Longitudinal/Cross-sectional Study of the Impact of Mathematics in Context on Student Performance

Instruction for 1997-1998
(Working Paper #30)

Mary C. Shafer, Barbara Marten, David C. Webb, Lorene Folgert, and Jon Davis
University of Wisconsin–Madison

August 2003
Shafer, M. C., Marten, B., Webb, D.C., Folgert, L., & Davis, J. (2003) Instruction for 1997-1998. (Mathematics in Context Longitudinal/CrossSectional Study Working Paper No. 30). Madison, WI: University of Wisconsin, Wisconsin Center for Education Research.

The research reported in this paper was supported in part by the National Science Foundation #REC-9553889 and REC-0087511. The views
expressed here are those of the author and do not necessarily reflect the views of the funding agency.

1

INTRODUCTION
The purposes of the longitudinal/cross-sectional study of the impact of Mathematics in Context (MiC; National Center for Research in
Mathematical Sciences Education & Freudenthal Institute, 1997–1998) on student performance are (a) to determine the mathematical knowledge,
understanding, attitudes, and levels of student performance as a consequence of studying MiC for over three years; and (b) to compare student
knowledge, understanding, attitudes, and levels of performance of students using MiC with those using conventional mathematics curricula. The
research model for this study is an adaptation of a structural model for monitoring changes in school mathematics (Romberg, 1987). For this study,
information is being gathered on 14 variables over a 3-year period for three groups of students (those in Grades 5, 6, and 7 in 1997). The variables
have been organized in five categories (prior, independent, intervening, outcome, and consequent). (See Figure 1 for variables and hypothesized
relationships.)
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Figure 1. Revised model for the monitoring of school mathematics.
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For analytical purposes, although the variation in each set of variables could be examined using structural equations, the number of classes at a
given grade level is small, and collinearity across variables poses a serious interpretation problem. For this reason, a simplified research function
will be used to make both the cross-sectional and longitudinal comparisons. Variation in classroom achievement (CA), aggregated by content
strand, level of reasoning, or total performance, can be attributed to variations in prior achievement (PA), method of instruction (I), and
opportunity to learn with understanding (OTLu). This relationship can be expressed as—
CA = PA + I + OTLu
Each of these composite indices is being specified from the variables in the original model. This paper details the analysis of the Instruction
variable.
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Overview
The purpose of this working paper is to summarize information for the composite variable Instruction collected during the first year of the
longitudinal/cross-section study, the 1997–1998 school year, for fifth-, sixth-, and seventh-grade teachers and students. The purpose of gathering
this information was to document the variation in instruction that study students experienced as they studied either MiC or conventional
mathematics curricula. The composite index Instruction is specified from data gathered on the intervening variables (pedagogical decisions,
classroom events, and student pursuits) in the structural research model. In the simplified research function, Instruction includes five major
categories: unit planning, lesson planning, mathematical interaction during instruction, classroom assessment practice,1 and student pursuits
during instruction (see Figure 2). Information on unit planning, lesson planning, and classroom assessment practice was gathered through the
Teacher Interview: Instructional Planning and Classroom Interaction (see Appendix A; Shafer, Davis, & Wagner, 1998). Information on lesson
planning, mathematical interaction during instruction, and classroom assessment was gathered through the Teacher Log (see Appendix B; Shafer,
Wagner, & Davis, 1997). Information on mathematical interaction during instruction, classroom assessment, and student pursuits was gathered
through the Classroom Observation Scale (see Appendix C; Davis, Wagner, & Shafer, 1998).
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Figure 2. Categories of Instruction in the longitudinal/cross-sectional study of the impact of Mathematics in Context on student performance and
their sources.
Fifty-three teachers and students in 94 classes from four school districts participated in the study. Districts are identified by number, and the
classes by school and teacher (both pseudonyms). Also noted are the type of materials used (MiC materials or a conventional text).
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The research team believes that classroom assessment practice should be integrated with instruction. In the research design, however, classroom assessment
practice was distinguished from classroom interaction in order to examine its effects on the composite index for instruction.
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The Sample
Districts 1 and 2
Districts 1 and 2 agreed to participate in a comparative research design which included students who used MiC and students who used
conventional curricula. Data collection included teacher interviews, classroom observations, and teaching logs. Analysis focused on all five
categories of instruction. All MiC teachers used commercial versions of the units, which became available during the summer before the study
began. Teachers using conventional curricula used whatever curriculum was already in place in the schools. The sample in Districts 1 and 2
consisted of 35 fifth-, sixth- and seventh-grade teachers and their classes from diverse schools in Districts 1 and 2. These teachers taught a
combined total of 63 classes involving 1561 students (see Tables 1 and 2).
Table 1
Summary of Study Participants, Districts 1 and 2, by Curriculum
Curriculum

Teachers (N)

MiC
Conventional

12
6

MiC
Conventional
Total

12
5
35

Classes (N)
District 1
22
11
District 2
23
7
63

Students (N)
532
240
584
205
1561

Table 2
Characteristics of the Student Participants, Districts 1 and 2, by Curriculum
Curriculum

Gender (%)
Male Female

African American Native American

MiC
Conventional

49
53

51
47

21
25

1
0

MiC
Conventional

47
56

53
44

9
18

1
1

Ethnicity (%)
(self-idenified)
Asian Hispanic
District 1
1
–
District 2
–
–

Primary Language (%)
(self-idenified)
English
Other2

White

Multiracial

Other1

7
3

54
54

10
13

5
3

92
91

7
9

49
34

17
14

17
18

7
15

85
84

15
15

1

Includes Haitian, Jamaican, other ethnic groups, and unclassifiable responses such as religions and nonresponses.
Includes nonresponses.

2
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In District 1, 6 fifth-grade study classes were in self-contained elementary classrooms. The remaining fifth-grade study classes, also in elementary
schools, and all middle-school study classes had several subject-matter teachers. District 1 was located in an urban region in the eastern part of the
country. The district had a 45% minority student population with 30% African American students and 12% Hispanic students. Approximately 30–
40% of the students in the district were eligible for government-funded lunch programs. Professional development to acquaint teachers of
mathematics with reform-based curricula was offered in District 1, and monthly meetings were provided for teachers who were implementing such
programs. For preliminary teacher certification, 24 credit hours were recommended for fifth- and sixth-grade teachers; 24 credit hours were
required for seventh- and eighth-grade teachers. No specific mathematics requirements were necessary as part of continuing education. District
requirements were the same as the state requirements.
In District 2, 2 of the 9 fifth-grade study classes were in self-contained settings in elementary schools. The remaining fifth-grade study classes,
also in elementary schools, and all middle-school study classes had several subject-matter teachers. District 2, located in a large urban area in the
southeastern United States, contained 251 elementary and middle schools and numerous high schools. The district student population was
predominantly minority, with 33% African American students and 52% Hispanic students. Over 50% of the students in the district were eligible
for government-funded lunch programs. District 2 provided numerous possibilities for professional development. Each school was given six earlyrelease days for general professional development. In addition, each school received 10 substitute days for professional development in
mathematics and/or science, 12–18 days of in-service days in mathematics provided by (USI or Eisenhower) government funding (each involving
2–6 teachers), and 3–5 days of districtwide mathematics in-service. Teachers also had opportunities to participate in five days of paid in-service
for mathematics during the summer. District requirements for preparation of mathematics teachers were the same as state requirements. For
elementary teachers, preliminary teacher requirements mandated the study of arithmetic for the elementary school. For middle-grade mathematics
certification (Grades 5–9), 18 semester hours in mathematics were required; for certification in mathematics for Grades 6–12, 30 semester hours in
mathematics were required. Continuing certification required the completion of six semester hours in mathematics or 120 district in-service credits
in mathematics every 5 years.
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Districts 3 and 4
Districts 3 and 4 agreed to participate in a modified research design in which all MiC teachers used MiC. Data collection included teacher
interviews, but excluded classroom observations and teaching logs. Therefore, data analysis in Districts 3 and 4 was limited to teachers' unit and
lesson planning. All teachers used commercial versions of MiC units. The sample in Districts 3 and 4 consisted of 18 fifth-, sixth-, and seventhgrade teachers who taught a combined total of 31 classes involving 665 students (see Tables 3 and 4).
Table 3
Summary of Study Participants, Districts 3 and 4, by Curriculum
Curriculum

Teachers (N)

MiC

13

MiC
Total

5
18

Classes (N)
District 3
21
District 4
10
31

Students (N)
438
227
665

Table 4
Summary of Study Participants, Districts 3 and 4, by Curriculum

Curriculum

Gender (%)
Male Female

African American Native American

Ethnicity (%)
(self-idenified)
Asian Hispanic

White

Multiracial

District 3
-2
87
9
District 4
MiC
49
51
31
-1
20
3
15
1
Includes Haitian, Jamaican, other ethnic groups, and unclassifiable responses such as religions and nonresponses.
2
Includes nonresponses.
MiC

48

52

--

--

Other1

Primary Language (%)
(self-idenified)
English
Other2

--

98

5

29

85

15

In District 3, the six self-contained 5th grade study classes are in a school for Grades 3–5; Grades 6-8 were housed in a middle school. District 3
was located in a suburban area of a large western state. In the district’s two elementary and one middle school, 73 teachers taught 1480 students.
Study participants included all fifth-, sixth-, and seventh-grade mathematics classes in the district. The school’s student and teacher populations
were predominately White. Approximately 10–20% of the students were eligible for government-funded lunch programs. Fewer than 20% of the
students had learned English as a second language. School administrators provided paid monthly meetings for mathematics teachers who were
implementing standards-based curricula for the first time. Teachers often met weekly without pay to prepare mathematics lessons. For preliminary
teacher certification, the state mandated single-subject credentials for Grades 7–8. Teachers for Grades K–6 were required to complete a multiple-

7

subjects credential including several mathematics courses. Although the district provided mathematics courses and staff development
opportunities, it did not require additional certification and courses for experienced teachers. The district required teachers to work a 183-day
school year with student contact on 180 days.
In District 4, Grades 6–8 are contained in middle schools in which students have several subject-matter teachers. Study participants are from one
middle school in this district. Because fifth-grade students in District 4 are dispersed among several middle schools, fifth-grade classes were not
included in the data collection for District 4. District 4 was one of many districts located in a large urban area in the eastern part of the United
States. Four sixth-grade and six seventh-grade classes from one middle school participated in the study. The district’s 1075 teachers were
responsible for teaching the 20,000 students in 23 elementary schools, seven middle schools, and several high schools. The student population was
predominately minority with 64% African American students and 28% Hispanic students. Approximately 37% of the teacher population was
minority with 31% African American teachers and 6% Hispanic teachers. More than 50% of the students were eligible for government-funded
lunch programs. Fewer than 20% of the students had learned English as a second language. For new mathematics teachers, 36 credits in
mathematics or a mathematics major were required by the state, but no specific mathematics requirements were necessary as part of continuing
education. District requirements were the same as the state requirements. Professional development opportunities were provided to all mathematics
teachers at both district and school levels, including personalized discussions with the assistant principal for mathematics and science. These
discussions focused on reform recommendations in curriculum, instruction, and assessment; research in mathematics education; and applications
of research in classroom practice. The district’s middle schools were organized by subject matter providing students with several subject-matter
teachers. The district required teachers to work a 187-day school year with student contact on 185 days.

8

The Instruction Composite Variable
The composite variable Instruction includes five major categories: unit planning, lesson planning, mathematical interaction during instruction,
classroom assessment practice, and student pursuits during instruction. The five categories of Instruction were further subdivided into 19
subcategories, and an index was created for each (see Figure 3). In this study, three subcategories characterized unit planning: consideration of
students’ prior knowledge; unit sequence; and pace of instruction. Four subcategories characterized lesson planning: consideration of students’
performance in the previous lesson; the purpose of the lesson; forms of instruction that promote discourse for the purpose of the lesson; and
student activities that promote discussion, problem solving, and reflection on the content of the lesson. Six subcategories characterized the
mathematical interaction during instruction: lesson presentation and development; nature of mathematical inquiry during instruction; interactive
decisions during instruction; nature of students’ explanations; elicitation of multiple strategies; and lesson reflection, summary, or closure. Three
subcategories characterized classroom assessment practice: evidence sought during classroom assessment; purpose and coherence of feedback
given in response to classroom assessment; and content of feedback provided in response to classroom assessment. Finally, three subcategories
characterized students' pursuits during instruction: nature of student–student conversation; collaborative working relationships among students;
and level of student engagement.
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Figure 3. Major categories and subcategories of Instruction.
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A single index, a composite of multiscaled information from each subcategory, represents Instruction in the simplified research function.
Description of the theoretical framework that guided the analysis of Instruction is contained in Appendix D, and description of the methodology
used in analyzing the data is contained in Appendix E. For complete sets of data, see Appendices F, G, and H for fifth-, sixth-, and seventh-grade
teachers, respectively.
Categories of Instruction
Unit Planning
In this study, three subcategories of instruction characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of
instruction. Fifty-one percent of the teachers in Districts 1-4 based unit planning on their perceptions of students' prior knowledge with respect to
mathematics skills and/or reading ability and vocabulary. Twenty-eight percent planned units on the basis of information gathered through
informal or formal assessment and included remedial skill-based activities to address weaknesses or extension activities for students who might be
ready for such challenges. The remaining teachers planned units with little or no consideration of the prior knowledge of students in the current
class. None of the teachers planned conceptually-based activities designed to bridge the gap between students' prior knowledge and prerequisite
skills for the unit or to familiarize students with the contexts presented in the unit. With respect to the sequence of units, 47% of the teachers did
not vary from the unit/chapter sequence recommended in teacher support materials. Nineteen percent of the teachers based decisions about unit
sequence on external factors such as the content and dates of district or state standardized testing or on various seasonal events. Thirty percent of
the teachers sequenced units based on one or more of the following: variety of mathematical content; integration of mathematics with other
subjects; linkages across units of the same content strand; and students' interests. None of the teachers sequenced units to support the development
of mathematics concepts. Finally, 79% of the teachers considered the recommendations for pacing in teacher support materials but planned to
adjust the pace as the unit developed or as a result of collaboration with other teachers.
Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson. Seventy-two percent of the teachers in Districts 1-4 made changes in the next day’s plans because of
students’ performance in the previous lesson. The teachers extended the previous lesson to complete a task, disregarded time constraints, or added
a review. Eight percent of the teachers made changes that focused on students’ understanding of the mathematical content of the lesson. These
teachers allowed for a more in-depth exploration of the mathematical content or introduced another approach to encourage students’
understanding. The remaining teachers planned lessons with little or no regard for students’ performance on the previous lesson. The teachers
might have noted students’ performance but lessons were planned in the same way as previous lessons. None of the teachers indicated that they
made changes focused on encouraging thinking at higher levels by varying problem structure or setting or by emphasizing connections with
related concepts. With respect to the purpose of the lesson, 26% of the teachers selected lesson content to reflect a continuity of mathematical
content, integrating lesson materials from various resources. The selected materials included problem solving, applications of mathematics, or
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practice. Thirty percent of the teachers planned lessons from unit/chapter materials to become familiar with the mathematical content of the lesson,
the presentation of the mathematics in the materials, and the context in which the lesson was couched. Thirty-two percent of the teachers went
beyond becoming familiar with the content, presentation, and context to make decisions for student learning, for example, potential student
questions, possible misunderstandings, anticipation of various solution strategies, accommodation of various ability levels, or conceptual
development within a unit. One MiC teacher planned lessons that emphasized higher order thinking, depth of knowledge, and/or understanding.
For example, the teacher planned questions that engaged students in interpreting a solution in terms of the problem context, exploring connections
among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Planning forms of instruction that promote classroom discourse for the purpose of the lesson varied among all teachers in Districts 1-4. Forty-two
percent of the teachers anticipated using whole-class discussion and small-group or pair work. Although these teachers planned for such lesson
formats, the focus was primarily on completing tasks rather than on facilitating or encouraging substantive conversation of mathematics concepts.
Twenty-eight percent planned for students’ participation and collaboration for during instruction, but these still were not the primary focus of the
lesson plan. Twenty-five percent of the teachers rarely planned students’ discourse in the classroom as part of the lesson. Instead, instruction
focused on factual information or presentation of algorithms and procedures. One MiC teacher planned forms of instruction that promoted
substantive conversation. The teacher planned classroom activities that encouraged students to participate in discussion, evaluate other's ideas,
interpret their own ideas in terms of comments from others, and build substantive conversation. Similarly, planned student activities that promoted
discussion, problem solving, and reflection on the content of the lesson varied among the teachers. Forty-seven percent of the teachers included
investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) in
lesson plans. Twenty-five percent of the teachers included investigation of problems and discussion of answers and solution strategies as important
elements in lesson plans, although questions or activities that encouraged students to reflect on or summarize lessons were rarely included.
Twenty-one percent of the teachers rarely planned investigation of problems and discussion of mathematical ideas for the lessons. Emphasis,
instead, was placed on practicing routine calculations, and little discussion among students was anticipated. For two MiC teachers, investigation of
problems and discussion of answers and solution strategies were dominant in lesson plans.
Mathematical Interaction during Instruction
Six subcategories characterized the mathematical interaction during instruction: lesson presentation and development; nature of mathematical
inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple strategies; and lesson
reflection, summary, or closure. With respect to lesson presentation and development, the results for the 35 teachers in Districts 1 and 2 revealed
differences by grade level, type of curriculum taught, and by district. By grade level, more fifth- and seventh-grade teachers taught mathematics
for conceptual understanding than sixth-grade teachers (7 of 13 fifth-grade teachers compared to 2 of 12 sixth-grade and 4 of 10 seventh-grade
teachers). Only one teacher, a fifth-grade teacher, emphasized conceptual understanding with active participation by students with teacher support.
Lesson presentations set the stage for students to explore the mathematical content of the lesson on their own. Student solutions and
generalizations were later presented and compared during discussions orchestrated by the teacher. Nine teachers (one sixth grade) emphasized
conceptual understanding with active participation by students and teacher. Lesson presentations featured a conceptual basis for the mathematical
content, and the mathematical work was shared by students and teacher. The greatest number of teachers, however, demonstrated procedures and
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strategies for students to use. Five of the 13 fifth-grade teachers, 7 of 12 sixth-grade teachers, and 4 of 10 seventh-grade teachers presented and
emphasized particular procedures or strategies.
An additional pattern of variation was found when the levels of lesson presentation were reviewed by curriculum taught. Twelve of the 24 teachers
using MiC either attempted to teach for or clearly emphasized conceptual understanding in contrast to only 1 of the 11 teachers using conventional
curricula. On the other hand, 8 of the 11 teachers using conventional curricula presented particular procedures or strategies in class in comparison
to 8 of the 24 MiC teachers. When these results were reviewed by district, however, differences became apparent for teachers using MiC. In
District 2, 7 of the 12 MiC teachers either attempted to teach for or clearly emphasized conceptual understanding in comparison to 5 of the 12 MiC
teachers in District 1. Also, both teachers using MiC and teachers using conventional curricula were less likely to teach particular procedures in
District 2 than in District 1.
Teachers also varied in the nature of inquiry during instruction. Differences were noted by grade level and type of curriculum taught. Nine of 13
fifth-grade teachers, in comparison to 5 of 12 sixth-grade and 3 of 10 seventh-grade teachers, emphasized conceptual understanding, relationships
among mathematical ideas, or linking procedural and conceptual knowledge. Also, more sixth-grade teachers (3 of 12 in comparison to 2 of 13
fifth-grade and 2 of 10 seventh-grade teachers) provided limited attention to conceptual understanding. The nature of inquiry for 4 of 12 sixthgrade and 5 of 10 seventh-grade teachers, in comparison to 2 of 13 fifth-grade teachers, was limited to lower order thinking. Lessons did not
promote conceptual understanding, connections among mathematical ideas, and connections between mathematics and students' lives.
Teachers’ interactive decisions also varied among the 35 teachers in Districts 1 and 2. Differences were revealed by grade level, by curriculum
taught, and by district. By grade level, more fifth-grade teachers made interactive decisions that were aligned with teaching mathematics for
understanding than did sixth- and seventh-grade teachers (5 of 13 compared to no sixth-grade teachers and 2 of 10 seventh-grade teachers). In
contrast, more sixth-grade teachers made interactive decisions that were least aligned with teaching for understanding (7 of 12 compared to 3 of 13
fifth-grade teachers and 4 of 10 seventh-grade teachers). An additional pattern of variation was found when reviewed by curriculum taught.
Fourteen of the 24 MiC teachers made interactive decisions that supported teaching mathematics for understanding in contrast to one of the
teachers using conventional curricula. On the other hand, 8 of the 11 teachers using conventional curricula made interactive decisions least aligned
with teaching for understanding compared to 6 of the 24 MiC teachers. Differences by district were also apparent for teachers using MiC. In
District 2, 8 of the 12 MiC teachers made interactive decisions that were aligned with teaching mathematics for understanding in comparison to 5
of the 12 MiC teachers in District 1.
Students' explanations in most classes were focused on procedures or students' responses were limited to answers only. By curriculum, significant
differences in students' explanations were evident among ratings in each district in favor of teachers using MiC. Nonetheless, the results suggest
that encouragement of students' explanations in classes in which MiC and conventional curricula are used needs further attention. Multiple
strategies were generally not elicited from students during instruction. By curriculum, multiple strategies were elicited more frequently during
MiC lessons than in lessons using conventional curricula. Few opportunities, if any, were provided for reflection on or summary of lesson content.
Nine teachers provided some opportunities each week for students to reflect on the mathematics or summarize what they had learned in a lesson or
in a series of lessons. Only three teachers frequently provided such opportunities for students.
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Classroom Assessment Practice
Three subcategories of Instruction characterized classroom assessment practice: evidence sought during classroom assessment; purpose and
coherence of feedback given in response to classroom assessment; and content of feedback provided in response to classroom assessment. In
Districts 1 and 2, 57% of the 35 study teachers (11 of the 24 MiC teachers and 9 of the 11 teachers using conventional curricula) sought evidence
of procedural competence based on student homework and classwork during their assessment practice. Five teachers (all MiC) sought student
explanations in addition to procedural competence and answers. However, these explanations were often void of mathematical substance and were
used to generate some form of communication rather than assess student understanding. Three teachers (2 MiC) were somewhat effective at
eliciting student responses and orchestrating substantive whole-class discussions. However, the overriding focus of their classroom practice was to
use correct answers and procedures as evidence of student learning. Six teachers (5 MiC) viewed student explanations as evidence of student
learning. The teachers sought both process and product as evidence through verbal or written communication.
Fifty-seven percent of the 35 teachers (15 MiC and 5 using conventional curricula) provided feedback that was indirectly responsive to student
needs. That is, teacher-directed feedback involved reteaching using more of the same type of instruction and practice sets that were used in the
presentation of the lesson. Feedback may have also occurred in response to specific student questions or procedural errors when the teacher moved
around the classroom during seatwork. Feedback provided by other students was minimal or non-existent. Four MiC teachers encouraged students
to provide feedback to each other during small-group work, although the feedback consisted of sharing answers or procedures, not discussion to
promote sense-making. Three teachers (2 MiC) encouraged shared responsibility for feedback that promoted making sense of tasks, student
responses, and mathematical conventions. Feedback was ongoing using verbal and written modes, sharing works in progress, and examples of
revised responses. Three teachers (2 MiC) had open criteria for evaluating mathematical work, and students had the opportunity to create or
modify such criteria. Students were invited to assess their own and other students' work and were able to revise more complex assignments that
required elaborated communication such as projects, reports, and written explanations.
The content of feedback varied widely among the teachers. Seven teachers (6 MiC) provided feedback that emphasized conceptual understanding.
Student misconceptions were addressed through probing questions, counterexamples, or alternative representations, and discourse was
characterized by substantive discussions of mathematics. Five teachers (4 MiC) provided clear and mathematically sound feedback that addressed
skills, procedures, and concepts. Thirteen teachers (8 MiC) directed feedback toward skills and procedures and the format of the answer (such as
simplified form) rather than clarifying explanations or developing student understanding. Two teachers (one MiC) provided limited feedback
(praise or criticism) that involved checking the correctness of answers but seldom addressed student misconceptions. Eight teachers (5 MiC)
provided feedback that was incoherent or illogical, consistently misleading, or lacked mathematical substance, and teachers were inattentive to
student misconceptions.
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Students' Pursuits
Three subcategories of Instruction characterized students' pursuits during instruction: student–student conversation, collaborative working
relationships among students, and level of student engagement. During most class periods, student–student conversation was limited or was not
encouraged. On only a few occasions did student–student conversation reach a substantive level characterized by reciprocal interaction that
involved careful listening to others’ ideas in order to understand those ideas, build conversation around them, or extend them to a new level. Mean
ratings for student–student conversation were generally higher in MiC classes than classes using conventional curricula and higher in District 2
than in District 1.
Study students rarely collaborated with one another during lessons. Few students shared ideas or discussed how problems could be solved. Even
though they physically sat together, students worked on different problems at different paces. In only a few classes did some students exchange
ideas or provide assistance to their classmates. When such interaction occurred, students did not make equal contributions to problem-solving
efforts. Substantive collaboration among students was rarely noted. Mean ratings for student collaboration were generally higher in District 2 than
in District 1.
Student engagement during instruction also varied among the teachers. On many occasions, student engagement was widespread. Most students
were on task pursuing the substance of the lesson most of the time. They seemed to take the work seriously and put forth much effort. During other
lessons, most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly enthusiastic, or dependent
on frequent prodding from the teacher. By curriculum, significant differences in student engagement during the lesson were evident for the
teachers in favor of teachers using MiC in District 2.

14

Composite Index Instruction
Although teachers in all four research sites completed interviews, in Districts 1 and 2 classroom observations were conducted and teachers
completed teaching logs and journal entries. The composite index Instruction, therefore, was created only for teachers in Districts 1 and 2 for
whom there was a complete set of ratings on all 19 indices. Thirty-four teachers were involved in the analysis for the first year of data collection.
One teacher was not included in the analysis because she did not teach a full semester during the study.
The composite index Instruction was created in a multiple-step process. Because each index contained from three to six levels, the indices were
weighted so they would have equal emphasis. The weighted sum is referred to as the Instruction Total.2 Using SAS (SAS Institute, 2000), a
correlation matrix was created to examine the strength of the correlations between the subcategories and the Instruction Total (see Table 5).

2

The sum of the weighted results was taken as a measure of the quality of instruction. Torgerson (1958) pointed out that, although the sum of the
results of individual indices is ordinarily calculated for interval or ratio scales, inherent in all scales is the presumption that distance has meaning.
Therefore, measurement on an ordinal scale is done either explicitly or implicitly as if it were an interval scale whose characteristics of order and
distance stemmed from a priori grounds (p. 24). Thus, the weighted sum was taken as a measure of the quality of instruction.
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Table 5.
Correlation between the Instruction Total and the Subcategories of Instruction
Subcategory
SPK
US
PI
SPPL
PL
FIFD
SAPD
LPD
NI
ID
SE
MS
LCS
ES
FCP
FC
SC
SWR
OSE
Instr. Total

SPK

Unit Planning
US
PI

0.092
0.321**
0.164
0.136
0.038
0.016
-0.023
-0.026
-0.033
-0.008
-0.088
-0.032
0.005
-0.036
-0.136
0.015
0.073
-0.049
0.089

0.017
0.295**
-0.026
-0.077
-0.181
0.104
-0.116
-0.015
-0.072
-0.060
0.000
0.000
0.055
0.030
-0.002
0.008
0.015
0.081

0.051
0.147
0.229*
0.134
0.176
0.208
0.285**
0.141
0.048
0.084
0.015
0.108
0.142
0.101
0.063
0.082
0.272*

SPPL

Lesson Planning
PL
FIPD

0.409***
0.177 0.326**
0.118
0.474*** 0.640***
0.157 0.312** 0.537***
0.217* 0.506*** 0.665***
0.099
0.309** 0.568***
0.175
0.260* 0.497***
0.025
0.227* 0.523***
0.172
0.291** 0.476***
0.152
0.257* 0.408***
0.079
0.266* 0.442***
0.159
0.228* 0.398***
0.189
0.375** 0.493***
0.109
0.336** 0.437***
0.220
0.272* 0.322**
0.309** 0.501** 0.697***

SAPD

LPD

0.546***
0.549*** 0.647***
0.527*** 0.676***
0.468*** 0.559***
0.426*** 0.552***
0.534*** 0.556***
0.457*** 0.650***
0.423*** 0.570***
0.401*** 0.624***
0.425*** 0.436***
0.422*** 0.369***
0.336** 0.525***
0.665*** 0.801***

NI

Mathematical Interaction
ID
SE
MS

0.702***
0.692***
0.635***
0.476***
0.573***
0.520***
0.547***
0.624***
0.532***
0.562***
0.833***

0.660***
0.619***
0.495***
0.602***
0.532***
0.613***
0.532***
0.487***
0.512***
0.803***

0.788***
0.445***
0.635***
0.561***
0.551***
0.506***
0.521***
0.623***
0.781***

0.471***
0.599***
0.523***
0.469***
0.475***
0.480***
0.572***
0.721***

LCS

0.537***
0.480***
0.464***
0.409***
0.385***
0.364***
0.654***

Classroom Assessment
ES
FCP
FC

0.791***
0.695***
0.483***
0.450***
0.548***
0.787***

0.753***
0.503***
0.486***
0.489***
0.748***

SC

Student Pursuits
SWR
OSE

0.578***
0.492*** 0.845***
0.518*** 0.592*** 0.593***
0.751*** 0.723*** 0.667*** 0.688***

*p<.05
**p<.01
***p<.001
Key
SPK--Consideration of Students’ Prior Knowledge
US--Unit Sequence
PI--Pace of Instruction
SPPL--Students’ Performance in the Previous Lesson
PL--Purpose of the Lesson
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions

SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies
LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction
Instr. Total--Instruction Total
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Five subcategories were not well correlated with the Instruction Total and other subcategories: consideration of students’ prior knowledge; unit
sequence; pace of instruction; students’ performance in the previous lesson; and the purpose of the lesson. To verify these results, a principle
component factor analysis was completed using SAS. Factors 1 and 2 accounted for a significant amount of the variance among the subcategories.
Fourteen subcategories were included in Factors 1 and 2 (see Table 6). The five subcategories that had weak correlations to the Instruction Total
were not influential in Factors 1 and 2 and were important only in the composition of other factors. Consequently, these subcategories were
excluded from the analysis. The Instruction Total for each teacher was then recalculated.
Table 6.
Contribution of Subcategories to Principle Component Factors
Subcategory Factor 1 Factor 2 Factor 3
SPK
US
PI
SPPL
PL
FIFD
SAPD
LPD
NI
ID
SE
MS
LCS
ES
FCP
FC
SC
SWR
OSE

-18
4
21
5
19
60*
59*
83*
65*
76*
68*
68*
68*
79*
75*
74*
36
29
46*

11
-5
-5
9
21
15
9
10
39
28
45*
39
6
30
332
35
80*
85*
65*

16
7
-4
75*
78*
33
44*
17
33
8
5
-2
29
4
-1
0
22
15
8

Factor 4

Factor 5

72*
18
85*
0
11
23
9
7
12
19
5
-3
-4
-10
-4
-8
6
8
-5

9
83*
7
46*
-12
-32
-41*
6
-23
-11
-10
-17
-5
12
15
17
-6
-8
9

Key
SPK--Consideration of Students’ Prior Knowledge
US--Unit Sequence
PI--Pace of Instruction
SPPL--Students’ Performance in the Previous Lesson
PL--Purpose of the Lesson
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies
LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction

* Values were multiplied by 100 and rounded to nearest integer; values
greater than 0.4 were flagged with *, indicating an important contribution
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Using the revised Instruction Total for each teacher, cluster analysis was conducted, which permitted the classification of teachers into six groups.
For each group of teachers, common characteristics from the subcategories of instruction were sought and identified. Descriptions of each group of
teachers were then created by using the qualitative evidence that supported the rating for each subcategory of instruction. By using these levels, the
research team was able to capture variation among study teachers at different grade levels, in different treatments, in different districts, and in
different years of data collection. Similar to the index for each subcategory, the underlying single dimension of the composite index Instruction
was teaching mathematics for understanding. The levels of the composite index were on a continuum from least to most reflective of teaching
mathematics for understanding. The six levels are summarized in Table 7.
Level 6: Most reflective of teaching for understanding
Level 5: Reflective of teaching for understanding
Level 4: Attempted to teach mathematics for understanding
Level 3: Limited attention to conceptual understanding
Level 2: Focus on procedures
Level 1: Underdeveloped lessons.
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Table 7.
Summary of the Levels of the Composite Index for Instruction
Level 6: Most Reflective of Teaching for
Understanding

Level 5: Reflective of Teaching for
Understanding

Level 4: Attempt to Teach for Conceptual
Understanding

Mathematical Interaction
Inquiry and lesson presentation
• Emphasis on conceptual understanding
• Active participation by students with teacher
support
• Discussion of solutions, generalizations,
connections
Interactive decisions
• Predominantly aligned with understanding
• Frequent questions on articulation of thinking,
understanding mathematics, or reasonable
solutions
Classroom Assessment Practice
• Attention to mathematical processes
• Ongoing, purposeful feedback from teacher,
students
• Feedback: making sense of mathematics,
solutions
• Student assessment of own work and others’
work
Student Pursuits
• Occasional substantive conversation
• Student-student conversation about
procedures
Lesson Planning
• Student discussion, problem solving,
reflection planned

Mathematical Interaction
Inquiry and lesson presentation
• Emphasis on conceptual understanding
• Active participation by students and teacher
• Discussion of solutions
Interactive decisions
• Attentive to teaching for understanding
• Teacher explanations promote connections

Mathematical Interaction
Inquiry and lesson presentation
• Attempt for conceptual understanding, but
focus on procedural understanding
• General acceptance of teacher’s procedures
Interactive decisions
• More attentive to good standard pedagogy
• Additional exercises, mini-lessons, contexts,
review

Classroom Assessment Practice
• Student explanations as evidence of
mathematical processes or procedural
understanding
• Feedback consistent with Level 6
Student Pursuits
• Student-student conversation limited, answers
shared
Lesson Planning
• Student discussion, problem solving,
reflection planned

Classroom Assessment Practice
• Evidence from student explanations
• Focus on procedural understanding
• Teacher feedback related to concepts, contexts
• Student-student feedback: answers,
procedures
Student Pursuits
• Engagement mildly enthusiastic, teacher
encouraged
Lesson Planning
• Student discussion, problem solving, planned
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Table 7 (continued).
Summary of the Levels of the Composite Index for Instruction
Level 3: Limited Attention to Conceptual
Understanding
Mathematical Interaction
Inquiry and lesson presentation
• Students use invented or demonstrated
strategies
• Student explanations focused on procedures
Interactive decisions
• More reflective of good standard pedagogy
• Some attention to articulation of thinking,
reasonable solutions
• Occasional addition of different context or
review
Classroom Assessment Practice
• Evidence from homework, classwork,
occasionally student explanations
• Teacher feedback: concepts, contexts, or
procedures, answer format
• Student-student feedback: answers
Student Pursuits
• Student-student conversation limited, answers
shared
Lesson Planning
• Discussion of vocabulary, steps in procedures
planned, not elaboration of thinking

Level 2: Focus on Procedures

Level 1: Underdeveloped Lessons

Mathematical Interaction
Inquiry and lesson presentation
• Predominantly lower order thinking
• Students expected to use demonstrated
procedures
Interactive decisions
• Predominantly least aligned with
understanding
• Limited changes in response to student
difficulties, misunderstanding

Mathematical Interaction
Inquiry and lesson presentation
• No formal lesson presentation
• Procedures demonstrated to individual
students
• Student dependence on teacher for
mathematical work
• Frequent confusion or misunderstanding
Interactive decisions
• Least likely to support teaching for
understanding
• Teacher explanations preferred, no changes to
address student needs

Classroom Assessment Practice
• Evidence from homework, classwork
• Emphasis on procedures, format of answers
• Teacher feedback indirectly responsive to
students, inattentive to student misconceptions
• Student-student feedback: minimal
Student Pursuits
• Student-student conversation limited, answers
shared
Lesson Planning
• Discussion anticipated but not planned

Classroom Assessment Practice
• Teacher feedback inattentive to student
misconceptions, misleading, lacked
mathematical substance
• Student-student feedback: nonexistent
Student Pursuits: Conversation not encouraged
Lesson Planning
• Student discussion, problem solving not
considered
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Results
The results for all 34 teachers for the Instruction composite revealed differences by grade level, curriculum, and district. By grade level, more
fifth-grade teachers were at Levels 4, 5, and 6, indicating that they attempted to teach or taught mathematics for understanding, than sixth- or
seventh-grade teachers (see Figure 3a). More sixth-grade teachers were at Levels 1 and 2, indicating that lessons were underdeveloped or focused
on procedures. An additional pattern of variation was found when levels of the instruction composite were reviewed by curriculum taught (see
Figure 3b). Half of the teachers using MiC were at Levels 4, 5, and 6 in comparison to 2 of the 11 teachers using conventional curricula. Most
teachers using conventional curricula were at Levels 1 or 2 compared with one-eighth of the MiC teachers.
When these results were reviewed by district, differences became apparent for MiC teachers (see Figures 3c and 3d). MiC teachers in District 2
were more likely to teach mathematics for understanding than teachers in District 1. These results raise questions about the differences in teacher
professional background and professional development opportunities in the two districts. As explained earlier in this chapter, professional
development to acquaint teachers of mathematics with reform-based curricula was offered in District 1, and monthly meetings were provided for
teachers who were implementing such programs. The district mathematics specialist arranged focus group meetings for all teachers who were
implementing reform curricula. Each month teachers explored general pedagogical issues including student-centered instruction, assessment, and
use of mathematical tools such as the ratio table. These meetings were held after school hours, and teachers were compensated by the district for
their participation. During subsequent years, however, the focus meetings were not held, which led to challenges for three MiC teachers who were
new to the study. In District 2, teachers had numerous possibilities for professional development. Each school was given six early-release days for
general professional development. In addition, each school received 10 substitute days for professional development in mathematics and/or
science, 12–18 days of in-service days in mathematics provided by (USI or Eisenhower) government funding (each involving 2–6 teachers), and
3–5 days of districtwide mathematics in-service. Teachers also had opportunities to participate in five days of paid in-service for mathematics
during the summer. During the second and third years of data collection, MiC teachers were given one day of release time per month in order to
collaborate on planning to teach MiC units. Thus, opportunities for teachers to learn about MiC and methods of teaching mathematics in District 2
far surpassed the opportunities for District 1 teachers. The difference in professional development might account for the some of the differences
noted among study teachers in these districts.
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(b)
Instruction Levels by Grade, Year 1

Instruction Levels by Curriculum Taught, Year 1
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Figure 3. Teacher level on the Instruction composite index, Year 1: (a) by grade; (b) by curriculum taught; (c) by curriculum taught, District 1; (d)
by curriculum taught, District 2
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Conclusion
The development of the composite index Instruction was described. Based on 19 subcategories of Instruction, the composite index served as a
useful tool in developing profiles of the instruction for each teacher. An extensive, diverse set of data from classroom observations, interviews,
teaching logs, and journal entries was used to identify and scale variation in the instruction study students experienced.
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Description of Teacher Interview on
Instructional Planning and Classroom Interaction
The teacher interview on instructional planning and classroom interaction was the primary instrument
used to gather information about the considerations teachers made when planning for teaching
instructional units and individual lessons prior to instruction. The interview also gathered data on
particular aspects of classroom interaction and differences between teaching MiC and teaching
conventional mathematics curricula.
The interview was composed of five questions, one of which was reserved for teachers who used MiC. A
list of probing questions accompanied each interview question. The probes were designed to enhance both
the breadth and depth of teacher responses and to ensure consistency of the data gathered from all study
teachers. Two interview questions included additional probes about the comparison of instructional
planning and the nature of student conversations with MiC and conventional curricula. A brief
introductory statement to the teacher provided a description of the interview, assurance that there were no
right or wrong answers to interview questions, and notification that the interview would be audiotaped.
The first interview question asked teachers about their planning for each mathematics unit/chapter. The
probes provided specific attention to (a) whether the teacher planned with others; (b) the considerations
given in planning at the unit level, specifically, students' prior knowledge, textbook scope and sequence,
district curriculum guidelines, state standards, district or state standardized tests, and other resources; and
(c) setting the pace for instruction. An additional probe was reserved for teachers who used MiC. The
focus of this probe was comparison of planning to teach MiC with planning to teach other mathematics
textbooks used in the past.
The second interview question was dedicated to planning individual lessons. Probing questions provided
attention to (a) considerations of students' performance in the previous lesson, and (b) whether the teacher
solved unit/chapter problems or exercises before teaching, and, if so, the effect this preparation had on
teaching the lesson.
The third interview question was designed to collect information on classroom interaction. In particular,
the question addressed the issue of what counts as an acceptable answer. Related probes were (a) how
students determine if their answers are acceptable; and (b) how the teacher determines if a student's
answer is acceptable. The third probe elicited information about the ways in which students contribute to
classroom discussions. A fourth probe was reserved for teachers who used MiC. The focus of this probe
was differences in student participation when using MiC in comparison to student participation when
using conventional mathematics curricula in the past. Additional probes for this question provided
attention to differences in the types of conversation generated with each type of curriculum such as
student conjectures, answers, and explanations.
The fourth interview question focused on the value of students working in small groups. Probing
questions centered on (a) times when working in small groups was useful; (b) planning for small-group
instruction; and (c) the ways grouping varied for different instructional purposes.
An additional interview question was reserved for teachers using MiC. This question focused on the ways
that teaching MiC was different from teaching conventional mathematics curricula in the past for the
students and the teacher. Probes provided attention to advantages and disadvantages of teaching MiC and
difficulties in implementing MiC.
The interview protocol for instructional planning and classroom interaction was used during the spring
semester of each study year. The interviews with teachers in Districts 1 and 2 were conducted by the onsite observer in each district. Audiotaped interviews were promptly sent to the research center. Interviews
with teachers in Districts 3 and 4 were conducted via telephone by the project director or a project
assistant at the research center. The interviews were conducted at times that were convenient for the
©Copyright 1998 by the Board of Regents of the University of Wisconsin System
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teacher and that did not interfere with classroom instruction such as during the teachers' planning time or
before or after school. The interviews varied from 20-30 minutes, depending on teacher responses and the
need to use probing questions. Interviewers were instructed to follow particular procedures, including
asking probing questions and interjecting nonjudgmental comments when appropriate (see Instructions
for Interviews in this appendix). Teachers received an honorarium of $25 per interview. Interviews were
transcribed for analysis. All teachers in Districts 1 and 2 completed the interview on instructional
planning and classroom interaction. One teacher in each of Districts 3 and 4 did not complete the
interview. The combined completion rate for teachers in all four districts in 1997-1998 was 98%.
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Teacher Interview Protocol: Instructional Planning and Classroom Interaction
Instructions for Interviewer
1.

Be sure that you and the principal/teacher are alone and in a quiet room where responses can be
recorded. Be sure that the tape is labeled with the principal/teacher’s full name and the date of the
interview.

2.

Remember to follow the written protocol faithfully. You should always probe once if you think
that the principal/teacher has not answered the question asked. In most cases, probes are given. In
other cases, you may use one of the following.
Anything else?
Can you tell me more about ( )?
Rephrase the question.

3.

In responding to some questions, the principal/teacher may describe one aspect of the question in
depth while not addressing the breadth of the question. Probes are provided to assist you in
eliciting a broad response to each question. As you listen to the person’s responses, glance at the
list of probes and use the probe(s) that will give a more complete answer to the question. You
might say, for example, “What about (probe)?” or “How important is (probe)?”

4.

3.
If the principal/teacher has already answered a question you are about to ask, you should
say: “The next question is ( ). I think you have already answered it. Do you think you have
answered it? Is there anything else you want to add?

5.

Your responses to the principal/teacher’s statements should be non-committal and nonjudgmental. Use responses such as “Thanks,” “That’s fine,” “Alright,” and “Okay.”

6.

If you forget to ask a question, make sure that you go back and ask it even if it is out of order.

7.

Thank the principal/teacher for his/her time.

Instructions adapted from:
Fennema, E., Carpenter, T., & Loef, M. (1990). Belief Interview: CGI-2. Madison, WI: Wisconsin Center
for Education Research, University of Wisconsin–Madison.
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Teacher Interview Protocol: Instructional Planning and Classroom Interaction
Turn on the tape recorder and record the following:
This is (your first and last names). I am interviewing (teacher’s first and last names) who teaches ( )
grade at (school name). Today is (month, date, year).
Say to teacher:
I will be asking you questions about how you decide what mathematics students should know and how
you plan for your teaching. I am also interested in how you monitor student learning and how students
contribute to classroom discussions. Please answer the following questions as truthfully as possible. There
are no right or wrong answers to these questions. I am only interested in your opinions and ideas. Your
responses will be audiotaped.
1.

In general, how do you plan for each mathematics unit/chapter that you teach?
A.
With whom do you plan?
B.
Which of these do you take into consideration in your planning? Explain how.
1.
Students’ prior knowledge
2.
Textbook scope and sequence
3.
District curriculum scope and sequence
4.
State standards
5.
District tests or other large-scale testing
6.
Other resources
C.
How do you set the pace for instruction?
D.
For MiC teachers:
How does your planning for teaching MiC compare with your planning for other
mathematics textbooks you have used?

2.

How do you plan for individual lessons?
A.
What considerations do you give in your planning to how students performed in previous
lessons?
B.
Do you work through the problems in the unit/chapter before teaching? How does this
affect how you teach the lessons?

3.

What counts as an acceptable answer?
A.
How do students determine if their answers are acceptable?
B.
How do you determine if a student’s answer is acceptable?
C.
In what ways do students contribute to whole class discussions?
D.
For MiC teachers:
In comparison to other mathematics curricula you have used, how does student
participation in discussions differ when using MiC?
1.
Type of answers and explanations
2.
Type of conversation (e.g., conjectures, support for their reasoning)
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4.

Do you think it is valuable for students to work in small groups? Why?
A.
When is working in small groups useful?
B.
How do you plan for small group instruction?
C.
What type of grouping have you found to be the best for you and your students in terms
of instruction (e.g., individual, occasional small groups, small groups that change over
time, large group, etc.)?

5.

For MiC teachers:
How is teaching MiC different than other mathematics curricula you have used?
A.
For the students?
B.
For you as the teacher?
C.
What advantages do you see in teaching the MiC curriculum?
D.
Do you see any disadvantages in using this curriculum?
E.
Have you encountered any difficulties implementing this curriculum?
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Appendix B

Teaching Log
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Description of the Teaching Log
The teaching log compiled by study teachers daily was one of the instruments designed to record
information about daily instruction in study classes for the longitudinal/cross-sectional study. Information
from the teaching logs was used in the analysis of the content of the actual curriculum, the use and
modification of curricular materials, lesson planning, mathematical interaction during instruction, and
classroom assessment. The teaching log was pilot-tested with nonstudy teachers during the spring
semester prior to the study. Based on feedback from pilot teachers and input from district personnel
involved in the study, the log was refined to clarify items and make the format easier for teachers to
complete in five to ten minutes daily.
The teaching log consisted of Introductory Information, Daily Logs, and Journal Questions. The purpose
of the Introductory Information was to document the unit/chapter taught, changes in class rosters,
information about grouping for instruction, and the physical arrangement of the classroom. After
indicating their name, the school, city, and date, teachers identified the text and the unit/chapter currently
taught. Because the study was longitudinal, teachers noted names of students who were added (Item 1) or
dropped from the class (Item 2). Over time, tables were used for teachers to record specific information.
For students who were added to the class, teachers noted the approximate date students joined the class
and the class periods to which the students were assigned. For students who dropped the class, teachers
noted the approximate date students dropped and reasons they left the class. For Item 3, teachers indicated
whether they intended for students to work in small groups or pairs during the teaching of the particular
unit/chapter. They also described the reason for grouping students in that way and criteria for grouping
the students. Finally, teachers sketched the physical arrangement of the classroom. The Introductory
Information was completed once a month.
The daily log was printed on both sides of a single sheet of paper. The first side of the log was designed to
document content taught, forms of instruction, and student activities. After noting the date, unit/chapter
and pages taught on a particular day, teachers indicated if the lesson was a continuation of the previous
lesson. If the lesson was continued, teachers were asked to indicate activities that were new to the current
lesson. For Item 2, teachers checked whether all students in the class covered the same content. If they did
not, they described the ways the content differed and the reasons for these differences. Item 3 was
designed to learn about the instructional activities that were used during the class period: warm-up
activity, review of previous material, teacher presentation of material, whole-class discussion, smallgroup or pair work, independent practice, or another activity specified by the teacher. Teachers checked
the instructional activities used and circled an emphasis code for each one that ranged from 1 (used for
15% or less of the class period) to 4 (used for more than 75% of the lesson). In Item 4, teachers noted
whether the instructional activities precipitated changes in the physical arrangement of the classroom, and
they described the reason for such changes. The last item on the first page was designed to learn about the
types of activities students engaged in during the class period: listened to teacher or took notes,
investigated problems, discussed answers and solution strategies, participated in whole-class discussion,
practiced computation, took a quiz or test, reflected on or summarized lesson content, began homework,
or another activity specified by the teacher. Teachers checked the student activities and circled an
emphasis code for each one from the same scale used for instructional activities. Items 2, 3, and 5 were
adapted from the daily log in Porter, Kirst, Osthoff, Smithson, & Schneider (1993).
The second page of the log was designed to document supplemental materials, classroom assessment,
homework, and formal assessment. For Item 6, teachers checked the additional materials used during the
lesson: teacher-designed materials, work from text resource materials, work from other resources, quiz,
calculators, or another resource specified by the teacher. Teachers were asked to date and attach teacherdesigned materials, worksheets from other resources, and quizzes to the daily log page. Item 7 was
designed to gather information about teachers' use of classroom assessment. If they assessed students
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informally during the class period, they completed three sets of questions which addressed (a) what was
assessed (students' understanding of particular content or procedure, students' efforts in working as a
group, students attitudes toward mathematics, or another item specified by the teacher); (b) the methods
of classroom assessment (observation, listening during group work, questioning, checklists, checking
student work); and (c) description of changes made in instruction, if any, based on the information
gathered. After the first semester of the study, parts (a) and (b) were changed to a checklist format for
easier use by the teachers. In Item 8, teachers checked the type of homework assignment, if given:
exercises form the text, completion of work begun in class, teacher-designed work, work from text
resource materials, exercises from another text, supplementary practice, investigation or project, or other
assignment specified by the teacher. After the first semester of the study, Item 8 was revised to be less
time-intensive for teachers. In the original log, teachers were asked to list the pages and exercise numbers
for text assignments and to attach exercises from supplemental resources and investigations or projects.
For the revised item, a more inclusive checklist was used (adding teacher-designed materials, work from
text resources materials, and supplemental practice). Teachers were asked to briefly describe the content
of teacher-designed and supplemental practice in lieu of attaching copies of such materials, and listing
exercise numbers was eliminated. In the final item on the second page, for lessons during which a formal
assessment was given, teachers checked the type of formal assessment used: end-of-unit or chapter test,
district or state test, student presentation, or student projects. Teachers were asked to date and attach
copies of end-of-unit or chapter tests that were representative of below average, average, and above
average performance and copies instructions given for student presentations or projects. Items 6 and 8
were adapted from the daily log in Porter, Kirst, Osthoff, Smithson, & Schneider (1993).
Journal questions were printed on one side of a paper, and one sheet was inserted after each daily log
sheet. The journal questions were designed to document lesson content that was emphasized or modified
and notable classroom events. Each journal question was accompanied by a list of suggestions for
reflection. The first journal question focused on parts of the lesson that were emphasized and
modifications made in the lesson from its presentation in the unit/chapter taught. Suggestions for
reflection were: particular items or aspects of the lesson emphasized (or deleted) and the reasons for the
emphasis (or deletion); additional activities, exercises, or procedures included and the reasons for adding
them; and changes in the order of the lessons as compared to the order presented in the unit/chapter. The
second journal question focused on notable classroom events. Suggestions for reflection were: a lesson or
part of a lesson that went exceptionally well; a surprising event that occurred; content that was
particularly difficult for students; an event in which students comprehended content that was previously
difficult for them; emergent student misconceptions; an unusual or unexpected strategy brought out by a
student; and a student's question that caused a modification in the lesson. Teachers had the option of
commenting on other instructional issues of importance to them. In preparation for analysis, journal
entries for each teacher were typed and collated by research staff.
Teachers were instructed to complete to complete a daily log sheet for each day of instruction as soon as
possible after the lesson and complete at least one set of journal entries per week for the entire school
year. If teachers taught multiple mathematics classes, they were asked to complete the log for the class
that was observed monthly by the on-site observer. In this way, the information gathered through the log
would add the teacher's perspective on the particular lessons for which observation reports were
completed, thereby adding a means of triangulating data from observations and teaching logs. Each month
the teaching log was a different color for ease in documenting the receipt of teacher logs. A binder was
given to each teacher at the beginning of the school year. This binder contained the one-page Introductory
Information, daily log sheets and journal questions for each instructional day for one month, a pocket
folder for holding supplementary resources, quizzes, and formal assessments used by the teacher during
instruction, and a postage-paid envelope for sending the log to the research team. Instructions for
completing the teaching log and models of completed logs were reviewed with the teachers each August
during the Summer Institute sponsored by the project for study teachers. District contact persons reviewed
©Copyright 1998 by the Board of Regents of the University of Wisconsin System

34

the instructions with teachers who were unable to attend the Summer Institutes. Subsequent teaching logs
with postage-paid envelopes were sent to each teacher monthly. Logs were sent to a contact teacher at
each school for distribution. The contact teacher was given an honorarium of $50 per semester for
distributing all study instruments to teachers on a timely basis. Teachers received an honorarium of $50
per teaching log upon receipt of the log at the research center. (As a result of negotiation with the
teachers, the honorarium was increased to $125 per log during the second and third years of the study.)
Graduate project assistants were liaisons between the research staff and study teachers. Each project
assistant read and commented on teacher logs received from one of two research sites (Districts 1 and 2).
The numbers of teachers in Districts 1 and 2 who sent logs and journal entries to the research center
monthly varied greatly (see Table B1), despite our extensive efforts to collect a full set of teaching logs
from each teacher. During the first and second years of data collection, reminders were sent to teachers
from the research staff, and graduate research assistants encouraged teachers to continue completing this
important source of data through personalized letters of interest in the teachers’ work.
Table B1
Number of Teaching Logs Received, by Grade and Year

Grade (No. of
Teachers*)

Number of
Teaching Logs
Per Teacher

5 (13)
6 (12)
7 (10)

0-9
0-9
0-9

6 (12)
7 (12)
8 (10)

0-9
0-9
0-9

7 (9)
8 (9)

0-9
0-9

Percent of Teachers Submitting Teaching Logs
0-2 Logs
3-6 Logs
7-8 Logs
9 Logs
1997-1998
23
15
23
38
33
42
8
17
10
20
30
40
1998-1999
33
25
0
42
50
17
8
25
30
20
0
50
1999-2000
44
22
0
33
22
11
11
56

*Includes teachers who taught portions of the school year

Reference:
Porter, A. C., Kirst, M. W., Osthoff, E. J., Smithson, J. L., & Schneider, S. A. (1993). Reform up close: A
classroom analysis. Madison, WI: University of Wisconsin–Madison.
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DAILY LOG PROCEDURES
The daily logs you complete are crucial components of the longitudinal study. These logs are designed to
record daily practices in your mathematics classroom. No single instrument can characterize the
complexities of classroom life, but the logs are intended to facilitate the general description of your
teaching practices and your students’ activities in the classroom. Your thoroughness in completing the
daily logs is a most vital and appreciated aspect of this study.
INSTRUCTIONS:
At the beginning of month, please complete the introductory information.
The daily log is intended to reflect the character of your mathematics classroom. As its name implies, this
log should be completed on a daily basis, as soon after the math class meets as possible. Most questions
on the daily log can be completed with a check mark or brief descriptions.
The most crucial components of the daily log, the journal questions, require as thorough description as
you can give to accurately reflect the lesson flow and classroom events. The importance of your
thoroughness in answering these two questions cannot be underestimated. We would like you to respond
to these questions as often as you notice events reflective of the suggested topics in your classroom, but
we expect them to be completed at least once a week as these events present themselves.
If you do not have enough room to complete these, or any other questions, please complete them on an
additional sheet of paper and attach the paper behind its corresponding entry.
In addition to filling in the daily log, where requested, we would like you to place hand-outs and/or
student work in the folder provided and send these items along each month when you send your daily log
entries to us. As you make copies of materials for students, please and date an additional copy to include
with its corresponding daily log entry.
We estimate that it should take no more than 10 minutes each day to complete the daily log. The journal
questions will require additional time to answer each week.
At the end of month, please staple or clip the log together with the introductory information in front, and
return the completed log, the requested materials, and student work in the provided envelope.
If at any time you have questions about these procedures or the completion of the logs, please contact
Lesley Wagner at 1-800-862-1055 or via e-mail at lrwagner@students.wisc.edu.
Thank you for your invaluable time in completing the daily log.
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Please complete this information at the beginning of each month.
INTRODUCTORY INFORMATION
Name
__________________________
School __________________________
City
__________________________

Date ____/____/_____
Text __________________________
Unit/Chapter ____________________

1. Please list the names of students added to the class, the date they were added, and the period to which
they were added:
Name of Student

Date Added to Class

Class Period

2. Please list the names of students dropped from the class, the date they were dropped, and the reason
they were dropped (e.g., transferred to new class, transferred to new school):
Name of Student

Date Dropped from Class

Reason Dropped

3. If students will work in groups or pairs during the teaching of this unit or chapter, please describe
how these groups or pairs are chosen and the reason for grouping the students this way.

4. Please sketch the physical arrangement of the classroom.
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DAILY LOG
Date ____/___/_____
Pages
______________________

Unit/Chapter

1. __ Check here if today’s lesson is a continuation of yesterday’s. If so, only check activities which are
new to today’s lesson.
2. __ All students covered the same content.
__ Content covered varied by student/group. Please describe how the instruction differed and the
reasons for these differences.
3. Please check the instructional formats utilized during the lesson and circle the emphasis each
received.
Instructional Formats
Emphasis Received
__ Warm-up
1
2
3
4
__ Review of previous material
1
2
3
4
__ Teacher presentation of material
1
2
3
4
__ Whole class discussion during lesson
1
2
3
4
__ Small group or pair work
1
2
3
4
__ Independent practice
1
2
3
4
__ Other (please specify) ____________________________
1
2
3
4
Emphasis Scale
4-Primary instructional format, used for more than 75% of the lesson.
3-Significant instructional format, used for 50-75% of the class period.
2-One of several instructional formats used with approximately equal emphasis.
1-An instructional activity used for a short period of time, approximately 15% or less of the class period.
4. If the activities in the lesson necessitated any physical change in the classroom or significant student
movement, please describe.

5. Please check the student activities completed during the lesson and circle the emphasis each received.
Student Activities
Emphasis Received
__ Listened to teacher and/or took notes
1
2
3
4
__ Investigated problem
1
2
3
4
__ Discussed answers and solution strategies
1
2
3
4
__ Participated in whole class discussion
1
2
3
4
__ Practiced computation
1
2
3
4
__ Took a test or quiz
1
2
3
4
__ Reflected on/summarized lesson concepts
1
2
3
4
__ Began homework
1
2
3
4
__ Other (please specify) ____________________________
1
2
3
4
Emphasis Scale
4-Primary student activity, engaged in for more than 75% of the class period.
3-Significant student activity, engaged in for 50-75% of the class period.
2-One of several activity types, engaged in with approximately equal emphasis.
1-An activity engaged in for a short period of time, approximately 15% or less of the class period.
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6. Please check the additional materials used during the lesson:
__
__
__
__
__
__

Teacher designed materials (Please date and attach)
Work from publisher resource materials
Worksheets or activities from sources other than the text or unit (Please date and attach)
Quiz (Please date and attach)
Calculators
Other (please specify) ____________________________

7. If you informally assessed students during the class period, please answer the following questions:
a) Please check what you were assessing
__ Students’ understanding of _________________________
__ Students’ efforts in working as a group
__ Students’ attitudes toward math (e.g., confidence, perseverance)
__ Other, please describe________________________
b) Please check way(s) in which you informally assessed students
__ Observation
__ Listening during group work
__ Questioning
__ Checklists
__ Checking their work
c) Did the information you gained affect your instruction? __Yes
If yes, please describe.

__No

8. Please check all student homework assignments that apply.
__ Exercises from text/unit
__ Completion of work begun in class
__ Teacher designed, please indicate content_________________________
__ Work from publisher resource materials
__ Exercises from source other than text
__ Supplementary practice, please indicate content __________________________
__ Investigation/Project
__ related to the unit, please describe____________________________
__ supplementary to the unit, please describe__________________________
__ Other, ________________________
9. If a formal assessment was part of the lesson, please indicate the type of assessment. Please attach
copies of student assessments that are representative of below average, average, and above average
performance as well as copies of student papers that show any interesting or unusual work.
__ Test
__ District or state developed test, please specify__________________________________
__ Student presentations (Please date and attach the instructions or options given to students)
__ Student projects (Please date and attach the instructions or options given to students)
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**Please remember to reflect on the following aspects of classroom instruction at least once a
week.**
Date___/___/___
Journal Questions
1. Please describe the parts of the lesson you emphasized and any modifications you made in the lesson
as compared to its presentation in the unit or chapter of the text. Please check and reflect on one or
more of the following occurrences:
___ particular problems or aspects of the lesson that were emphasized and explain why they were
emphasized
___ particular problems or aspects of the lesson that were deleted and explain why they were deleted
___ additional activities, problems, or procedures that were included in the lesson and explain why
they were added
___ the order of presentation of lesson activities and/or content as compared to its presentation in the
unit or chapter; if you changed the order of presentation, please describe how it was changed
and explain why
___ other changes, please describe
_______________________________________________________

2. Please describe any notable classroom event(s) related to the lesson.
Please check and reflect on one or more of the following events:
___ the lesson or part of the lesson went exceptionally well
___ something surprising occurred
___ an idea was particularly difficult for the students
___ students seemed to comprehend an idea that had previously been troublesome
___ student misconceptions emerged
___ a student offered an unusual or unexpectedly sophisticated strategy
___ a student’s question caused a modification in the lesson
___ other(s), please describe________________________________________________
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Appendix C

Classroom Observation Instrument
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Description of the Observation Scale
The observation instrument for the longitudinal/cross-sectional study was designed to measure one
independent variable (curricular content and materials—the actual curriculum) and the three intervening
variables: pedagogical decisions, classroom events, and student pursuits. The observation instrument is
composed of seven sections. In the first section, the observer recorded pertinent information related to the
teacher and students: the name of the teacher, the school, and the grade level of the students in the class.
The observer also recorded information pertinent to the particular lesson: the date of the observation,
times the lesson began and ended, text used, unit/chapter taught, and the page numbers taught during the
lesson. In the second section of the observation instrument, the observer conducted and recorded notes
from a brief preobservation interview of the teacher during which the teacher was asked to identify the
mathematical content to be explored or conveyed in the lesson and the location of the lesson with respect
to the development of concepts in the instructional unit/chapter. In the third section, the observer recorded
the flow of the lesson, which was a list of lesson activities along with the time allotted to each.
The next two sections of the observation instrument were collectively composed of 12 indices for various
dimensions of instruction, which addressed the three intervening variables in the research model for the
study. Nine of these indices focused on classroom events; the remaining three indices focused on student
pursuits. Pedagogical decisions, although not presented in a separate section of the observation
instrument, were central to both classroom events and student pursuits.
The indices used to characterize each dimension were based on levels of authentic instruction, tasks, and
assessment (Newmann, Secada, & Wehlage, 1995), Cognitively Guided Instruction (Fennema, Carpenter,
Franke, Levi, Jacobs, & Empson, 1996), instruction that included teachers' understanding and beliefs
about constructivist epistemology (Schifter & Fosnot, 1993), and utilization of particular instructional
innovations (Hall, Loucks, Rutherford, Newlove, 1975, quoted in Schifter & Fosnot, 1993). Several levels
for each index were preliminarily defined by describing each aspect of instruction and identifying
differences between conventional approaches to teaching learning mathematics and approaches that were
aligned with the NCTM Standards (1989, 1991, 1995), authentic instruction (Newmann, Secada, &
Wehlage, 1995), and teaching mathematics for understanding (Carpenter & Lehrer, 1999). Further
distinctions in the levels were identified through a review of literature that was specific to each
dimension. The indices were refined as a result of classroom observations of nonstudy teachers who used
MiC or conventional curricula during the year prior to the study. Three to four levels were identified for
each dimension in order to identify differences in these variables between conventional and reform-based
approaches to teaching and learning mathematics. The levels in each index are positioned along a
continuum from the least appearance of a given characteristic to the most sophisticated implementation of
the dimension being scaled. For example, levels of lessons that fostered conceptual understanding range
from no attention to conceptual understanding during instruction to lessons in which the continual focus
was on building connections among mathematical ideas.
The observation instrument was pilot-tested by project staff numerous times in both MiC and
conventional classrooms in order to define and clarify descriptors for each item and to determine ways to
achieve interrater reliability. Before the observation instrument was used in study classrooms,
administrators, on-site observers, and curriculum specialists from anticipated research sites used and
commented on a draft of the observation instrument in classrooms implementing MiC. As a result, project
staff refined descriptions and clarified ratings for the final version of the index for each dimension. In
order to maintain interrater reliability between the observers in each district and consistency in rating
across all three years of the longitudinal study, these indices were not changed after review of data from
study teachers.
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In the sixth section of the observation instruction, the observer conducted and recorded notes from a brief
postobservation interview of the teacher during which the teacher was asked to rate and comment on the
degree to which the teacher felt the lesson achieved the purpose noted in the preobservation interview.
The teacher was also asked whether any incidents occurred during the lesson which revealed student
misunderstanding or provided opportunities to facilitated student understanding in any way. In this way,
teachers had an opportunity to describe and explain modifications made during the lesson. In the final
section of the observation instrument, the observer recorded any additional comments about the lesson.
Indices
Classroom Events
The lesson provided opportunities for students to make conjectures about mathematical ideas. In the
conceptualization of conjectures in the longitudinal study, three types of student conjectures are described
and sought in classroom interaction. First, students can make conjectures that are realizations of the
connections between existing knowledge and the application of these concepts in new contexts. That is,
students might see a connection between a new problems and problems they have already solved. Second,
students may investigate the truthfulness of particular statements. Third, conjecturing may permeate a
lesson. Given a pattern, for example, students are asked to devise a formula that captures the essence of
the pattern in a concise form, which in turn leads to generalizations. Each type of conjecture is given a
specific rating in the index, with an observation of the third type given the highest rating.
The lesson fostered the development of conceptual understanding. Instruction that fosters the
development of conceptual understanding engages students in creating meaning for the symbols and
procedures they use. Problems or questions posed by the teacher or in text materials may direct students’
attention to linking procedural and conceptual knowledge. Lower ratings in this category describe
classrooms in which teaching for conceptual understanding occurs, but is often overshadowed by an
emphasis on procedural knowledge. The highest rating describes a lesson in which links between
conceptual and procedural understanding are the main emphasis of the instruction.
Connections within mathematics were explored. In this index, mathematical topics can be thought of in
two different ways. First, topics can be broad areas of mathematics such as probability, area, and ratios
which connections can be made between factoring, completing the square, or using the quadratic formula.
Even though these problems connect mathematical topics, instruction may not focus on discussing or
developing these connections. The rating is meant to reflect both the problems and instruction.
Connections between mathematics and students’ daily lives were apparent in the lesson. This index
measures whether connections between mathematics and students’ daily lives were apparent in text
problems or problems presented in class or were discussed by the teacher or students.
Students explained their responses or solution strategies. This index is intended to measure the extent to
which students elaborate on their solutions orally or in written form by justifying their approach to a
problem, explaining their thinking, or supporting their results, rather than simply stating answers.
Multiple strategies were encouraged and valued. This index measures the extent to which students were
asked to consider different perspectives in approaching the solution to a problem. Higher ratings on this
index refer to lessons in which discussion of alternative strategies is a frequent, important element of
classroom instruction.
The teacher valued students’ statements about mathematics and used them to build discussion or work
toward shared understanding for the class. This index is intended to measure the ways in which the
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teacher uses student responses during instruction. The highest rating is reserved for lessons in which the
teacher not only probed individual students’ thinking but also encouraged other students to comment on
the solution strategies or used students’ thinking processes to open discussions that encourage deeper
understanding of mathematics.
The teacher used student inquiries as a guide for instructional mathematics investigation or as a guide to
shape the mathematical content of the lesson. Occasionally a student’s inquiry can be used to introduce
the topic of the lesson, supplement a lesson, or connect the lesson to students’ lives. In other cases, a
student’s question or response may provide a starting point for a rich mathematical journey. This index
measures the teacher’s responsiveness to student inquiries and the teacher’s flexibility in using these
inquiries in ways that enhance the lesson.
The teacher encouraged students to reflect on the reasonableness of their responses. This index is
intended to measure whether the teacher encouraged students to reflect on the reasonableness of their
answers and whether the discussion involved emphasis on conceptual understanding.
Student Pursuits
Student exchanges with peers reflected substantive conversation of mathematical ideas. Substantive
conversation by students is characterized by interaction that is reciprocal, which involves listening
carefully to others’ ideas in order to understand them, building conversation on others’ ideas, or extending
an idea to a new level. Substantive conversation also promotes shared understanding of mathematical
ideas and the use of higher order thinking, such as applying ideas, making comparisons, or raising
questions. (Newmann, Secada, and Wehlage, 1995). While other items in this observation scale refer to
the role of the teacher in mediating discourse, this item measures student discourse between peers in
either large-group or small-group settings.
Interactions among students reflected collaborative working relationships. A low rating is given when
students are physically sitting in groups but rarely working together. In contrast, the highest rating
denotes a lesson in which students are actively involved in solving problems with their classmates and in
which students made sure that all students in the group understood one problem before moving on to the
next. N/A is reserved for lessons in which the goal is for students to work on problems independently.
The overall level of student engagement throughout the lesson was serious. This index measures the
extent to which students remained on task during the lesson. Engagement is exemplified by behaviors in
which students are attentive, complete assigned work, participate by raising questions, contribute to both
large-group and small-group discussions, and help their peers (Secada and Byrd, 1993).
Observations
The observers (one each from Districts 1 and 2) were retired teachers with many years of experience
teaching mathematics and were selected with district input. Throughout the class period, the observer
continually judged the levels of each dimension of classroom events and student pursuits. During each
observation the observer took field notes that pertained to the 12 indices. Immediately after observing a
lesson, the observer rated each item and recorded evidence from the lesson (consisting of dialogue or an
artifact) to support the given rating. In general, a rating of 1 on a particular item indicated that the
dimension was rarely or never seen in the lesson; the highest rating indicated that the dimension received
major emphasis in the classroom. In practice, high ratings were rarely attained on every item during one
observation. Ratings also varied in different observations of the same teacher.
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The number of observations per teacher varied in each district (see Table C1). Most teachers in District 1
were observed once a month for a total of nine observations per teacher. During the first year of data
collection, one teacher in District 1 accepted an administrative position in December; consequently,
she was observed three times, and the newly assigned teacher was observed five times. During the second
and third years of data collection, one eighth-grade control class had three teachers, and two seventhgrade experimental classes had two teachers over the course of the school year. As a result, each teacher
was observed only a few times. Teachers in District 2 were observed a total of two to nine times each.
Fewer observations were conducted in District 2 due to differences in school schedules, procedures for
assigning students to classes, and preparation for district and state standardized testing. In addition, four
teachers from one school in District 2 withdrew from participation in the study during the spring semester
of the first year of data collection; consequently, they were observed only three times. During the third
year of data collection, two seventh-grade experimental classes were observed twice because the teacher
had been on parental leave.
Table C1
Number of Observations Conducted, by Grade and Year

Grade (No. of
Teachers*)

Number of
Observations
Per Teacher

5 (13)
6 (12)
7 (10)

5-9
3-9
3-9

6 (12)
7 (12)
8 (10)

5-9
5-9
2-9

7 (9)
8 (9)

2-9
8-9

Percent of Teachers Observed
1-3 Times 4-6 Times 7-8 Times
9 Times
1997-1998
0
38
0
62
25
33
8
33
20
40
0
40
1998-1999
0
33
25
42
0
42
25
33
20
40
30
10
1999-2000
22
11
11
56
0
0
44
56

*Includes teachers who taught portions of the school year

Interrater Reliability
In the August prior to the study, each observer viewed two videotaped lessons with a graduate project
assistant who developed the observation instrument and rated the lessons using the instrument. During
these meetings discussions centered on consistency of ratings and descriptions of the types of conjectures
observed, the nature of student–student conversation, and instances in which teachers used student
inquiries to shape the lesson.
In the fall of 1997, each observer and a project assistant visited five classes in District 1 and nine classes
in District 2. During the first few observations at each site, the project assistant’s and observer’s ratings of
several items differed by one point. By the last observation, however, this disagreement had subsided
considerably. The first dimension, student conjectures, initially caused difficulty for both observers. For
example, observers initially categorized the repetitious practice of problems using a single prescribed
algorithm as a first level conjecture, when the first level of conjecture is meant to describe the
preponderance of students making conjectures that link concepts they have studied in the past with the
same concept set within a new context. Another dimension, students’ level of collaboration in the
classroom, one observer tended to give the highest rating if students were physically sitting in groups.
The project assistant emphasized the importance of circulating around the classroom to determine if
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students actually worked in groups to support each other's learning. After this training, the observers
began observing each study teacher once a month and completed a report for each observation.
Completed reports were sent electronically to the research center for analysis. Each observer was
compensated an amount per observation as part of a subcontract between the observer and the University
of Wisconsin. The amount of payment varied according to the length of the class period observed. In
September 1998, both observers worked on interrater reliability with a project assistant during on-site
classroom observations in District 1. Because of the lack of funds, on-site work for interrater reliability
between observers and a project assistant were not conducted in the fall of 1999.
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Observation Scale Descriptors
C.1.

The lesson provided opportunities for students to make conjectures about mathematical ideas.

This scale measures the extent to which the lesson provided opportunities for students to make
conjectures about mathematical ideas. There are three types of conjectures that students might make. One
type of conjecture involves the student in making a guess about how to solve a particular problem based
on experience solving problems with similar solution strategies. For example, students were solving
problems in which they used properties of similar triangles. When asked to determine the height of a tree,
students conjectured that an appropriate solution strategy would involve similar triangles. The students
made a connection between the new problem and problems that they had previously solved. A second
type of conjecture occurs when a student makes a guess about the truthfulness of a particular statement
and subsequently plans and conducts an investigation to determine whether the statement is true or false.
For example, a 12-year-old student disagreed with a statement that she was half as tall as she is now when
she was 6-years old, and proceeded to support her argument by comparing her present height with heights
of 6-year-old children. A third type of conjecture is a generalization. A generalization is created by
reasoning from specific cases of a particular event, is tested in specific cases, and is logically reasoned to
be acceptable for all cases of the event. For example, given that a beam is constructed of rods in the
following configuration,

students are asked to describe the relation between the number of rods and the length of the beam1
(Wijers, Roodhardt, van Reeuwijk, Burrill, Cole, & Pligge, 1998). Using a table to organize their
reasoning, students described the pattern that emerged, explained how the pattern fit the given diagram,
and generated formulas for the relationship. In this situation, students reasoned from specific cases, tested
and supported their ideas with evidence from drawings and the table, and described the relation in a
formula.
1. No conjectures of any type were observed in the lesson. Students were not encouraged to make
connections between a new problem and problems previously seen, investigate the validity of their
own guesses, look for patterns, or make generalizations.
2. Observed conjectures consisted mainly of making connections between a new problem and problems
previously seen.
3. Observed conjectures consisted mainly of student investigations about the truthfulness of particular
statements.
4. Students made generalizations about mathematical ideas.

1 The length of the beam is the number of rods on the bottom of the beam.
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C.2.

The lesson fostered the development of conceptual understanding.

Conceptual knowledge is described as the “facts and properties of mathematics that are recognized as
being related in some way” (Hiebert & Wearne, 1986, p. 200), or as a network of relationships that link
pieces of knowledge (Hiebert & Lefevre, 1986). In the primary grades, for example, students learn the
labels for whole-number place-value positions. If this information is stored as isolated pieces of
information, the knowledge is not conceptual. If this knowledge, however, is linked with other
information about numbers, such as grouping objects into sets of ten or counting by tens or hundreds, then
the information becomes conceptual knowledge. The network of relationships about place value grows as
other pieces of knowledge related to place value, such as regrouping in subtraction, are recognized.
Procedural knowledge, in contrast, is described as having two parts. One category comprises the written
mathematical symbols, which are devoid of meaning and are acted upon through knowledge of the syntax
of the system. A second category is composed of rules and algorithms for solving mathematics problems,
step-by-step procedures that progress from problem statement to solution in a predetermined order.
Procedural knowledge is rich in rules and strategies for solving problems, but it is not rich in relationships
(Hiebert & Wearne, 1986).
Instruction that fosters the development of conceptual understanding engages students in creating
meaning for the symbols and procedures they use. Problems or questions posed by the teacher or in text
materials may direct students’ attention to linking procedural and conceptual knowledge. In addition and
subtraction of decimals, for example, lining up the decimal points should be linked with combining like
quantities. Instruction might explicitly bring out the relationships between lining up the decimal point in
addition and subtraction and lining up whole numbers on the right side for the same operations (Hiebert &
Wearne, 1986).
1. The lesson as presented did not promote conceptual understanding.
2. The lesson asked few questions that fostered students’ conceptual development of mathematical
ideas, or conceptual understanding was a small part of lesson design.
3. Some lesson questions fostered students’ conceptual development of mathematical ideas, or some
aspects of the lesson focused on conceptual understanding, but the main focus of the lesson was on
building students’ procedural understanding without meaning.
4. The continual focus of the lesson was on building connections between disparate pieces of
information or linking procedural knowledge with conceptual knowledge.
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C.3.

Connections within mathematics were explored in the lesson.

This scale measures the extent to which instruction addressed mathematical topics thoroughly enough to
explore relationships and connections among them.2 A low rating is given when the mathematical topic
of the lesson was covered in ways that gave students only a surface treatment of its meaning, and
instruction treated this topic in isolation of other mathematical topics. A high rating is given when the
mathematical topic of the lesson was explored in enough detail for students to think about relationships
and connections among mathematical topics. Rather than examining fragmented pieces of information,
students looked for and discussed relationships among mathematical ideas, expressed understanding of
mathematical topics, or provided explanations of their solution strategies for relatively complex problems
in which two or more mathematical ideas were integrated.
Topics can be thought of in two different ways. First, topics can be broad areas of mathematics such as
probability, area, and ratios, as in the following problem. Students are asked to determine the probability
of a frog jumping from a cage and landing on white or black floor tiles and to express this probability as a
fraction or percent (Jonker, van Galen, Boswinkel, Wijers, Simon, Burrill, & Middleton, 1998). In solving
this problem, students use area, number, and probability concepts. Second, connections can be made
among more narrowly defined areas such as a lesson involving the solution of quadratic equations. In this
lesson, connections can be made between factoring, completing the square, or using the quadratic
formula. Even though these problems connect mathematical topics, instruction may not focus on
discussing or developing these connections. The rating should reflect both the problems and instruction.
1. The mathematical topic of the lesson was covered in ways that gave students only a surface treatment
of its meaning. The mathematical topic was presented in isolation of other topics, and the teacher and
students did not talk about connections between the topic of the lesson and other mathematical topics.
2. Connections among mathematical topics were present in the lesson. The teacher or students might
have briefly mentioned that the topic was related to others, but these connections were not discussed
in detail by the teacher or the students.
3. Connections among mathematical topics were discussed by teacher and students during the lesson, or
connections were clearly explained by the teacher.
4. The mathematical topic of the lesson was explored in enough detail for students to think about
relationships and connections among mathematical topics. During instruction, many students did at
least one of the following: looked for and discussed relationships among mathematical ideas,
expressed understanding of mathematical relationships or provided explanations of their solution
strategies for relatively complex problems in which two or more mathematical ideas were integrated.

2 Ideas were drawn from Newmann, Secada, & Wehlage (1995), Chapter 3, Authentic Instruction, Deep Knowledge
(pp. 31-35).
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C.4.

Connections between mathematics and students’ daily lives were apparent in the lesson.

This scale measures whether connections between mathematics and students’ daily lives were apparent in
text problems or discussed by the teacher or students. Examples of problems that foster such connections
are estimating the sale price of an item or determining the amount of ingredients required to serve four
people when a recipe serves seven. In contrast, word problems such as “Bart is two years older than Lisa.
In five years Bart will be twice as old as Lisa. How old are they now?” are devoid of connections between
mathematics and students’ lives.
1. Connections between mathematics and students’ daily lives were not apparent in the lesson.
2. Connections between mathematics and students’ daily lives were not apparent to the students, but
would be reasonably clear if explained by the teacher.
3. Connections between mathematics and students’ daily lives were clearly apparent in the lesson.

C.5.

Students explained their responses or solution strategies.

This scale is intended to measure the extent to which students elaborate on their solutions orally or in
written form by justifying their approach to a problem, explaining their thinking, or supporting their
results, rather than simply stating answers.
1. Students simply stated answers to problems. They did not explain their responses or solution
strategies orally or in written form.
2. Students explained how they arrived at an answer, but these explanations focused on the execution of
procedures for solving problems rather than an elaboration on their thinking and solution path.
3. Students explained their responses or solution strategies. They elaborated on their solutions orally or
in written form by justifying their approach to a problem, explaining their thinking, or supporting
their results.
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C.6.

Multiple strategies were encouraged and valued.

This scale measures the extent to which students were asked to consider different perspectives in
approaching the solution to a problem. In a classroom where multiple strategies are encouraged and
valued, students spend much of their time discussing different strategies in a substantive manner, and this
discourse is an important element within the classroom. Multiple strategies might be elicited by the
teacher during whole-class or small-group discussion in which students explicitly share their strategies.
The task itself might clearly involve students in solving the problem in different ways (e.g., find the
discount in another way), or the task may require students to consider alternative approaches for
successful completion (e.g., list as many ways as you can to calculate 15 x $1.98).
1. Multiple strategies were not elicited from students.
2. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by
the teacher.
3. Students were asked if alternate strategies were used in solving particular problems, but this was not a
primary goal of instruction.
4. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.

C.7.

The teacher valued students’ statements about mathematics and used them to build discussion or
work toward shared understanding for the class.

This scale is intended to measure the ways in which the teacher uses student responses during instruction.
Teachers can give credence to students’ responses by inviting students to listen carefully to other students,
to ask each other questions that clarify meaning, and to compare other students’ strategies with their own.
Teachers can also use student responses to pose questions that stimulate further discussion, to illustrate a
point, or to relate them to other aspects of the lesson.
1. The teacher was interested only in correct answers. The majority of the teacher’s remarks about
student responses were neutral short comments such as “Okay,” “All right,” or “Fine.” No attempt
was made to use students’ responses to further discussion.
2. The teacher established a dialogue with the student by asking probing questions in an attempt to elicit
a student’s thinking processes or solution strategies.
3. The teacher valued students’ statements about mathematics by using them to foment discussion or to
relate them to the lesson in some way. The teacher opened up discussion about the student response
by asking other students questions such as: “Does everyone agree with this?” or “Would anyone like
to comment on this response?”
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C.8.

The teacher used student inquiries as a guide for instructional mathematics investigations or as a
guide to shape the mathematical content of the lesson.

Occasionally a student’s inquiry can be used to introduce the topic of the lesson, supplement a lesson, or
connect the lesson to students’ lives. In other cases, a student’s question or response may provide a
starting point for a rich mathematical journey. A student’s question about whether the sum of the angles
of every triangle is always 180°, for example, might lead to a discussion of non-Euclidean geometry. This
scale measures the teacher’s responsiveness to student inquiries and the teacher’s flexibility in using these
inquiries in ways that enhance the lesson.
Circle Yes, if the teacher used students’ inquiries as a guide for instructional mathematics investigations
or as a guide to shape the mathematical content of the lesson.
Circle No, if a student’s comment or question potentially could have led to such a discussion, but the
teacher did not pursue it.
Circle N/A, if no such opportunities came about during the lesson.

C.9.

The teacher encouraged students to reflect on the reasonableness of their responses.

An unreasonable response refers to a response that is mathematically distant from the correct answer and
might even be distant from an answer that students recognize as reasonable in contexts outside the
classroom. One explanation for unreasonable responses is that students do not check the reasonableness
of their answers. Although this may be true in some cases, unreasonable responses may also be the result
of the lack of connections between symbols and their meaning. Evaluating the reasonableness of a
solution involves connections between conceptual and procedural knowledge. These connections are
especially significant at the end of the problem-solving process. Lining up decimal points when adding or
subtracting decimals, for example, without connecting the process to place value concepts, may lead to
unreasonable responses. Students might rely on rules or procedures to obtain correct answers and not have
the conceptual knowledge to help them evaluate reasonableness of the answer (Hiebert & Wearne, 1986).
This scale is intended to measure whether the teacher encouraged students to reflect on the reasonableness
of their answers and whether the discussion involved emphasis on conceptual understanding.
1. The teacher rarely asked students whether their answers were reasonable. If a student gave an
incorrect response, another student provided or was asked to provide a correct answer.
2. The teacher asked students if they checked whether their answers were reasonable but did not
promote discussion that emphasized conceptual understanding.
3. The teacher encouraged students to reflect on the reasonableness of their answers, and the discussion
involved emphasis on conceptual understanding.
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D.1.

Student exchanges with peers reflected substantive conversation of mathematical ideas.

With this scale we are attempting to capture the quality of student communication. Substantive
conversation by students is characterized by interaction that is reciprocal, involving listening carefully to
others’ ideas in order to understand them, building conversation on them, or extending the idea to a new
level. Substantive conversation also promotes shared understanding of mathematical ideas and the use of
higher order thinking, such as applying ideas, making comparisons, or raising questions.3 In contrast,
student exchanges with little or no substantive conversation involve reporting facts or procedures in ways
that do not encourage further discussion of ideas.
1. There were no exchanges between peers in small groups or as a formal part of the general discourse
within a large-group setting.
2. Student exchanges with peers reflected little or no substantive conversation of mathematical ideas.
3. Most students only asked one another for a clarification of directions given by the teacher or simply
accepted someone’s answer without an explanation of how it was found. Few students asked how a
solution was found or asked for a clarification of another student’s answer.
4. Most of the students asked their classmates for a description of how they solved a particular problem,
discussed alternative strategies, and/or questioned how classmates arrived at a solution.

3 Ideas were drawn from Newmann, Secada, & Wehlage (1995), Chapter 3, Authentic Instruction, Substantive
Conversation (pp. 35-40).
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D.2.

Interactions among students reflected collaborative working relationships.

The collaborative nature of the classroom can be thought of as students working together, exchanging
ideas, and finding solutions to the same problem. This includes providing assistance to one another,
making sure that everyone understands and is working on the same problem, exchanging ideas, and
seeking help from each other when it is needed. Student collaboration can occur in a small-group or largegroup setting. If the major focus of the lesson is on providing students with individual work, then N/A
should be selected.
N/A.

The main purpose of the lesson was to give students needed individual practice, or students spent
nearly all of the class period involved in independent work.

1.

None of the students were working together in small groups or in a large-group setting. If
students were working in small groups, then one student typically gave answers to other members
of group without explanation of why certain procedures were used.

2.

Few students were sharing ideas or discussing how a problem should be solved in small groups or
in a large-group setting. Although students physically sat together, there was little exchange of
ideas or assistance. Many of the students in a group were working on different problems and at
different paces.

3.

Some students were exchanging ideas, or providing assistance to their classmates; however, a few
students relied on other members of the group to solve problems. Contributions to solving
problems were not made equally by all students.

4.

Most students were involved with their classmates in solving problems and made sure that other
group members were caught up and understood the problems before moving on to the next
problem.

D.3.

The overall level of student engagement throughout the lesson was serious.4

This scale measures the extent to which students remained on task during the lesson.
1. Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or
serious disruptions by many. This was the central characteristic during much of the class.
2. Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out
assigned activities. For substantial portions of time, many students were either clearly off task or
nominally on task but not trying very hard.
3. Sporadic or episodic engagement. Most students, some of the time, were engaged in class activities,
but this engagement was inconsistent, mildly enthusiastic, or dependent on frequent prodding from
the teacher.
4. Widespread engagement. Most students, most of the time, were on task pursuing the substance of the
lesson. Most students seemed to take the work seriously and were trying hard.

4 Ideas were drawn from Secada & Byrd (pp. 14-15).
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Observation Scale
Observer: ______________________________
Teacher: ______________________________
School: ______________________________
Grade:
_______
Date of Observation: _____________________

Time Lesson Begins: _____________________
Time Lesson Ends: _____________________
Textbook: ______________________________
Chapter/Unit: ___________________________
Lesson (pages): ________________________

A. Pre-observation Interview With Teacher
1. What mathematical concept(s) or important ideas are being conveyed in this lesson?
__________________________________________________________________________________________________________
__________________________________________________________________________________________________________
2. Where is this activity generally situated in the development of a unit? (For example, day 1 (introduction) of 5 days needed to complete the unit)
__________________________________________________________________________________________________________
B. Lesson Flow
Describe the main activities that occurred during the class period and the amount of time devoted to each activity. For example: warm-up—5
minutes, introduction of concept through context—7 minutes, large group discussion—10 minutes, group activity—25 minutes, summary
by teacher—5 minutes.
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For sections C and D please refer to the observation scale descriptors on the attached sheets. Please provide evidence supporting your rating.
C. Classroom Events
Evidence
1. The lesson provided opportunities for students
to make conjectures about mathematical ideas.

1

2. The lesson fostered the development of
conceptual understanding.

2

3

4

1

2

3

3. Connections within mathematics were
explored in the lesson.

1

2

3

4. Connections between mathematics and students’
daily lives were apparent in the lesson.

1

2

3

1

2

3
4

5. Students explained their responses or solution
strategies.

4

6. Multiple strategies were encouraged and valued.

1

2

3

7. The teacher valued students’ statements about
mathematics and used them to build discussion or
work toward shared understanding for the class.

1

2

3

8. The teacher used student inquiries as a guide for
instructional mathematics investigations or as a
guide to shape the mathematical content of the
lesson.

Yes No N/A

9. The teacher encouraged students to reflect on the
reasonableness of their responses.

1

2
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D. Pupil Pursuits
Evidence
1. Student exchanges with peers reflected
substantive conversation of mathematical
ideas.

1

2

3

4

N/A

2. Interactions among students reflected
collaborative working relationships.

1

2

3

4

3. The overall level of student engagement
throughout the lesson was serious.

1

2

3

4

E. Postobservation Interview With Teacher
1. On a scale of 1 to 4, how did the teacher rate the lesson as achieving the intended purpose cited in the pre-observation interview?
Goals Not Met
1

2

3

All Goals Met
4

Comments: ______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
2. Did the teacher feel that any incidents occurred which revealed student misunderstanding or provided opportunities to facilitate student
understanding in any way? Yes No
If yes, please describe and explain if the lesson was modified in any way.
__________________________________________________________________________________________________________
__________________________________________________________________________________________________________
F. Additional Information
1. Please feel free to add any comments or information (on the back) that you think would be of interest in describing the classroom that you observed.
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Appendix D
Theoretical Framework for Instruction
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Theoretical Framework
The research function used to make both the cross-sectional and longitudinal comparisons attributes variation in classroom achievement (CA), aggregated
by content strand, level of reasoning, or total performance, to variations in prior achievement (PA), method of instruction (I), opportunity to learn with
understanding (OTLu), and school capacity (SC). This relationship can be expressed as—
CA = PA + I + OTLu +SC.
The composite variable Instruction includes five major categories: unit planning, lesson planning, mathematical interaction during instruction, classroom
assessment practice,5 and student pursuits during instruction. These categories were further subdivided into 19 subcategories, and an index was created for
each (see Figure 1): (a) consideration of students’ prior knowledge during unit planning; (b) unit sequence; (c) pace of instruction; (d) consideration of
students’ performance in the previous lesson during lesson planning; (e) the purpose of the lesson; (f) forms of instruction that promote discourse for the
purpose of the lesson; (g) student activities that promote discussion, problem solving, and reflection on the content of the lesson; (h) lesson presentation and
development; (i) nature of mathematical inquiry during instruction; (j) interactive decisions during instruction; (k) nature of students’ explanations; (l)
elicitation of multiple strategies; (m) lesson reflection, summary, or closure; (n) evidence sought during classroom assessment; (o) purpose and coherence
of feedback given in response to classroom assessment; (p) content of feedback provided in response to classroom assessment; (q) nature of student–student
conversation; (r) collaborative working relationships among students; and (s) level of student engagement. A single index, a composite of multiscaled
information from each subcategory, represents Instruction in the research function. The focus of the remaining sections of this paper is the theoretical
framework for the composite index Instruction.
The instruction envisioned in standards-based classrooms differs in character from conventional pedagogy in its emphasis on lessons that involve
mathematical reasoning, conjectures, problem solving, verification of mathematical arguments, and connections among mathematical ideas (NCTM, 1991).
When learning mathematics with understanding, students need the time and opportunity to develop relationships among mathematical ideas, extend and
apply these ideas in new situations, reflect on and articulate their thinking, and make mathematical knowledge their own (Carpenter & Lehrer, 1999).
Understanding mathematics requires reflection, the “conscious process of mentally replaying experiences, actions, or mental processes and considering their
results or how they are composed” (Battista, 1999, p. 429), and communication. Through reflection, students can look for connections between new
mathematical ideas and ones they already know. Teachers can specifically ask students to identify and articulate these relationships or to discuss how a
procedure is linked to a particular notation or underlying mathematical concept (Carpenter & Lehrer, 1999). Research in a growing number of studies
underscores the importance of teaching mathematics for understanding, which is based on the principles that knowledge is constructed by the learner and is
situated in the context of the learner's existing knowledge, skills, and beliefs; that the teacher's role is a guide for facilitating conceptual understanding; that
mathematical tasks are nonroutine, accessible to all students, and engage students' thinking about important mathematics; that classrooms are communities
of learners; and that mathematical tools are supports for learning (Cohen, McLaughlin, & Talbert, 1993; Fennema & Romberg, 1999; Hiebert et al., 1997).
In contrast, when the aim of the lesson is primarily coverage of content, the emphasis is often on unconnected pieces of information and on the practice of
repetitive procedures or heuristics determined by others (Battista, 1999). Such situations reduce cognitive demands on students.
5 The research team believes that classroom assessment practice should be integrated with instruction. In the research design, however, classroom assessment practice was
distinguished from classroom interaction in order to examine its effects on the composite index for instruction.
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Mathematical Interaction
Classroom discourse, including expressing thinking and representing mathematical ideas, is central to learning mathematics as a domain of inquiry (NCTM,
1991). Substantive discourse promotes shared understanding of mathematical ideas and emphasizes higher order thinking, which requires students to
“combine facts and ideas in order to synthesize, generalize, explain, hypothesize or arrive at some conclusion or interpretation” (Newmann, Secada, &
Wehlage, 1995, pp. 86–87). When students rethink their ideas in order to clarify their reasoning for others, they engage in “reflective abstract thinking” as
they consider their solutions from the perspective of another student (Wood, 1996, p. 102). In addition, students learn through collaborative problem solving
when they are confronted with “a surprise outcome (particularly when two alternative procedures lead to the same result), verbalize their mathematical
thinking, and resolve conflicting points of view” (Yackel, Cobb, & Wood, 1991, p. 395). With appropriate guidance in large- and small-group settings,
students discuss interpretations of problem situations, express their thinking, and react to the different levels and qualities of solution strategies shared in the
group (Gravemeijer, 1994). During class discussions, for example, "solutions can be paralleled; ideas exchanged; approaches on different levels of
schematizing considered and compared; arguments criticized, refuted, amended, supported . . ." (Streefland, 1992, p. 237). Such conversation is
characterized by reciprocity. Students listen carefully to each other’s ideas, build conversation on those ideas, and mutually construct their understanding to
a more abstract level (Newmann, Secada, & Wehlage, 1995). In order for students to participate in substantive mathematical discussions, classroom norms
are important (Yackel & Cobb, 1996). Social norms form the basis of classroom cultures in which students explain their thinking, justify their approaches to
problem solving, and support their mathematical arguments. Sociomathematical norms provide attention to facets of mathematical conversation that are
related to students’ own mathematical cognitive activity, for example, “normative understandings of what counts as mathematically different,
mathematically sophisticated, mathematically efficient, and mathematically elegant in a classroom . . . [as well as] what counts as an acceptable
mathematical explanation and justification” (Yackel & Cobb, 1996, p. 461). In contrast, student conversation with little or no substantive content involves
reporting facts and procedures in ways that do not encourage further discussion of ideas, or focusing primarily on correct answers. These situations can
ultimately result in students' appropriating the answers or the solution strategies of the teacher or a dominant peer.
The types of exercises, problems, projects, and investigations used during instruction convey messages about the nature of mathematical activity and shape
students' opportunities to learn mathematics with understanding. Tasks can provide ways for students to explore concepts and procedures, develop skills in
meaningful contexts, seek connections among mathematical ideas, and apply mathematics in real-world situations. Tasks that promote depth of knowledge
require that students "organize, interpret, evaluate, or synthesize complex information," allow students to consider alternative solutions or perspectives, and
open opportunities for elaboration of thinking and support of conclusions (Newmann, Secada, & Wehlage, 1995, pp. 81, 83). Tasks are appropriate for
students when they are genuinely problematic (i.e., they provide interesting situations in which students can extend and apply their knowledge of
mathematics), promote connections to students’ existing knowledge, and allow for thinking about significant mathematics (Hiebert et al., 1997). The role of
the teacher is the selection or creation and sequencing of these tasks, which provide opportunities for learning, reflection, and discussion. Tasks, however,
can be adjusted to either reduce or encourage cognitive activity. The difference resides in enabling teachers to "proactively and consistently support students'
cognitive activity without reducing the complexity and cognitive demands of the task" (Henningsen & Stein, 1997).
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Pedagogical Decisions
The pedagogical decisions teachers make prior to instruction have a direct impact on student learning. These decisions include deliberate advanced planning
such as student grouping for instruction, time allotted to specific aspects of lessons, and emphases given during instruction. In order to orchestrate classroom
discourse (both oral and written), the planning of various forms of instruction and student activities that promote discussion, problem solving, and reflection
is imperative. The planning involved in teaching standards-based curricula requires more time than generally perceived necessary for teaching using
conventional methods (Battista, 1999; Bay, Reys, & Reys, 1999). Standards-based curricula present mathematics in ways that may be unfamiliar to teachers
and require advanced planning for successful instruction. Romberg (1997) outlined several features of the mathematical content of MiC that were
problematic for teachers who used prepublication units. In MiC, topics traditionally reserved for high-school students are introduced to middle-school
students in real-world contexts and with emphasis on student reasoning rather than on procedures. The sequence of topics throughout the grade levels in
MiC units is also different from that in conventional middle-school mathematics curricula (e.g., concepts related to percent are introduced in fifth and sixth
grades in MiC rather than, more conventionally, in eighth grade). In the prepublication study, this change in sequence sometimes meant that teachers had not
taught the content previously. Furthermore, although MiC units primarily present mathematical ideas from one content strand, most involve topics from
several strands (in order to emphasize the interrelated nature of mathematical ideas) and include some problems that can be approached in multiple ways
(opening possibilities for students' access to problems). These changes provided challenges to these teachers, who were accustomed to teaching mathematics
as isolated pieces of knowledge. In contrast, lesson planning with conventional curricula is often minimal because lesson content tends to be the same over
many years, and lesson material is conveniently parceled into 2-page spreads.
Teachers also draw on pedagogical content knowledge, which includes information about difficulties students might encounter as they learn new topics,
typical sequences students go through as they learn the topics, and potential ways of helping students overcome difficulties (Bransford, Brown, & Cocking,
1999). The thought required by teachers is demanding: “The key to distinguishing the knowledge base of teaching lies at the intersection of content and
pedagogy, in the capacity of a teacher to transform the content knowledge he or she possesses into forms that are pedagogically powerful and yet adaptive to
the variations in ability and background presented by the students” (Shulman, 1987, p. 15, original emphasis). This transformation of teacher knowledge into
goals and expectations for student learning during the lesson is a distinguishing factor in planning quality instruction.
When instruction begins, however, teachers' interactive decisions become more important. Teachers' knowledge of mathematics and their own
understanding of their students' thinking are also critical influences on teachers' interactive decision-making. As Heaton and Lampert (1993) pointed out:
Interactive competence and a knowledge of mathematics are required if mathematics is going to be taught in a way that is responsive both to
the way children think about number and shape and to the structure of the mathematical ideas under discussion. This knowledge is different
from what one needs to know in order to competently teach a textbook lesson oriented toward having students remember how and when to
do procedures. . . . The teacher’s knowledge of the subject must be used to make connections between what he or she understands and what
students bring to the lesson. The teacher’s mathematical knowledge must be held in a form that enables it to be reshaped depending on the
kinds of ideas students bring up in a discussion or in the activity of trying to solve a problem (p. 54, original emphasis).
The interactive decisions of teachers using prepublication versions of MiC became more complex as students assumed more active roles in their own
learning. Clarke (1995) investigated the nature of critical incidents that developed as two teachers used MiC for the first time. In their efforts to understand
students' solution strategies at various levels of sophistication, these teachers found it difficult both to structure lessons that allowed for some guidance
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without limiting opportunities for student thinking and to determine the length of time to let students struggle with a problem before intervening. They also
faced challenges of "valuing all genuine attempts at problems, while seeking to move students toward increasingly mathematically elegant methods" (p.
156), and they found that it was "very difficult to be interacting, to be listening in an attentive way, trying to understand students' solutions, and thinking of
an appropriate response, many times during a lesson" (p. 163). Thus, the nature of teachers' interactive decision-making changes dramatically as teachers
move away from conventional pedagogy toward teaching mathematics with curricula designed for students to learn mathematics with understanding.
Classroom Assessment
Classroom assessment is the process in which teachers gather, synthesize, and interpret information to make instructional decisions (Airasian, 1994). The
content of classroom assessment should correspond to the mathematics content standards and emulate what it means to know and do mathematics.
Multidimensional assessment practice attends to important instructional goals and the processes through which a student's understanding is developing and
is more directly connected to ongoing instruction (Graue, 1993; Shepard, 2000; Wolf, Bixby, Glenn, & Gardner, 1991). Evidence gathered by teachers can
be based on a taxonomy of problems and solution strategies such as that for whole number operations in Cognitively Guided Instruction (Carpenter,
Fennema, Levi, & Empson, 1999) or particular statements that arise during classroom interaction such as "an interpretation of language or symbols, an
assertion about a pattern, a proof that a pattern would continue beyond the observed data, or an interpretation of another student's assertion" (Lampert, 1988,
p. 460). Evidence might also include students' plans to test conjectures, flexibility in working with mathematical tools, increased use of mathematical
concepts and procedures, alternative approaches to problems, and sophistication of solution strategies (Shafer, 1996). Because each piece of evidence
represents a sample of a student's performance at a particular point in time, it is important that the evidence a teacher collects for each student is
representative of the student's achievements. Instructionally embedded assessments such as observing students as they work on tasks, listening to students'
strategies, responses to teacher or student queries, and written assignments and quizzes provide a range of opportunities for students to demonstrate what
they know about mathematics. The quality of such evidence also depends on the tasks in which students engage, the interactions among students and
between the students and the teacher, and a learning environment in which social and sociomathematical norms have been developed. Over time,
information from multiple assessments provides the foundation for a teacher to develop a broadly based understanding of each student's growth in
mathematical domains (Gipps, 1994). Thus, the methods of assessment used and the types of evidence teachers actively seek during instruction affect
information available for making instructional decisions.
Another aspect of classroom assessment practice is to providing multiple opportunities for feedback to encourage students' participation in mathematical
discussion and to help them judge their own work against established performance standards and criteria. Ideally, verbal or written feedback is responsive to
student statements in order to promote mathematical understanding and greater perspective of ideas. Providing feedback is not solely a teacher action.
Students should be given the opportunity to share and critique the explanations, arguments, strategies and responses of other students. Substantive feedback
provides students with information to improve their mathematical work and communication of their thinking, and it can be an important catalyst for students
to extend their thinking to higher levels. Quality feedback includes references to mathematics principles and concepts (Bransford, Brown, & Cocking, 1999;
NCTM, 1995). If feedback lacks mathematical substance, it is limited only to correct answers or superficial features of responses such as organization and
neatness.
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Appendix E
Methodology for the Composite Index Instruction
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The composite index Instruction is specified from data gathered on the intervening variables (pedagogical decisions, classroom events, and student pursuits)
in the structural research model for the longitudinal/cross-sectional study. In the simplified research function, Instruction includes five major categories: unit
planning, lesson planning, mathematical interaction during instruction, classroom assessment practice,6 and student pursuits during instruction. The five
categories of Instruction were further subdivided into 19 subcategories, and an index was created for each (see Figure E1). In this study, three subcategories
characterized unit planning: consideration of students’ prior knowledge; unit sequence; and pace of instruction. Four subcategories characterized lesson
planning: consideration of students’ performance in the previous lesson; the purpose of the lesson; forms of instruction that promote discourse for the
purpose of the lesson; and student activities that promote discussion, problem solving, and reflection on the content of the lesson. Six subcategories
characterized the mathematical interaction during instruction: lesson presentation and development; nature of mathematical inquiry during instruction;
interactive decisions during instruction; nature of students’ explanations; elicitation of multiple strategies; and lesson reflection, summary, or closure. Three
subcategories characterized

Instruction

Unit
Planning

Lesson
Planning

- Students’ Prior
Knowledge

- Students’ Previous
Performance

- Unit Sequence

- Purpose of Lesson

- Pace of
Instruction

- Forms of Instruction
That Promote Discourse
- Student Activities That
Promote Discussion,
Problem Solving, and
Reflection

Mathematical
Interaction

Classroom
Assessment
Practice

- Lesson Presentation

- Evidence Sought

- Nature of Inquiry

- Feedback Coherence

- Interactive Decisions

- Feedback Content

- Student Explanations

Student
Pursuits
- Student–Student
Conversation
- Student Working
Relationships
- Student Engagement

- Multiple Strategies
- Lesson Summary

Figure E1. Major categories and subcategories of Instruction.

6 The research team believes that classroom assessment practice should be integrated with instruction. In the research design, however, classroom assessment practice was
distinguished from classroom interaction in order to examine its effects on the composite index for instruction.
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classroom assessment practice: evidence sought; purpose and coherence of feedback; and content of feedback. Finally, three subcategories characterized
students' pursuits during instruction: nature of student–student conversation; collaborative working relationships among students; and level of student
engagement.
A single index, a composite of multiscaled information from each subcategory, represents Instruction in the simplified research function. Description of the
theoretical framework that guided the analysis of instruction is contained in Appendix D. For complete descriptions of teacher data, see Appendices F, G,
and H for fifth-, sixth-, and seventh-grade teachers, respectively.
Sample
Districts 1 and 2
Districts 1 and 2 agreed to participate in a comparative research design which included students who used MiC and students who used conventional
curricula. Data collection included teacher interviews, classroom observations, and teaching logs. Analysis focused on all five categories of instruction. All
MiC teachers used commercial versions of the units, which became available during the summer before the study began. Teachers using conventional
curricula used whatever curriculum was already in place in the schools. The sample in Districts 1 and 2 consisted of 35 fifth-, sixth- and seventh-grade
teachers and their classes from diverse schools in Districts 1 and 2. These teachers taught a combined total of 63 classes involving 1561 students (see Tables
E1 and E2).
Table E1
Summary of Study Participants, Districts 1 and 2, by Curriculum
Curriculum

Teachers (N)

MiC
Conventional

12
6

MiC
Conventional
Total

12
5
35

Classes (N)
District 1
22
11
District 2
23
7
63

Students (N)
532
240
584
205
1561
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Table E2
Characteristics of the Student Participants, Districts 1 and 2, by Curriculum
Curriculum

Gender (%)
Male Female

African American Native American

Ethnicity (%)
(self-idenified)
Asian Hispanic

White

Multiracial

District 1
1
7
54
–
3
54
District 2
MiC
47
53
9
1
–
49
17
Conventional
56
44
18
1
–
34
14
1
Includes Haitian, Jamaican, other ethnic groups, and unclassifiable responses such as religions and nonresponses.
2
Includes nonresponses.
MiC
Conventional

49
53

51
47

21
25

1
0

Other1

Primary Language (%)
(self-idenified)
English
Other2

10
13

5
3

92
91

7
9

17
18

7
15

85
84

15
15

District 1 was located in an urban region in the eastern part of the United States. In 13 elementary, 6 middle, and 4 high schools, 1325 teachers were
responsible for teaching the district’s 15,532 students. Three elementary schools and four middle schools participated in the first year of the study. Six fifthgrade study classes were in self-contained elementary classrooms. The remaining fifth-grade study classes, also in elementary schools, and all middle-school
study classes had several subject-matter teachers. The district had a 45% minority student population with 30% African American students and 12%
Hispanic students. Approximately 30–40% of the students in the district were eligible for government-funded lunch programs. Professional development to
acquaint teachers of mathematics with reform-based curricula was offered in District 1, and monthly meetings were provided for teachers who were
implementing such programs. For preliminary teacher certification, 24 credit hours were recommended for fifth- and sixth-grade teachers; 24 credit hours
were required for seventh- and eighth-grade teachers. No specific mathematics requirements were necessary as part of continuing education. District
requirements were the same as the state requirements.
District 2, located in a large urban area in southeastern United States, had 19,352 teachers and 342,996 students housed in 201 elementary schools, 51
middle schools and numerous high schools. Three elementary and three middle schools participated in the first year of the study. In District 2, two of the
nine fifth-grade study classes were in self-contained settings in elementary schools. The remaining fifth-grade study classes, also in elementary schools, and
all middle-school study classes had several subject-matter teachers. The district student population was predominantly minority, with 33% African
American students and 52% Hispanic students. Over 50% of the students in the district were eligible for government-funded lunch programs. District 2
provided numerous possibilities for professional development. Each school was given six early-release days for general professional development. In
addition, each school received 10 substitute days for professional development in mathematics and/or science, 12–18 days of in-service days in mathematics
provided by (USI or Eisenhower) government funding (each involving 2–6 teachers), and 3–5 days of district-wide mathematics in-service. Teachers also
had opportunities to participate in five days of paid in-service for mathematics during the summer. District requirements for preparation of mathematics
teachers were the same as state requirements. For elementary teachers, preliminary teacher requirements mandated the study of arithmetic for the elementary
school. For middle-grade mathematics certification (Grades 5–9), 18 semester hours in mathematics were required; for certification in mathematics for
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Grades 6–12, 30 semester hours in mathematics were required. Continuing certification required the completion of six semester hours in mathematics or 120
district in-service credits in mathematics every 5 years.
Districts 3 and 4
Districts 3 and 4 agreed to participate in a modified research design in which all MiC teachers used MiC. Data collection included teacher interviews, but
excluded classroom observations and teaching logs. Therefore, data analysis in Districts 3 and 4 was limited to teachers' unit and lesson planning. All
teachers used commercial versions of MiC units. The sample in Districts 3 and 4 consisted of 18 fifth-, sixth-, and seventh-grade teachers who taught a
combined total of 31 classes involving 665 students (see Tables E3 and E4).
Table E3
Summary of Study Participants, Districts 3 and 4, by Curriculum
Curriculum

Teachers (N)

MiC

13

MiC
Total

5
18

Classes (N)
District 3
21
District 4
10
31

Students (N)
438
227
665

Table E4
Summary of Study Participants, Districts 3 and 4, by Curriculum

Curriculum

Gender (%)
Male Female

African American Native American

Ethnicity (%)
(self-idenified)
Asian Hispanic

White

Multiracial

District 3
0
3
86
9
District 4
MiC
49
51
31
-1
20
3
15
1
Includes Haitian, Jamaican, other ethnic groups, and unclassifiable responses such as religions and nonresponses.
2
Includes nonresponses.
MiC

50

50

0

0

Other1

Primary Language (%)
(self-idenified)
English
Other2

0

94

6

29

85

15

District 3 was located in a suburban area in a large western state. In the district’s two elementary and one middle school, 73 teachers taught 1480 students. In
District 3, the six self-contained 5th grade study classes are in a school for Grades 3–5; Grades 6-8 were housed in a middle school. Three of the middle
school study classes were in self-contained classrooms. The remaining middle-school study classes had several subject-matter teachers. Study participants
included all fifth-, sixth-, and seventh-grade mathematics classes in the district. The schools’ student and teacher populations were predominately White.
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Approximately 10–20% of the students were eligible for government-funded lunch programs. Fewer than 20% of the students had learned English as a
second language. School administrators provided paid monthly meetings for mathematics teachers who were implementing standards-based curricula for the
first time. Teachers often met weekly without pay to prepare mathematics lessons. For preliminary teacher certification, the state mandated single-subject
credentials for Grades 7–8. Teachers for Grades K–6 were required to complete a multiple-subjects credential including several mathematics courses.
Although the district provided mathematics courses and staff development opportunities, it did not require additional certification and courses for
experienced teachers.
District 4 was one of many districts located in a large urban area in the eastern part of the United States. The district’s 1075 teachers were responsible for
teaching the 20,000 students in 23 elementary schools, seven middle schools, and several high schools. In District 4, Grades 6–8 are contained in middle
schools in which students have several subject-matter teachers. Study participants are from one middle school in this district. Because fifth-grade students in
District 4 are dispersed among several middle schools, fifth-grade classes were not included in the data collection for District 4. Four sixth-grade and six
seventh-grade classes from one middle school participated in the study. The student population was predominately minority with 64% African American
students and 28% Hispanic students. Approximately 37% of the teacher population was minority with 31% African American teachers and 6% Hispanic
teachers. More than 50% of the students were eligible for government-funded lunch programs. Fewer than 20% of the students had learned English as a
second language. For new mathematics teachers, 36 credits in mathematics or a mathematics major were required by the state, but no specific mathematics
requirements were necessary as part of continuing education. District requirements were the same as the state requirements. Professional development
opportunities were provided to all mathematics teachers at both district and school levels, including personalized discussions with the assistant principal for
mathematics and science. These discussions focused on reform recommendations in curriculum, instruction, and assessment; research in mathematics
education; and applications of research in classroom practice.
Data Collection
Data were collected through the use of instruments designed to examine instruction in the longitudinal/cross-sectional study. Information on unit planning,
lesson planning, and classroom assessment practice was gathered through the Teacher Interview: Instructional Planning and Classroom Interaction (see
Appendix A; Shafer, Davis, & Wagner, 1998). Teachers in Districts 1-4 were interviewed twice during the school year. The interviews conducted in the
spring semester focused on teachers' instructional planning and classroom interaction. The first interview question asked teachers about their planning for
each mathematics unit/chapter. The probes provided specific attention to (a) whether the teacher planned with others; (b) the considerations given in
planning at the unit level, specifically, students' prior knowledge, textbook scope and sequence, district curriculum guidelines, state standards, district or
state standardized tests, and other resources; and (c) setting the pace for instruction. An additional probe was reserved for teachers who used MiC. The focus
of this probe was comparison of planning to teach MiC with planning to teach other mathematics textbooks used in the past. The second interview question
was dedicated to planning individual lessons. Probing questions provided attention to (a) considerations of students' performance in the previous lesson, and
(b) whether the teacher solved unit/chapter problems or exercises before teaching, and, if so, the effect this preparation had on teaching the lesson. The third
interview question was designed to collect information on classroom interaction and provided insight into teachers' classroom assessment practice. In
particular, the question addressed the issue of what counts as an acceptable answer. Related probes were (a) how students determine if their answers are
acceptable; and (b) how the teacher determines if a student's answer is acceptable. The third probe elicited information about the ways in which students
contribute to classroom discussions. A fourth probe was reserved for teachers who used MiC. The focus of this probe was differences in student
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participation when using MiC in comparison to student participation when using conventional mathematics curricula in the past. Additional probes for this
question provided attention to differences in the types of conversation generated with each type of curriculum such as student conjectures, answers, and
explanations.
Information on lesson planning, mathematical interaction during instruction, and classroom assessment was gathered through the Teacher Log (see
Appendix B; Shafer, Wagner, & Davis, 1997). Each teacher in Districts 1 and 2 was asked to complete a daily teaching log. Three sections of the log are
pertinent to data collection on instruction: lesson activities, student activities, and classroom assessment. Data from teacher log sheets, which were
completed daily by each study teacher, were used to more fully describe the forms of instruction and the student activities teachers used. One item in the log
was designed to learn about the instructional activities that were used during the class period: warm-up activity, review of previous material, teacher
presentation of material, whole-class discussion, small-group or pair work, independent practice, or another activity specified by the teacher. Teachers
checked the instructional activities used and circled an emphasis code for each one that ranged from 1 (used for 15% or less of the class period) to 4 (used
for more than 75% of the lesson). Another item was designed to learn about the types of activities students engaged in during the class period: listened to
teacher or took notes, investigated problems, discussed answers and solution strategies, participated in whole-class discussion, practiced computation, took a
quiz or test, reflected on or summarized lesson content, began homework, or another activity specified by the teacher. Teachers checked the student
activities and circled an emphasis code for each one from the same scale used for instructional activities. These data were summarized over all the days a
particular study teacher completed a daily log sheet. Information from classroom observations generally supported the information teachers provided in
these two items.
Data from teacher logs were also used to more fully describe teachers' use of classroom assessment. If teachers assessed students informally during the class
period, they completed three sets of questions which addressed (a) what was assessed (students' understanding of particular content or procedure, students'
efforts in working as a group, students attitudes toward mathematics, or another item specified by the teacher); (b) the methods of classroom assessment
(observation, listening during group work, questioning, checklists, checking student work); and (c) description of changes made in instruction, if any, based
on the information gathered.
Each teacher in Districts 1 and 2 was also asked to reflect on his/her teaching and respond to two journal questions at least once a week. Journal entries were
submitted monthly as part of a daily teaching log (see Appendix B). The journal questions focused on emphases given during instruction, modification of
curricular materials, and notable classroom events. The first journal question provided information about the interactive decisions teachers made during
instruction. The second journal question provided additional insight into classroom interaction, especially when the journal entry was related to a lesson that
was observed and teachers' classroom assessment practices. Each journal question was accompanied by a list of suggestions for reflection. The first journal
question focused on parts of the lesson that were emphasized and modifications made in the lesson from its presentation in the unit/chapter taught.
Suggestions for reflection were: particular items or aspects of the lesson emphasized (or deleted) and the reasons for the emphasis (or deletion); additional
activities, exercises, or procedures included and the reasons for adding them; and changes in the order of the lessons as compared to the order presented in
the unit/chapter. The second journal question focused on notable classroom events. Suggestions for reflection were: a lesson or part of a lesson that went
exceptionally well; a surprising event that occurred; content that was particularly difficult for students; an event in which students comprehended content
that was previously difficult for them; emergent student misconceptions; an unusual or unexpected strategy brought out by a student; and a student's
question that caused a modification in the lesson. Teachers had the option of commenting on other instructional issues of importance to them.

74

Information on mathematical interaction during instruction, classroom assessment, and student pursuits was gathered through the Classroom Observation
Instrument (see Appendix C; Davis, Wagner, & Shafer, 1998). Classroom observations were conducted on each study teacher in Districts 1 and 2. Most
teachers in District 1 were observed once a month for a total of nine observations per teacher. One teacher in District 1 accepted an administrative position
in December; consequently, she was observed three times, and the newly assigned teacher was observed five times. Teachers in District 2 were observed a
total of three to seven times each. Fewer observations were conducted in District 2 due to differences in school schedules, procedures for assigning students
to classes, and preparation for district and state standardized testing. Four teachers from one school in District 2 withdrew from participation in the study
during the spring semester; consequently, they were observed only three times. The observers (one each from Districts 1 and 2) were retired teachers with
many years of experience teaching mathematics and were selected with district input. The research staff worked with both observers to establish interrater
reliability. Completed observation reports were sent to the research center monthly.
The observation instrument contained six sections, four of which provided data about instruction: lesson activities, ratings on 12 indices about classroom
events and student pursuits, postobservation interview, and observer comments. Two sections of the observation instrument were particularly useful in
describing the mathematical interaction and student pursuits that transpired during class time. In one section, the observer recorded the flow of the lesson,
which was a list of lesson activities along with the time allotted to each. This information illuminated the relative emphases teachers gave to particular forms
of instruction and student activities. Another section of the observation instrument was collectively composed of 12 indices for various subcategories of
instruction. For each index, the observer circled a rating and provided a statement of support for the given rating. Nine of these indices focused on classroom
events, three of which provided particular attention to classroom assessment and teachers' interactive decisions: the use of student inquiries as a guide for
instructional mathematics investigation or as a guide to shape the mathematical content of the lesson; encouragement for students to reflect on the
reasonableness of their responses; and the use of student statements to build discussion or work toward shared understanding for the class. The remaining
three indices focused on student pursuits. Ratings given by observers were checked by research staff for accuracy and were changed when appropriate. For
example, on a few occasions, when the evidence provided by the observer strongly indicated another rating than the one circled, the rating was changed to
reflect the evidence.
A brief postobservation interview was conducted during which the teacher was asked whether incidents occurred that revealed student misunderstanding or
provided opportunities to facilitate student understanding in any way. If such an incident occurred, the teacher was asked to explain whether and in what
way the lesson was modified. These data provided insights into teachers' interactive decisions and classroom assessment practices. In the final section of the
observation instrument, the observer recorded any additional comments about the lesson. These comments included field notes that the observer deemed
important for the research team or descriptions that more fully portrayed the lesson.
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Indices
An index was created for each of the 19 subcategories of Instruction. The indices used to characterize each subcategory of Instruction were based on levels
of authentic instruction, tasks, and assessment (Newmann, Secada, & Wehlage, 1995); Cognitively Guided Instruction (Fennema, Carpenter, Franke, Levi,
Jacobs, & Empson, 1996); instruction that included teachers' understanding and beliefs about constructivist epistemology (Schifter & Fosnot, 1993); and
utilization of particular instructional innovations (Hall, Loucks, Rutherford, Newlove, 1975, quoted in Schifter & Fosnot, 1993). Several levels for each
index were preliminarily defined by describing each subcategory of instruction and identifying differences between conventional approaches to teaching
learning mathematics and approaches that were aligned with the NCTM Standards (1989, 1991, 1995), authentic instruction (Newmann, Secada, &
Wehlage, 1995), and teaching mathematics for understanding (Carpenter & Lehrer, 1999). Further distinctions in the levels were identified through (a)
review of literature that was specific to each subcategory (see Appendix D for a summary of the relevant literature) and (b) review of the teacher and
observer data based on Strauss’ (1987) system of open, axial, and selective coding, which involved repeated coding of the data for interpretive codes. These
codes included both external codes identified prior to reviewing the data (e.g., demonstration of procedures and strategies) and internal codes that emerged
from the data (e.g., students' inability to solve problems using a presented procedure). Subcategories were further refined, and additional subcategories were
integrated for each index as data for fifth-grade study teachers in one district were reviewed. Indices were further revised during review of data from sixthand seventh-grade teachers and teachers in other districts. As a result, three to six levels were identified for each index in order to capture variation among
teachers at different grade levels and from different districts. Indices included in the observation instrument were refined as a consequence of observing
nonstudy teachers who used MiC or conventional curricula during the year prior to the study. Before these indices were used in study classrooms, district
and school administrators, on-site observers, and curriculum specialists from anticipated research sites used and commented on a draft of the observation
instrument in classrooms currently implementing MiC. As a result, project staff refined descriptions and clarified ratings for the final version of the index
for each subcategory. In order to maintain interrater reliability between the observers in each district and consistency in rating across all three years of the
longitudinal study, these indices were not changed after review of data from study teachers.
The levels in each index are positioned along a continuum from the least appearance of a given characteristic to the most sophisticated implementation of
the subcategory being scaled. For example, levels of lesson presentation and development range from no lesson presentation during instruction to lessons in
which the teacher facilitated students' active participation in learning mathematics with understanding. One level in the some indices were subdivided
further in order to more adequately describe the variation among teachers who demonstrated procedures or strategies to their students. For example,
sublevels in one level of the index for lesson presentation and development categorized situations in which students were unable to complete exercises using
the presented procedure and lessons in which students practiced the presented procedure in a rote fashion. In the remainder of this section, the indices for
each subcategory of Instruction, organized by major category, are described.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge; unit sequence; and pace of instruction. Four levels
were identified for each index in order to capture variation among teachers at different grade levels and from different districts.
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Students' Prior Knowledge. The following index measured the extent to which the teacher thought about and identified students' prior knowledge while
planning to teach a unit:
1.
Little or no consideration of students' prior knowledge. The teacher planned the unit with little or no consideration of the prior knowledge of
students in the current class.
2.
Consideration of student abilities. The teacher planned the unit based on perceptions of students' needs.
(a)
The teacher bases plans on perceptions of students’ mathematics skills and/or reading ability and vocabulary.
(b)
The teacher bases plans on perceptions of students’ needs related to the development of concepts.
3.
Informal or formal assessment of students' understanding. The teacher planned the unit on the basis of information gathered through informal or
formal assessment. The teacher might have, for example, planned remedial skill-based activities to address weaknesses or planned extension
activities for students ready for such challenges.
4.
Conceptually-based activities planned. The teacher planned unit activities that were designed to bridge the gap between students' prior knowledge
and prerequisite skills for the unit or to familiarize students with the contexts presented in the unit.
Unit Sequence. The following index measured the extent to which the teacher might consider the sequence of instructional units:
1.
Little or no variance from the text sequence. The teacher followed the unit sequence recommended in teacher support materials.
2.
Consideration of external factors. The teacher based decisions about unit sequence, for example, on the content and dates of district or state
standardized testing or on various calendar events.
3.
Consideration of content and student interests. The teacher sequenced units based on one or more of the following: variety of mathematical content;
integration of mathematics with other subjects; linkages across units of the same content strand; and students' interests.
4.
Consideration of the development of mathematics concepts. The teacher sequenced units to support the development of mathematics concepts.
Pace of Instruction. The following index measured the extent to which the teacher might consider the pace for instruction when planning to teach a unit:
1.
Little or no consideration of pacing.
(a)
The teacher followed the recommendations for pacing in teacher support materials.
(b)
The teacher did not plan unit pacing because the curriculum was unfamiliar.
2.
Adjustment anticipated. The teacher considered the recommendations for pacing in teacher support materials, but planned to adjust the pace as the
unit develops or as a result of collaboration with other teachers.
3.
Consideration of the needs of current students. The teacher considered the learning styles and reasoning skills of current students when planning the
pace of instruction.
4.
Supplemental activities anticipated. The teacher planned substantive supplemental activities for students who complete the lesson in advance of
most students in the class.
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Lesson Planning
Four subcategories characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the lesson; forms of
instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving, and reflection on the
content of the lesson. Four levels were identified for each index in order to capture variation among teachers at different grade levels and from different
districts.
Students’ Performance in the Previous Lesson. The following index measured the extent to which a particular teacher might consider students’ performance
on the previous lesson when planning to teach the subsequent lesson:
1.
Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might have noted students’ performance, but
the lesson was planned in the same way as the previous lesson.
2.
Changes in the next day’s plans because of students’ performance. The teacher might have, for example, extended the previous lesson to complete a
task, disregarded time constraints, or added a review.
3.
Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might have used the information gathered to
allow a more in-depth exploration of the mathematical content or to introduce another approach to encourage students’ understanding.
4.
Changes focused on encouraging thinking at higher levels. The teacher might have, for example, varied problem structure/setting to encourage
thinking at higher levels or to emphasize connections with related concepts.
Purpose of the Lesson. This index measured the extent to which particular teachers thought about and identified the purpose of the lesson prior to
instruction:
1.
Little or no planning to teach the specific lesson. When such planning does occur, the purpose was to identify unit/chapter pages to be taught over a
period of days and to copy worksheets or quizzes for students. The aim of instruction was to cover lessons in the textbook or curriculum; thus, no
additional planning was deemed necessary.
2.
Overall curriculum plan in mind.
(a)
The teacher selected lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The
selected materials might have included an additional focus on problem solving, applications of mathematics, or practice.
(b)
The teacher planned lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the
lesson, the presentation of the mathematics in the materials, and the context in which the lesson was couched (if any).
3.
Planning beyond familiarity with the content, presentation, and context. The teacher made decisions for student learning (e.g., potential student
questions, possible misunderstandings, anticipation of various solution strategies, accommodation of various ability levels, or conceptual
development within a unit).
4.
Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might have,
for example, planned questions that engage students in interpreting a solution in terms of the problem context, exploring connections among
equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
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Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson. The following index measured the extent to which a particular
teacher might plan the various forms of instruction that promote classroom discourse for a lesson:
1.
Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention was focused, for example, on factual information or
presentation of algorithms and procedures.
2.
Whole-class discussion and small-group or pair work anticipated. The teacher might have, for example, planned for such work/discussion, but
continued to focus primarily on completing tasks rather than on facilitating or encouraging substantive conversation of mathematics concepts. (The
significance of classroom discourse was not considered in the lesson plan.)
3.
Students’ participation and collaboration planned for during instruction. The teacher encouraged such participation, but it was not the primary
focus of the lesson plan.
4.
Forms of instruction that promote substantive conversation planned. The teacher might have, for example, planned classroom activities that
encouraged students to contribute to discussion, evaluate other's ideas, interpret their own ideas in terms of comments from others, and build
substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson. The following index measured the extent to
which a particular teacher might have included various student activities that promoted discussion, problem solving, and reflection in lesson plans:
1.
Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis was placed on practicing routine
calculations, and little discussion among students was anticipated.
2.
Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included
in the lesson plan. The teacher might have planned problem investigation or class discussion, but the significance of these activities was not
considered in the lesson plan.
3.
Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that
encouraged students to reflect on or summarize lessons, however, were not included in the lesson plan.
4.
Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher viewed reflection on or
summarization of the lesson as an important element in instruction.
Mathematical Inquiry during Instruction
Because the data collection in Districts 1 and 2 included classroom observations and teacher logs, the remaining 12 indices were completed for only the
study teachers in these districts. Six subcategories characterized the mathematical interaction during instruction: lesson presentation and development;
nature of mathematical inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple
strategies; and lesson reflection, summary, or closure.
Lesson presentation and development. For lesson presentation and development, six levels were defined. Data from classroom observations and teacher
journal entries provided multiple sources for which lesson presentation and development could be examined for each teacher. Two members of the research
staff independently rated each piece of evidence according to the levels in the index. Discrepancies in ratings, if any, were resolved in discussions between
the two researchers. An overall rating was then assigned for each teacher. Although variability did occur in the multiple pieces of evidence for each teacher
over the course of the school year, each teacher maintained basic elements of pedagogy that permitted the characterization of lesson presentation and
development at one particular level. (See Shafer (2000b) for a detailed description of this index.)
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This index measured the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1.
No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve
problems by themselves but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted
individuals or small groups on a one-to-one basis.
2.
Emphasis on review. The lesson was not well developed; consequently, students began independent or small-group work with little direction. The
teacher might have assisted individuals or small groups on a one-to-one basis during independent or small-group work.
(a)
A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.
(b)
Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3.
Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the
method.
(a)
Students were unable to solve problems using the presented procedure or strategy.
(b)
Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote
fashion.
4.
Attempt made to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical
content. Although students were allowed to find their own solution strategies, they generally used a procedure or strategy presented by the teacher.
5.
Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the
mathematical content, and the mathematical work was shared by students and teacher.
6.
Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students
to explore the mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared during
discussions orchestrated by the teacher.
The Nature of Inquiry. The index for the nature of inquiry is a composite of four indices that were included in the observation instrument: the development
of conceptual understanding, the nature of students’ mathematical conjectures, connections among mathematical ideas, and connections between
mathematics and students’ life experiences. Three levels were identified for connections between mathematics and students’ life experiences; four levels
were identified for the other indices. The sum of the ratings given by the observers on these four indices for all observations of each study teacher was
calculated. Cluster analysis permitted the classification of teachers. As a result, four levels were identified to capture the variation among teachers at
different grade levels and in different districts.
This index characterizes the nature of mathematical inquiry during instruction:
1.
Limited to lower order thinking. Inquiry during the lesson was limited to lower order thinking; lessons did not promote conceptual understanding;
and connections among mathematical ideas and connections between mathematics and students' lives were not discussed.
2.
Limited attention to conceptual understanding. Inquiry during class included limited attention to conceptual understanding; student conjectures
consisted of making connections between a new problem and previous problems; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
3.
Emphasis on conceptual understanding. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures
were characterized by investigating the veracity of particular statements; and connections among mathematical ideas were explained.

80
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Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge. The mathematical content was explored in
enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students were
encouraged to make generalizations; and connections between mathematics and students' lives were discussed.

Teachers’ interactive decisions. The index for teachers’ interactive decisions is a composite of three indices, which included explanation-oriented decisions,
task-oriented decisions, and shifts in pedagogical approach. The categories in the three indices are similar to the other indices in that they are positioned
along a continuum from the least appearance of a given characteristic to the most sophisticated implementation of the subcategory being scaled. For
example, categories of shifts in pedagogical approach range from no change during instruction when warranted to lessons in which the teacher modified a
lesson based on a student’s statement or inquiry. Two members of the research staff independently rated each piece of evidence according to the levels in
each index. Discrepancies in ratings, if any, were resolved in discussions between the two researchers. The indices for teachers’ interactive decisions,
however, differ from the others in a significant way. In order to describe variation in the data, the categories in each index for interactive decisions were
further classified into decisions that were (a) least aligned with teaching for understanding, (b) reflective of standard pedagogy, or (c) most aligned with
teaching for understanding. Patterns of variation among the teachers became more apparent with this additional categorization of teachers’ interactive
decisions. A profile of each teacher’s interactive decisions was constructed. In the initial phase of this process, the percent of coded items in each category
was calculated. Explanation-oriented decisions, task-oriented decisions, and shifts in pedagogical approaches were set in juxtaposition along a continuum
from least aligned with teaching for understanding to most aligned with teaching for understanding in order to look for patterns among the teachers. The
percent of coded items in the three subcategories (decisions least aligned with teaching for understanding, reflective of good standard pedagogy, and most
aligned with teaching for understanding) were calculated. The profiles formed the basis of the composite index for teachers’ interactive decisions. Five
levels of interactive decisions were identified in this process. (See Shafer (2000a) for a detailed description of this index.)
This index measured the extent to which a teacher's interactive decisions were aligned with teaching mathematics for understanding:
1.
Least aligned with teaching for understanding. Teachers’ interactive decisions were least likely to support students’ learning mathematics with
understanding. At least 60% of the coded items represented decisions least aligned with teaching mathematics for understanding.
2.
More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding. More interactive
decisions were classified as reflective of good standard pedagogy and were more aligned with teaching for understanding than at Level 1, although
40–55% of the decisions were still coded as least aligned with teaching for understanding.
3.
Stronger emphasis on standard pedagogy. Teachers’ interactive decisions in general were more reflective of good standard pedagogy and more
supportive of teaching for understanding than at Level 2, and decisions least aligned with teaching for understanding were less pronounced (around
30% of the coded interactive decisions).
4.
More emphasis on standard pedagogy and teaching for understanding. Teachers’ interactive decisions were characterized by greater attention to
standard pedagogy and teaching for understanding than at Level 3, and decisions least aligned with teaching for understanding were less likely to
occur (generally around 20% of the coded decisions).
5.
Most aligned with teaching for understanding. Teachers’ interactive decisions were predominantly aligned with teaching for understanding and
were least likely to be coded as least aligned with teaching for understanding (around 10%).
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The Nature of Students’ Explanations. The index for the nature of students’ explanations was included in the classroom observation instrument. (See Shafer
(2000b) for a detailed description of this index.) The index for the nature of student explanation is intended to measure the extent to which students elaborate
on their solutions orally or in written form by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than
simply stating answers.
1.
Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2.
Focus on procedures. Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3.
Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining
the reasoning used, or supporting the results.
Elicitation of Multiple Strategies. The index for the elicitation of multiple strategies was included in the classroom observation instrument. This index
measured the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1.
Strategies not elicited. Multiple strategies were not elicited from students.
2.
Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3.
Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4.
Strategies as a substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element
of classroom instruction.
Lesson Reflection or Summary. Data gathered through the teacher log regarding student activities that provided opportunities for students to reflect on or
summarize the mathematics in a lesson or series of lessons were used to support data gathered from observer comments on the observation reports. Two
members of the research staff independently rated each piece of evidence according to the levels in the index. Discrepancies in ratings, if any, were resolved
in discussions between the two researchers. An overall rating was then assigned for each teacher. Although variability did occur in the multiple pieces of
evidence for each teacher over the course of the school year, each teacher maintained basic elements of pedagogy that permitted the characterization of
lesson reflection or summary at one particular level. This index measured the extent to which the teacher included reflection on or summary of lesson
concepts:
1.
Limited opportunities. Few opportunities, if any, were provided for students to reflect on the mathematics in a lesson or in a series of lessons or for
students to summarize what they had learned in a lesson. The lesson or series of lessons concluded at the end of the class period without discussion
of the primary mathematics content or connections among mathematical ideas.
2.
Some opportunities. Some opportunities were provided each week for students to reflect on the mathematics in a lesson or in a series of lessons or
for students to summarize what they had learned in a lesson. These opportunities may have included completion of reflection questions in section
summaries.
3.
Frequent opportunities. Students were frequently provided with opportunities to reflect on the mathematics in a lesson or in a series of lessons or for
students to summarize what they had learned in a lesson. These opportunities included teacher-designed writing prompts or questions posed during
whole-class discussions.
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Classroom Assessment Practice
Three subcategories characterized classroom assessment practice: evidence sought; purpose and coherence of feedback; and content of feedback. Two
members of the research staff independently rated each piece of evidence according to the levels in each index. Discrepancies in ratings, if any, were
resolved in discussions between the two researchers.
Evidence Sought. This index measured the evidence teacher regarded as indicative of student achievement and understanding:
1.
Limited evidence. Evidence of student learning was limited to correct answers. Lessons were often tightly scripted and student responses were not
recognized as a necessary part of instruction.
2.
Procedural competence. Evidence of student learning included procedural competence. Greater attention was given to student homework and
classwork for instructional decision-making.
3.
Undeveloped process orientation. Evidence of student learning included student explanations in addition to procedural competence and answers.
However, student explanations were often void of mathematical substance and often promoted without purpose (i.e., to generate some form of
communication rather than assess student understanding). Teachers at this level valued student explanations but might have had difficulty eliciting
student responses and orchestrating substantive whole class discussions.
4.
Conservative process orientation. Teachers at this level value were somewhat effective at eliciting student responses and orchestrating substantive
whole class discussions. However, the overriding focus of classroom practice was directed toward demonstration of student learning through correct
answers and procedures. The teacher might have required students to justify solutions with explanations, but often forced their own strategy and
restricted the responses that were shared. Student misconceptions were rarely utilized as opportunities for instruction.
5.
Principled process orientation. Teacher viewed student explanations as evidence of student learning. While the teacher sought both process and
product as evidence, s/he sought demonstration of student learning through verbal or written communication of process. Answers, solutions, and
procedures were recognized as inadequate forms of demonstrating understanding. Instruction wais used as an opportunity to gather evidence of
student learning. Teachers at this level regularly elicited student (mis)conceptions to guide instruction.
Feedback Coherence and Purpose. This index measured the method and goal orientation of feedback that the teacher makes available to students.
1.
No feedback. Teacher did not provide feedback or guidance to students. Classroom practices were not responsive to student needs or
misconceptions.
2.
Teacher-directed feedback. Feedback was indirectly responsive to student needs through teacher-directed practices that involved “more of the
same,” such as additional instruction and practice sets. Ineffective attempts to promote student-to-student interaction often resulted in reteaching or
additional practice. Feedback might have also occurred as individualized responses to specific student questions and procedural errors where the
teacher moved from desk to desk responding to student requests for assistance during seatwork. Feedback provided by other students was minimal
or non-existent.
3.
Emerging shared responsibility. Students received feedback from peers through student–student discussions in pairs or groups and through sharing
examples of their responses to assigned work. However, student–student interactions rarely went beyond sharing answers or procedures and were
not orchestrated to promote sense making. Students’ role or purpose in sharing their work with others might have been unclear.
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4.

5.

Purposeful shared responsibility. Student interactions were used to promote sense making of tasks, student responses to tasks, and mathematical
conventions. Feedback was ongoing and offered in multiple ways, through verbal and written modes, from teacher and students, through sharing
work in progress and examples of refined responses.
Toward student self-assessment. In addition to the practices described at Level 4, the process and criteria used by the teacher to evaluate
mathematical work is revealed to students, and they are invited to assess their own and other students’ work. The teacher provides opportunities for
students to participate in the creation or modification of performance standards, reflect upon and judge their own work, and revise more complex
assignments that require elaborated communication such as projects, reports, and written explanations.

Content of Feedback. This index measured the degree of substantive feedback provided to students, from teachers, students, and available resources:
1.
Feedback withheld and/or misleading. Teacher feedback and guidance was not coherent or logical. Feedback was consistently misleading and
lacked mathematical substance. Teacher did not attend to student misconceptions and often promoted or sustains student misconceptions.
2.
Answer-only feedback. Feedback was limited to checking correct-incorrect answers. Feedback seldom addressed student misconceptions. Feedback
might have been limited to praise, criticism or student work habits.
3.
Low-level, closed feedback. In addition to checking answers, feedback was directed towards skills and procedures. However, feedback rarely
addressed the meaning of procedures or related mathematical concepts. Feedback was often directed toward the format of the answer (such as
simplifying fractions) rather than clarifying explanations or developing student understanding.
4.
Mixed, superficial feedback. An emerging blend of feedback addressed skills, procedures, and concepts. Feedback was directed toward mathematics
although, at times, feedback might have favored problem context over mathematical content. Feedback and guidance given in response to student
work was clear and mathematically sound.
5.
Concept-directed feedback. Feedback was directed towards conceptual understanding. Student misconceptions were addressed through probing
questions, counterexamples or alternative representations. Interactive verbal discourse was characterized by substantive discussions of mathematics.
Feedback related to procedures and skills was used to prompt students to consider sense making over recall. The process and criteria used by the
teacher to evaluate mathematical work was revealed to students, and they were invited to assess their own and other students’ work. The teacher
provided opportunities for students to participate in the creation or modification of performance standards, reflect upon and judge their own work,
and revise more complex assignments that require elaborated communication such as projects, reports, and written explanations.
Student Pursuits
Three subcategories characterized students’ pursuits during instruction: nature of student–student conversation; collaborative working relationships among
students; and level of student engagement. The indices for these subcategories were included in the classroom observation instrument. (See Shafer (2000b)
for a detailed description of the index for the nature of student–student conversation.)
Nature of Student–Student Conversation. The index for student–student conversation measured the extent to which student exchanges with peers reflected
substantive conversation of mathematical ideas:
1.
Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2.
Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3.
Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for
clarification of a procedure demonstrated by the teacher.
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Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to
others’ ideas in order to understand those ideas, build conversation around them, or extend them to a new level.

Student Collaborative Working Relationships. This index measured the extent to which students collaborated with one another during the lesson:
N/A. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period
involved in independent work.
1.
No collaboration among students. None of the students worked together in small-group or large-group settings. If students worked in small groups,
then one student typically gave answers to other members of the group without explanation for the use of certain procedures.
2.
Limited exchange of ideas. Few students shared ideas or discussed how a problem should be solved in small-groups or large-group settings.
Although students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on
different problems at different paces.
3.
Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members
of the group to solve problems. Contributions to solving problems were not made equally by all students.
4.
Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were
caught up and understood the problems before moving on to the next problem.
Student Engagement during the Lesson. This index measured the extent to which students remained on task during the lesson:
1.
Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or serious disruptions.
2.
Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out assigned activities. For substantial portions of
time, many students were either clearly off task or nominally on task. They did not seem to put forth much effort.
3.
Sporadic or episodic engagement. Most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly
enthusiastic, or dependent on frequent prodding from the teacher.
4.
Widespread engagement. Most students were on task pursuing the substance of the lesson most of the time. Most students seemed to take the work
seriously and put forth much effort.
The Composite Index Instruction
Although teachers in all four research sites completed interviews, in Districts 1 and 2 classroom observations were conducted and teachers completed
teaching logs and journal entries. The composite index for instruction, therefore, was created only for teachers in Districts 1 and 2 for whom there was a
complete set of ratings on all 19 indices. Thirty-four teachers were involved in the analysis for the first year of data collection. One teacher was not included
in the analysis because she did not teach a full semester during the study.
The composite index Instruction was created in a multiple-step process. Because each index contained from three to six levels, the indices were weighted so
they would have equal emphasis. The weighted sum is referred to as the Instruction Total.7 Using SAS (SAS Institute, 2000), a correlation matrix was
created to examine the strength of the correlations between the subcategories and the Instruction Total (see Table E5).
7 The sum of the weighted results was taken as a measure of the quality of instruction. Torgerson (1958) pointed out that, although the sum of the results of
individual indices is ordinarily calculated for interval or ratio scales, inherent in all scales is the presumption that distance has meaning. Therefore,
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Table E5.
Correlation between the Instruction Total and the Subcategories of Instruction
Subcategory
SPK
US
PI
SPPL
PL
FIFD
SAPD
LPD
NI
ID
SE
MS
LCS
ES
FCP
FC
SC
SWR
OSE
Instr. Total

SPK

Unit Planning
US
PI

0.092
0.321**
0.164
0.136
0.038
0.016
-0.023
-0.026
-0.033
-0.008
-0.088
-0.032
0.005
-0.036
-0.136
0.015
0.073
-0.049
0.089

0.017
0.295**
-0.026
-0.077
-0.181
0.104
-0.116
-0.015
-0.072
-0.060
0.000
0.000
0.055
0.030
-0.002
0.008
0.015
0.081

0.051
0.147
0.229*
0.134
0.176
0.208
0.285**
0.141
0.048
0.084
0.015
0.108
0.142
0.101
0.063
0.082
0.272*

SPPL

Lesson Planning
PL
FIPD

0.409***
0.177 0.326**
0.118
0.474*** 0.640***
0.157 0.312** 0.537***
0.217* 0.506*** 0.665***
0.099
0.309** 0.568***
0.175
0.260* 0.497***
0.025
0.227* 0.523***
0.172
0.291** 0.476***
0.152
0.257* 0.408***
0.079
0.266* 0.442***
0.159
0.228* 0.398***
0.189
0.375** 0.493***
0.109
0.336** 0.437***
0.220
0.272* 0.322**
0.309** 0.501** 0.697***

SAPD

LPD

0.546***
0.549*** 0.647***
0.527*** 0.676***
0.468*** 0.559***
0.426*** 0.552***
0.534*** 0.556***
0.457*** 0.650***
0.423*** 0.570***
0.401*** 0.624***
0.425*** 0.436***
0.422*** 0.369***
0.336** 0.525***
0.665*** 0.801***

NI

Mathematical Interaction
ID
SE
MS

0.702***
0.692***
0.635***
0.476***
0.573***
0.520***
0.547***
0.624***
0.532***
0.562***
0.833***

0.660***
0.619***
0.495***
0.602***
0.532***
0.613***
0.532***
0.487***
0.512***
0.803***

0.788***
0.445***
0.635***
0.561***
0.551***
0.506***
0.521***
0.623***
0.781***

0.471***
0.599***
0.523***
0.469***
0.475***
0.480***
0.572***
0.721***

LCS

0.537***
0.480***
0.464***
0.409***
0.385***
0.364***
0.654***

Classroom Assessment
ES
FCP
FC

0.791***
0.695***
0.483***
0.450***
0.548***
0.787***

0.753***
0.503***
0.486***
0.489***
0.748***

SC

Student Pursuits
SWR
OSE

0.578***
0.492*** 0.845***
0.518*** 0.592*** 0.593***
0.751*** 0.723*** 0.667*** 0.688***

*p<.05
**p<.01
***p<.001
Key
SPK--Consideration of Students’ Prior Knowledge
US--Unit Sequence
PI--Pace of Instruction
SPPL--Students’ Performance in the Previous Lesson
PL--Purpose of the Lesson
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions

SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies
LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction
Instr. Total--Instruction Total

measurement on an ordinal scale is done either explicitly or implicitly as if it were an interval scale whose characteristics of order and distance stemmed
from a priori grounds (p. 24). Thus, the weighted sum was taken as a measure of the quality of instruction.
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Five subcategories were not well correlated with the Instruction Total and other subcategories: consideration of students’ prior knowledge; unit sequence;
pace of instruction; students’ performance in the previous lesson; and the purpose of the lesson. To verify these results, a principle component factor
analysis was completed using SAS. Factors 1 and 2 accounted for a significant amount of the variance among the subcategories. Fourteen subcategories
were included in Factors 1 and 2 (see Table 6). The five subcategories that had weak correlations to the Instruction Total were not influential in Factors 1
and 2 and were important only in the composition of other factors. Consequently, these subcategories were excluded from the analysis. The Instruction Total
for each teacher was then recalculated.
Table E6.
Contribution of Subcategories to Principle Component Factors
Subcategory Factor 1 Factor 2 Factor 3
SPK
US
PI
SPPL
PL
FIFD
SAPD
LPD
NI
ID
SE
MS
LCS
ES
FCP
FC
SC
SWR
OSE

-18
4
21
5
19
60*
59*
83*
65*
76*
68*
68*
68*
79*
75*
74*
36
29
46*

11
-5
-5
9
21
15
9
10
39
28
45*
39
6
30
332
35
80*
85*
65*

16
7
-4
75*
78*
33
44*
17
33
8
5
-2
29
4
-1
0
22
15
8

Factor 4

Factor 5

72*
18
85*
0
11
23
9
7
12
19
5
-3
-4
-10
-4
-8
6
8
-5

9
83*
7
46*
-12
-32
-41*
6
-23
-11
-10
-17
-5
12
15
17
-6
-8
9

Key
SPK--Consideration of Students’ Prior Knowledge
US--Unit Sequence
PI--Pace of Instruction
SPPL--Students’ Performance in the Previous Lesson
PL--Purpose of the Lesson
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies
LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction

* Values were multiplied by 100 and rounded to nearest integer; values
greater than 0.4 were flagged with *, indicating an important contribution
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Using the revised Instruction Total for each teacher, cluster analysis was conducted, which permitted the classification of teachers into six groups. For each
group of teachers, common characteristics from the subcategories of instruction were sought and identified. Descriptions of each group of teachers were
then created by using the qualitative evidence that supported the rating for each subcategory of instruction. By using these levels, the research team was able
to capture variation among study teachers at different grade levels, in different treatments, in different districts, and in different years of data collection.
Similar to the index for each subcategory, the underlying single dimension of the composite index Instruction was teaching mathematics for understanding.
The levels of the composite index Instruction were on a continuum from least to most reflective of teaching mathematics for understanding. The six levels
are summarized in Table 7.
Level 6: Most reflective of teaching for understanding
Level 5: Reflective of teaching for understanding
Level 4: Attempted to teach mathematics for understanding
Level 3: Limited attention to conceptual understanding
Level 2: Focus on procedures
Level 1: Underdeveloped lessons.
Level 6: Most Reflective of Teaching Mathematics for Understanding
Lessons emphasized conceptual understanding, and students actively participated in lessons with the support of their teachers. Lesson presentations set the
stage for students to explore the mathematical content of the lessons on their own. Student solutions and generalizations were later presented and compared
during discussions orchestrated by the teacher. Mathematical content was explored in enough detail for students to think about relationships among
mathematical ideas or linking procedural and conceptual knowledge. Students were encouraged to make generalizations about mathematical ideas, and
connections between mathematics and students’ life experiences were discussed. Students’ explanations varied in attention to mathematical reasoning.
During some lessons, students explained the processes used in finding solutions; during other lessons, explanations focused on procedures used to determine
answers. Interactive decisions were predominantly aligned with teaching for understanding. Teachers frequently asked students to articulate their thinking,
discuss mathematical reasoning, and talk about the reasonableness of solutions. Teachers shifted students’ attention from small-group work to whole-class
discussion, introduced or encouraged students to introduce alternative strategies, or modified a lesson in response to a student’s statement or inquiry.
Teachers’ classroom assessment practices were characterized by attention to mathematical processes such as justifying approaches to problems, explanations
of reasoning, and supporting conclusions. Teachers used students’ misconceptions to guide instruction through the use of probing questions,
counterexamples, and alternative representations. Feedback promoted making sense of mathematical tasks, students’ solutions, and mathematical
conventions. Criteria for judging student work were openly discussed, and students were given opportunities to create or modify performance standards.
Students assessed their own work and the work of others and revised assignments that required elaborate communication, such as projects and reports.
Conversation among students frequently was characterized by students discussing procedures or asking each other for clarification of a procedure presented
in class. Occasionally, conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’
ideas in order to understand those ideas, build conversation around them, or extend the ideas to a new level. During collaborative group work, students
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exchanged ideas or provided assistance to their classmates, but all students did not make equal contributions to problem solving. Most students were on task,
seriously pursuing the substance of the lesson.
Level 5: Reflective of Teaching Mathematics for Understanding
Lessons emphasized conceptual understanding of the mathematical content, and students and their teachers actively participated in lessons. Student
conjectures were characterized by investigating the veracity of particular statements. Teachers and students discussed connections among mathematical
ideas, or teachers clearly explained such connections. Students’ explanations were focused on procedures used to determine answers rather than on
elaboration of reasoning or solution strategies. Teachers’ interactive decisions were characterized by less attention to teaching for understanding than at
Level 6. Teachers emphasized understanding of mathematical vocabulary or correct use of mathematical tools such as fraction bars and focused students’
attention on pertinent elements of tasks. Their questioning techniques focused on articulation of student thinking, understanding mathematics, or
reasonableness of solutions. They added a different context, a review lesson, or explanations that promoted connections among mathematical ideas or
between mathematics and students’ lives. Teachers were more likely to modify a lesson based on a student’s statement or inquiry than at Level 4.
Teachers’ classroom assessment practices were characterized by accepting students’ explanations as evidence of their learning. Some teachers orchestrated
discussions around students’ solutions to learn about their procedural competence. Other teachers sought evidence of student learning through students'
verbal or written communication of mathematical processes. These teachers used students’ misconceptions to guide instruction through the use of probing
questions, counterexamples, and alternative representations. Feedback was an ongoing, purposeful, and shared responsibility of both teachers and students.
Feedback promoted making sense of mathematical tasks, students’ solutions, and mathematical conventions.
Student–student conversation occurred on a limited basis and usually consisted of sharing answers. Occasionally, students discussed procedures or asked
each other for clarification of procedures demonstrated by their teachers. Although seated in groups, students generally worked at different paces on the
assigned work. Most students were on task, seriously pursuing the substance of the lesson.
Level 4: Attempt to Teach Mathematics for Understanding
Teachers attempted to teach for conceptual understanding, but the primary focus of lessons was on building students’ procedural understanding. On some
occasions, students were asked if different strategies were used in solving particular problems, but this was not a primary goal of instruction. Although
students were allowed to find their own solution strategies, they generally used a procedure or strategy presented by the teacher. Student conjectures
involved making connections between a new problem and problems previously seen or investigating the veracity of particular statements. During some
lessons, connections among mathematical ideas and between mathematics and students' lives were apparent, but they were not explained by the teacher or
discussed by the students. Students’ explanations were focused on procedures used to determine answers rather than on elaboration of reasoning or solution
strategies. Interactive decisions were characterized by greater attention to standard pedagogy and teaching for understanding than at Level 3. Teachers
emphasized understanding of mathematical vocabulary or correct use of mathematical tools, included additional exercises based on student interest or need
for practice, or focused students’ attention on pertinent elements of tasks. They added minilessons on algorithms or procedures, a different context, or a
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review lesson. Teachers also asked students about the reasonableness of their solutions. At times, interactive decisions involved the introduction of
alternative strategies by teachers or students.
Teachers’ classroom assessment practices were characterized by gathering evidence from student explanations as evidence of their skills and procedures.
Teachers elicited students’ solution strategies and orchestrated whole-class discussions around them, but the primary goal of their assessment practice
remained demonstration of procedural competence. Student misconceptions were rarely used as opportunities for instruction. Feedback students received
from other students rarely went beyond sharing answers and procedures. Teachers' feedback included attention to mathematical concepts or the contexts in
which problems were situated.
Student–student conversation occurred on a limited basis and usually consisted of sharing answers. Although seated in groups, students worked at different
paces on the assigned work. Most students were engaged in the lesson, but their engagement was inconsistent, mildly enthusiastic, or dependent on
encouragement from their teachers. Teachers’ planning for teaching instructional units or chapters was consistent with Level 5.
Level 3: Limited Attention to Conceptual Understanding
Inquiry during class provided limited attention to conceptual understanding of the mathematical content. The main focus of lessons was on building
students’ procedural understanding. Student conjectures involved making connections between a new problem and problems previously seen or
investigating the veracity of particular statements. During some lessons, connections among mathematical ideas and between mathematics and students'
lives were apparent, but they were not explained by the teacher or discussed by the students. Students’ explanations were focused on procedures used to
determine answers rather than on elaboration of reasoning or solution strategies. Interactive decisions were more reflective of good standard pedagogy than
at Level 2. Teachers emphasized understanding of mathematical vocabulary and at times used questioning techniques that focused on articulation of
thinking, understanding of mathematics, or the reasonableness of solutions. Occasionally, interactive decisions involved shifting students’ attention from
small-group work to whole-class discussion. Teachers at times added a different context or a review lesson, or modified a lesson based on a student’s
statement or inquiry.
Teachers’ classroom assessment practices were characterized by gathering evidence from homework and classwork to substantiate students’ procedural
competence. Occasionally, teachers included student explanations as evidence of their skills and procedures, but explanations were generally elicited to
generate communication in class rather than as an avenue for assessment of student understanding or as a basis for substantive mathematical conversation.
Teacher-directed feedback was indirectly responsive to student needs in that it involved additional whole-class instruction using the same presentation
method or the assignment of additional exercises of the same type. For some teachers, feedback was directed toward correct procedures and the format of
the answers such as simplifying fractions. The feedback of other teachers, however, included attention to mathematical concepts or the contexts in which
problems were situated. Their feedback was mathematically sound and clear to students.
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Level 2: Focus on Procedures
The focus of lessons was on particular procedures or strategies, and students were expected to use the methods presented by their teachers. One of two
situations prevailed: Students were unable to solve problems using the presented procedure or strategy, or students practiced the presented procedure or
strategy in a rote fashion. Teachers and students did not discuss connections between the content of particular lessons and other mathematical content, nor
did they explore connections between mathematics and students’ life experiences. Teachers’ interactive decisions were predominantly less aligned with
teaching for understanding. Limited changes were made in instruction even when teachers or students experienced confusion or misunderstanding.
Teachers’ classroom assessment practices were characterized as gathering evidence from homework and classwork to determine students’ procedural
competence. Teacher-directed feedback was indirectly responsive to student needs and was directed toward correct procedures and the format of the
answers. Student–student conversation, students’ working relationships, students’ engagement in lessons, and teachers’ planning for teaching instructional
units or chapters were generally consistent with Level 3.
Level 1: Underdeveloped Lessons
Mathematics was presented in ways that gave students only a surface treatment of the content. Inquiry during class was limited to lower order thinking, and
lessons did not promote conceptual understanding. Some teachers devoted a major portion of the class period to review of a previous lesson or homework.
The subsequent lesson presentation was not well developed; consequently, students began independent work or small-group work with little direction.
Teachers assisted individuals or groups of students on a one-to-one basis during independent work or small-group work. Teachers presented particular
procedures or strategies, and students were expected to use those methods. One of two situations prevailed: Students were unable to solve problems using
the presented procedure or strategy, or students practiced the presented procedure or strategy in a rote fashion. Teachers and students did not discuss
connections between the content of particular lessons and other mathematical content, nor did they explore connections between mathematics and students’
life experiences. Teachers’ interactive decisions were least likely to support students’ learning mathematics with understanding. Teachers’ questions focused
on following particular step-by-step procedures, and their own explanations were preferred over student explanations. No changes were made during
instruction to address student questions, difficulties, or unexpected strategies.
Teachers’ classroom assessment practices were characterized by gathering evidence from homework and classwork to determine students’ procedural
competence. Teacher-directed feedback was indirectly responsive to student needs. Individualized feedback occurred as teachers responded to questions
from specific students during independent seatwork. Feedback provided by students was minimal or nonexistent. For some teachers, feedback was not
attentive to student misconceptions, was misleading, or lacked mathematical substance. For other teachers, feedback was directed toward correct procedures
and the format of answers rather than to the development of mathematical understanding.
Conversation among students was not encouraged. When students did talk with one another, the conversation was social in nature. Most students were
engaged in the lesson, but their engagement was inconsistent, mildly enthusiastic, or dependent on encouragement from their teachers. Planning for teaching
instructional units or chapters was consistent with Levels 2 and 3.
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Appendix F
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Grade 5
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GRADE 5
The composite variable Instruction includes five major categories: unit planning, lesson planning, mathematical interaction during instruction, classroom
assessment practice, and student pursuits during instruction. These categories were further subdivided into 19 subcategories, and an index was created for each.
In this appendix, the ratings for each teacher in Districts 1 and 2 on each of the 19 indices and the composite index for instruction, grouped by major categories,
are described and illustrated with evidence from classroom observations, teacher interviews, teaching logs, and teacher journal entries. The ratings assigned to
each teacher in Districts 3 and 4 on each of the indices related to unit lesson planning are described and illustrated with evidence from teacher interviews. In the
modified research design, data from classroom observations and teaching logs were not gathered from teachers in Districts 3 and 4. As a result, ratings were not
assigned for the remaining indices, and the composite variable instruction was not calculated for these teachers.
District 1
In District 1, eight Grade 5 teachers participated in the study. Six teachers used MiC, and two teachers used the conventional curricula already in place in their
schools.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Greene felt that planning to teach MiC units took more time and effort than planning to teach from a conventional textbook. Because MiC was a new and
different program for her, Greene thought about the questions the students might ask; prerequisites students needed; supplementary materials that might be
needed; warm-up activities related to the units; appropriate homework assignments; pitfalls that might appear; and strategies to address possible pitfalls. Greene
planned to informally assess students’ understanding of key concepts before beginning each unit. She followed the MiC suggested sequence of units. When she
planned to teach an MiC unit, Greene carefully read through the unit to identify the concepts to be introduced and worked any problems that initially were
unclear to her. Greene considered the pacing guidelines suggested in the teacher guides when planning for the unit, but as she taught adjusted the pacing
according to students’ learning. She planned to give a traditional diagnostic test to help her assess how well her students were meeting the district’s guidelines.
She felt MiC was very well aligned with the state standards for mathematics. Greene planned alone but talked about implementation of MiC with other fifthgrade teachers in the district (Greene, Interview 4/6/98).
Table F1
Subcategories of Unit Planning: Greene, Banneker Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated

In planning to teach an MiC unit, Kipling thoroughly read the unit, photocopied student activity sheets, made or borrowed transparencies, selected other
resources to use for homework assignments and lesson supplements, and planned end-of-the-unit assessment. She felt that her colleagues were her richest
resources. Kipling generally followed the recommended sequence of units for MiC. She modified the sequence in order to include the concepts and skills that
were on the state standardized test. Kipling planned to supplement MiC to meet the district curriculum standards, the expectations of other fifth-grade teachers,
95

and the state mathematics framework. She planned the pace of instruction using her knowledge of the mathematics content students experienced in fifth grade
during the previous year (when MiC was not taught), and she modified that plan as the unit developed in order to meet the needs of the current students. Kipling
found that as she used MiC units and became more familiar with the curriculum, unit planning became less time consuming (Kipling, Interview 4/9/98).
Table F2
Subcategories of Unit Planning: Kipling, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
2
2

Description of Rating
Consideration of student abilities
Consideration of external factors
Adjustment anticipated

Before planning to teach a MiC unit, LaSalle worked with other teachers to determine the sequence of MiC units but she generally followed the recommended
sequence of units. When planning to teach a particular MiC unit, she read through the teacher’s guide, paying attention to the structure of the unit, all of the
suggested activities, and various options. She solved each problem and thought about various solution strategies. When LaSalle felt that she had an understanding
of the unit, she sometimes shared ideas with other teachers and coordinated the duplicating of materials. LaSalle followed the pacing guidelines in teacher guides.
However, because her class (of above-average-achievement students) generally needed fewer days to complete lessons, she altered the pace as the unit
developed. She did not plan to assess students’ prior knowledge because she assumed that “we’re all on the same level playing field” (LaSalle, Interview
4/21/98). LaSalle thought that MiC was well aligned with the state mathematics content and performance standards. Nevertheless, she did plan to supplement
MiC with some paper-and-pencil activities similar to those found on the standardized tests. LaSalle felt that planning to teach a MiC unit was more time intensive
than planning to teach from a conventional text (LaSalle, Interview 4/21/98).
Table F3
Subcategories of Unit Planning: LaSalle, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Linne thought that planning to teach an MiC unit was more time intensive than planning to teach a chapter from a conventional text. Because MiC was so
unfamiliar to her, she felt that the amount of time needed for planning would lessen as she became more familiar with the curriculum. The first step in planning
to teach a unit was to read through the whole unit, including assessments, transparency sheets, and student activity sheets so that she understood the expectations
of the unit. Linne then considered other resources, such as activities from a conventional text, for supplementary materials, because her students were the lowestability fifth-grade class in her school. The district schedule for standardized testing and science and social studies topics influenced unit sequence. Linne wanted
to include all units that contained content for the test, and she wanted to integrate appropriate mathematics units with various science and social studies units.
Linne usually planned for more class time than suggested in the teacher guides because the program and its expectations were new and different for her students
and because she built in skill review for the beginning of each class period. Linne altered the pace of instruction as the unit developed (Linne, Interview 4/22/98).
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Table F4
Subcategories of Unit Planning: Linne, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
3
3

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Consideration of the needs of current students

Hamilton used the recommended sequence of MiC units. When planning to teach a unit, Hamilton was more thorough than when she planned a chapter from a
conventional textbook. Because MiC was new to her, she carefully studied the teacher guide, noting the suggested sequence of skills, teaching hints, pacing, and
extended activities. Hamilton worked through the problems, making sure she understood each one. She often talked with her colleague, Mitchell, to learn about
the lessons or activities that had or had not worked in her classes. Hamilton then adapted the plan to fit her particular class, choosing appropriate extension
activities and supplementary materials, and adjusting the pace. This process enabled her to become comfortable teaching the material to her students.
Occasionally, Hamilton planned review of prerequisite skills before teaching a unit. But the review was limited because she felt that her students were
mathematically well prepared and would be successful with MiC units. Hamilton was pleased with the alignment of MiC with the district and state standards for
mathematics (Hamilton, Interview 4/8/98).
Table F5
Subcategories of Unit Planning: Hamilton, Dewey Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Mitchell felt that planning to teach MiC was more time intensive than planning to teach from a conventional text because it was her first year teaching the
curriculum. As Mitchell planned for teaching a unit, she considered the information in the unit overview. In particular, she was interested in pacing for the
lessons and preparing lesson materials including copying student activity sheets. When she planned for teaching, she compared both student and teacher editions.
This process allowed her to decide which things she needed to clarify when she taught a lesson. Mitchell considered students’ prior knowledge related to unit
content and used that to decide whether to include additional instruction, perhaps in a warm-up activity, particularly for the lowest-ability group of the three
classes she taught. She relied on suggestions in the teacher guide for the order in which to teach the MiC units. Mitchell also checked whether the MiC units met
the new state standards and felt comfortable that MiC was aligned with those standards. She had reservations, though, that fractions were not addressed
completely enough for expectations in sixth grade, and she resolved this issue by using MiC ancillary materials (Number Tools) and supplementary worksheets
from other resources (Mitchell, Interview 4/9/98).
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Table F6
Subcategories of Unit Planning: Mitchell, Dewey Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

When Kershaw planned to teach a chapter in mathematics, she generally followed the scope and sequence of the textbook. Because her students had been in
various classes the year before, Kershaw felt she could not assume they had specific prior knowledge. To meet the variety of mathematics backgrounds, she
planned time to review the prerequisite skills needed before beginning the chapter. She also planned for review and assessment at the end of each chapter.
Although Kershaw considered the pacing suggested in the text, she used the students’ mastery of the topic as her guide. Kershaw relied on her knowledge of
mathematics and resources in her personal portfolio to supplement each chapter. She did not refer to the district or state curriculum guidelines when planning, yet
she expressed concern about how well the mathematics curriculum was going to prepare the students for the evolving state testing program. Even though
Kershaw talked with other teachers about the mathematics curricula they were teaching, she planned chapters alone (Kershaw, Interview 4/23/98).
Table F7
Subcategories of Unit Planning: Kershaw, Dewey Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Fulton collaborated periodically with fourth-grade mathematics teachers at River Forest Elementary, but he was the only fifth-grade mathematics teacher at the
school. Fulton chose not to use a mathematics textbook on a daily basis, but periodically used one for problem-solving activities that he felt were of high quality.
He stated that he had a “basic master plan” in mind that outlined the topics he presented throughout the school year, including the content that sixth-grade
teachers expected students to know. His emphasis on problem solving was influenced by the state standards. Fulton used many supplementary materials during
instruction. He selected materials from a variety of sources and often designed his own (Fulton, Teacher Log 1997–1998). He began the school year with a
review of whole number operations. From that point, he selected mathematics topics that were connected such as fractions, decimals, and percents (Fulton,
Interview 4/23/98).
Table F8
Subcategories of Unit Planning: Fulton, River Forest Elementary School, District 1, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
3
1B

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of content and student interests
Does not plan for pacing because the curriculum is unfamiliar
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In summary, the 8 fifth-grade teachers in District 1 varied in all three subcategories of unit planning (see Figure F1). With respect to students' prior knowledge
when planning to teach a unit, one MiC teacher (Greene) assessed students' understanding of skills or concepts needed in a particular unit. Six teachers based unit
planning on their perceptions of students' prior knowledge in mathematics or in reading without informal or formal assessment. Another teacher (Fulton)
followed a "basic master plan" that evolved through interaction with his students during instruction. As such, students' prior knowledge was not an important
element in planning at the unit level.

UNIT PLANNING CODES*
Students' Prior Knowledge. The following scale measures the extent to which the teacher thinks about and
identifies students' prior knowledge while planning to teach a unit.

MiC
Banneker-Greene
Beethoven-Kipling

School-Teacher

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually based activities planned.

B
B

Beethoven-LaSalle

B

Beethoven-Linne

Unit Sequence. The following scale measures the extent to which the teacher might consider the sequence of
instructional units.

B

Dewey-Hamilton

Students' Prior Knowledge
B

Dewey-Mitchell

Unit Sequence
Pace of Instruction

Conventional

River Forest-Fulton

B

0

1

2

Pace of Instruction. The following scale measures the extent to which the teacher might consider the pace for
instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

B

Dewey-Kershaw

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

3

4

* For detailed description of Unit Planning Codes see Table F52 in this appendix.

Figure F1. Unit planning, Grade 5, District 1.
Teachers varied in determining the sequence of instructional units. One teacher (Fulton) based the sequence of units on mathematical subdomains that were
interrelated (e.g., fractions, decimals, and percent). Two teachers (Kipling and Linne) also considered external factors such as the content of the statewide testing
program when sequencing instructional units. Five teachers used the sequence of units/chapters recommended in teacher support materials. Similarly, most
teachers used the pacing suggestions in the teacher guides, but adjusted the pace as instruction developed or as a result of collaboration with other teachers. One
teacher (Linne) considered the learning styles and reasoning skills of her students in determining the pace of instruction. Another teacher (Fulton) did not
determine the pace of instruction prior to teaching because planning developed as he interacted with this student.
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Lesson Planning
Four subcategories of instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the lesson; forms of
instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving, and reflection on the content of
the lesson.
When planning to teach an individual lesson, Greene worked through the problems that were unclear to her in order to anticipate problems students might
encounter and the strategies they might use. She identified activities, such as games, that allowed her to assess their understanding of the lesson topic. She then
chose a Problem of the Day that provided practice of needed skills or experience with the lesson topic. Greene emphasized connections between the lesson and
previous lessons. While trying to stay within the suggested guidelines, she was flexible in pacing individual lessons in order to meet the needs of various
students. Greene usually planned for whole-class instruction followed by small-group or individual work. At the beginning of the year, she formed groups
composed of a capable math student, a less capable math student, and one or two average math students. These groups remained fairly stable throughout the year
with only a few changes made to improve group dynamics. Greene wanted to provide opportunities for the students to exchange ideas and their thinking
processes in small groups, but was not confident that all students could learn in that manner (Greene, Interview 4/6/98).
As an example of a lesson observed in Greene’s class, the lesson on 2/15/98 included individual warm up, 5 minutes; teacher presentation, 12 minutes; wholeclass activity, 4 minutes; whole-class demonstration, 5 minutes; individual activity, 4 minutes; whole-class discussion, 8 minutes; and small-group activity, 14
minutes.
Table F9
Subcategories of Lesson Planning: Greene, Banneker Elementary School, District 1, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

When planning to teach an individual lesson, Kipling considered several variables: the day of the week, schedules for pull-out classes and vacation, and students’
performance on the previous lesson. If students experienced serious problems with the previous lesson, Kipling planned re-teaching, review, and/or supplemental
activities. If many students were going to be out of the classroom, she planned activities students could easily complete on their own. Kipling read through each
problem in the lesson, but did not work through each one. She usually planned to include individual student work and either whole-class discussion or small
group work. She valued small group work because it helped students rely on each other, not just on the teacher, and it gave students the opportunity to share
ideas, pool their thinking, and question each other. Kipling felt, however, that small-group work was not successful on Mondays and Fridays and just before or
after vacations, and she planned whole-class discussions or individual work time on those occasions. Whole-class discussion was usually planned for the end of
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each day or activity. When Kipling planned for small-group work, she varied the process for determining the composition of the small groups. If some students
were having difficulty understanding a concept, she grouped students who had an understanding with students who did not. At other times, each student
randomly drew a card that assigned him/her to a group and to a job within the group. On other occasions, students chose their own groups. Kipling also planned
time for individual work because she wanted the students to become responsible for their own work (Kipling, Interview 4/9/98).
Kipling reported using whole-class discussion (38% of the reported days), teacher presentation (34%), and review of previous material (25%) on more days than
other forms of instruction. Whole-class discussion was given equal emphasis with other forms of instruction on 72% of the days. Teacher presentation and review
of previous material were given less than 10 minutes of class time on about 60% of the reported days and equal emphasis with other forms of instruction on the
remaining days. Although independent practice and small group work were reported on 20% of the days, at least half of the class time was given to independent
practice on 44% of those days and equal emphasis with other forms of instruction on 50% of those days. At least half of the class time was given to small group
work on 40% of those days and equal emphasis with other forms of instruction on 60% of those days. Warm-up activities were infrequently used (14%) and
usually took less than 10 minutes of class time (Kipling, Teacher Log 1997–1998).
Kipling most frequently reported that her students investigated problems (38% of the reported days), discussed answers and solution strategies (34%), and
participated in whole-class discussions (34%). Frequently these were given equal emphasis with other student activities. Kipling also reported that students took
notes or listened to a teacher presentation on 30% of the reported days, but that when they did, it frequently (74% of the time) occurred for less than for 10
minutes. On a very few days, students took tests or quizzes (9%), reflected on or summarized lesson concepts (4%), practiced computation (3%), and began
homework (1%) (Kipling, Teacher Log 1997–1998).
In general, observation reports completed during Kipling's classes supported the information she reported in her teaching logs. The lesson observed on 4/9/98, for
example, included: review, 7 minutes; whole-class activity, 14 minutes; whole-class discussion, 13 minutes; whole-class activity, 10 minutes; individual activity,
4 minutes; and whole-class discussion, 5 minutes.
Table F10
Subcategories of Lesson Planning: Kipling, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2

Description of Rating
Changes in the next day's plans because of students' performance

2A

Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan
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As LaSalle planned to teach a MiC unit, she also planned individual lessons in the unit. She assumed the students (who were the highest achieving fifth-grade
students in the school) had the prerequisite knowledge and skills to be successful with all aspects of the unit. She also thought that the lessons did not
conceptually build on each other, so she did not consider the students’ performance on the previous lesson. LaSalle planned for small-group work at the
beginning of the year when she arranged her room so that students sat in small groups. She formed gender-balanced small groups of four and taught and practiced
the rules for cooperative group learning. The lesson plans typically included time for students to work on an activity in small groups and a related whole-class
discussion. She did not plan to do a lot of direct instruction (LaSalle, Interview 4/21/98).
Small-group work and whole-class discussion were important elements of LaSalle’s instruction. Small-group work was reported on 39% of the days with at least
half of the class time given to this format on nearly all days. LaSalle reported using whole-class discussion on 27% of the days. This format was given at least
half of the class time on 27% of the days, equal emphasis with other instructional formats on 36% of the days, and less than 10 minutes of class time on 36% of
the days. Review of previous material (12%) and warm-up activities (10%) were used less frequently. Independent practice was rarely used (2%), and teacher
presentation was not reported (LaSalle, Teacher Log 1997–1998).
The two activities in which students engaged most frequently were discussing answers and solution strategies (34%) and investigating problems (29%). On 75%
of the reported days, students investigated problems for at least half of the class time. On the remaining days, this activity was given equal emphasis with other
student activities. On 64% of the reported days, students discussed answers and solution strategies for at least half of the class time. This activity was given equal
emphasis with other student activities on the remaining days and less than 10 minutes of class time on 14% of the days (LaSalle, Teacher Log 1997–1998).
Students less frequently participated in whole-class discussion (12%), listened to their teacher or took notes (7%), and reflected on or summarized lesson
concepts (7%). Students rarely took tests and quizzes (2%) and they did not practice computation or begin homework in class. Participation in whole-class
discussion was given equal emphasis with other student activities on 20% of the days and less than 10 minutes of class time on the remaining days. Listening to
teacher or taking notes and reflecting on or summarizing lesson concepts were each given equal emphasis with other student activities on 33% of the days and
less than 10 minutes of class time on the remaining days (LaSalle Teacher Log 1997–1998).
In general, observation reports completed during LaSalle’s classes supported the information she provided in her teaching logs. The lesson observed on 12/16/97,
for example, included: whole-class discussion, 13 minutes; small-group work, 13 minutes; group presentations, 11 minutes; small-group work, 8 minutes; group
presentations, 5 minutes.
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Table F11
Subcategories of Lesson Planning: LaSalle, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Performance in Previous Lesson

Purpose of the Lesson

Rating
1

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson

2B

Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

4

Forms of instruction that promote substantive conversation planned

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

Linne began planning individual lessons as she planned to teach a unit. Students’ performance on previous lessons, however, determined the pacing of the lessons
and the quantity and choice of supplementary materials. Because a number of special needs students were in her class, for each lesson Linne planned whole-class
presentation and discussion, small-group activity, and a homework assignment. The small groups of four were not static and were determined by the students
themselves. Linne did not work through problems in the student book when she planned because she did not want to inadvertently predetermine a best solution
strategy and not be open to all the possible strategies that the students might develop. (Linne, Interview 4/22/98) Linne reported that she frequently gave
homework assignments. Although these assignments primarily consisted of exercises from sources other than MiC, she occasionally assigned completion of
problems begun in class, investigations or projects, and review activities (Linne, Teacher Log 1997–1998).
Linne frequently used many forms of instruction: review of previous material (on 60% of the reported days), small-group work (54%), teacher presentation
(53%), warm-up activities (50%), whole-class discussions (47%), and independent practice (31%). Small-group work when used, however, was given the most
class time. On 59% of the days, it was given at least half of the class time and equal emphasis with other forms of instruction on 33% of the days. Teacher
presentation and whole-class discussion were given about the same amount of time in Linne’s classes. Both were given equal emphasis with other forms of
instruction on 73% of the days. Review of previous material and warm-up activities were each given less class time than the other forms of instruction. On 80%
of the days, warm-up activities were given less than 10 minutes of class time, and on 50% of the reported days, review of previous material was given less than
10 minutes of class time and equal emphasis with other forms of instruction on 38% of the days. Linne used independent practice on the fewest days, but on 42%
of those days this form of instruction was given at least half of the class time, and on 37% of the days, it was given equal emphasis with other forms of
instruction. On the remaining days, this format was given less than 10 minutes of class time (Linne, Teacher Log 1997–1998).
Investigation of problems was an important element in Linne’s instruction. She reported that students investigated problems on 66% of the recorded days. On
51% of those days, students spent at least half of the class time investigating problems and on 47% of the days, this activity was given equal emphasis with other
student activities. Students often discussed answers and solution strategies (64%). On 47% of the days, students were engaged in such discussion for at least half
of the class time and on 59% of the days, this activity was given equal emphasis with other student activities. Other activities in Linne’s class included listening
to their teacher or taking notes (60%) and participating in whole-class discussion (54%). Student participation in whole-class discussions was given equal
emphasis with other student activities on 79% of the days. On 62% of the days, students listening to their teacher or taking notes was given equal emphasis with
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other student activities, and on 25% of the days, it was given less than 10 minutes of class time. Although students reflected on or summarized lesson concepts
(36%) and practiced computation (29%) on fewer days, a significant amount of class time was given to each activity. Students were engaged for more than half
of the class time in each of these activities on 49% of the days, and they were given equal emphasis with other student activities on 43% of the days. Students
began homework on 24% of the days but less than 10 minutes of class time was given to this activity (Linne, Teacher Log 1997–1998).
In general, observation reports completed in Linne's classes supported the information in her teaching logs. The lesson observed on 3/18/98, for example,
included: whole-class discussion, 7 minutes; whole-class review of homework, 10 minutes; distribution of supplies, 3 minutes; whole-class activity, 7 minutes;
individual activity, 14 minutes; assignment, 4 minutes.
Table F12
Subcategories of Lesson Planning: Linne, Beethoven Elementary School, District 1, Grade 5
Subcategory
Students’ Performance in Previous Lesson

Purpose of the Lesson

Rating
3

2B

Description of Rating
Changes focused on students' understanding of the mathematical content of the
lesson
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

When planning to teach an individual lesson, Hamilton read through the lesson again, noting any anticipated problems she had identified during unit planning
and any problems her students had experienced during the previous lesson. Hamilton then added any needed re-teaching or review. Individual lessons also
included an opportunity for the students to work with a partner: Partners changed depending on the activity. Sometimes students who needed help asked more
able students to be their partners. Small-group work was usually planned for two days a week. Hamilton valued small-group work because it taught the students
to work cooperatively and to accept diversity of thinking and abilities. She felt, however, that small-group work took a lot of planning and class time (Hamilton,
Interview 4/8/98).
Hamilton most frequently reported the use of four forms of instruction: review of previous material (59%), teacher presentation (58%), warm-up activities (55%),
and whole-class discussion (43%). On nearly all of the reported days, each was given equal emphasis with other forms of instruction. Hamilton less frequently
used small-group work (27%) and independent practice (18%), and they were given equal emphasis with other forms of instruction on nearly all reported days
(Hamilton, Teacher Log 1997–1998).
Students in Hamilton's classes frequently investigated problems (on 59% of the reported days), discussed answers and solution strategies (53%), listened to their
teacher or took notes (51%), and participated in whole-class discussions (48%). Each of these was given equal emphasis with other student activities on nearly all
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reported days. Students spent fewer days practicing computation (12%), beginning homework (10%), reflecting on or summarizing lesson concepts (7%), and
taking tests or quizzes (6%) (Hamilton, Teacher Log 1997–1998).
In general, observation reports completed during Hamilton’s classes supported the information she provided in her teaching logs. The lesson observed on
4/22/98, for example, included: warm-up, 3 minutes; teacher presentation, 6 minutes; whole-class discussion, 3 minutes; individual activity, 4 minutes; wholeclass discussion, 6 minutes; small group work, 3 minutes; whole-class discussion, 6 minutes; whole-class activity, 4 minutes; whole-class discussion about
homework, 6 minutes.
Table F13
Subcategories of Lesson Planning: Hamilton, Dewey Elementary School, District 1, Grade 5
Subcategory
Students’ Performance in Previous Lesson

Rating
2

Description of Rating
Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

When planning to teach an individual lesson, Mitchell solved some of the problems in the student edition herself or at least reviewed them to get “a general idea
of how they should be solved” (Mitchell, Interview 4/9/98). She also read the comments in the teacher guide for each problem. This process enabled her to
anticipate difficulties her students might have with the material and to decide whether modifications were warranted, especially for lower achieving students. For
example, on one occasion Mitchell used a formal assessment that included guided practice with symmetry and symmetric patterns. She reported that the students
were unable to do the work individually, but she had anticipated the trouble spots and was prepared with specific ways to help the students (Mitchell,
Observation 10/20/97).
Mitchell planned for small-group work by selecting pairs of students based on their abilities to work together, pairing a student who frequently understood
mathematics with a student who needed more attention. Two or three pairs of students were grouped together. Mitchell felt that small-group work was beneficial
for students for several reasons. Because some problems were accessible through multiple approaches or had multiple solutions, working in groups allowed
students to talk about different methods. As students worked together, Mitchell had the opportunity to observe the students, listen to them talk to each other, learn
about the ways they helped one another, and witness the totally different approaches that students brought out in their groups. At the end of sections and at the
end of the unit, Mitchell provided time for students to work independently in order to determine what they could do on their own (Mitchell, Interview 4/9/98).
Mitchell routinely used whole-class discussions (71% of the reported cases in the daily logs). Frequently these discussions either were among other forms of
instruction that were given equal emphasis during the class period or the discussions lasted over half of the class period. Small- group work was used during less
than half as many class periods (32%) as whole-class discussion. During roughly 60% of these occasions, small-group work was used in combination with other
forms of instruction, and during the remaining occasions more than half the class period was devoted to small-group work. Teacher presentation was reported far
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less frequently (12%) than whole-class discussion. When it did occur, the lesson presentation was either used in combination with other forms of instruction that
received equal attention or it that were given equal emphasis during the class period or lasted over half of the class period. Mitchell used warm-up activities on
about half the reported class periods, although less than 10 minutes of class time was reportedly devoted to such activities. Review of previously presented
material was reported far less frequently (19%) and was given small amounts of class time on those occasions (Mitchell, Teacher Log 1997–1998).
Students in Mitchell’s classes were actively involved in investigating problems, discussing answers and solution strategies, and participating in whole-class
discussions. Mitchell reported that students investigated problems frequently (65%). Nearly 67% of the time this activity was given equal emphasis with other
classroom activities and during the remaining classes, students investigated problems over half of the class period. Mitchell also emphasized students’ discussion
of their answers and solution strategies (73%). During 78% of the time, the discussion received equal emphasis with other classroom activities and on the
remaining occasions students engaged in discussion of answers and solutions for 50–75% of the class period. Students’ participation in whole class discussions
(75%) received similar emphasis as discussion of answers and solution strategies. Students’ listening to the teacher or taking notes was given virtually no
attention (2%) in Mitchell’s classes. Reflection on or summarization of the daily lesson occurred on few occasions (18%). When reflection or summarization did
occur, 75% of the time it received equal emphasis with other student activities. On the remaining reported days, over half the class period was spent in reflection
or summarization. Students’ practice of computation (17%) also received less attention than problem solving, discussion of answers and strategies, or whole-class
discussion. Of the class periods in which students practiced computational procedures, the practice received equal emphasis with other classroom activities nearly
75% of the time and on the remaining occasions, 50–75% of the class period was devoted to practicing computation. During only one class period was it reported
that students began their homework (Mitchell, Teacher Log 1997–1998).
In general, observation reports completed during Mitchell's classes supported the information she provided in her teaching logs. The lesson observed on 3/3/98,
for example, included: review of the previous lesson, 5 minutes; whole-class discussion, 10 minutes; teacher presentation, 5 minutes; small-group work,
5 minutes; whole-class discussion, 13 minutes; small-group work, 8 minutes; closure and assignment of homework, 2 minutes.
Table F14
Subcategories of Lesson Planning: Mitchell, Dewey Elementary School, District 1, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

Kershaw usually planned for individual lessons in the same way she planned units. She adjusted the pace, the amount and type of supplementary material used,
the amount of review according to the emphasis she felt a topic should receive, the emphasis the topic was given on district tests, and students' performance on
classroom assessments. Because she had used the particular text for several years, Kershaw felt comfortable with her understanding of the problems and,
therefore, did not work each one as part of her lesson. Kershaw appreciated the ways different forms of instruction assisted student learning, and she usually
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planned the introduction, discussion, and practice of a topic as a whole-class activity. Depending on the topic, the whole-class activities were followed by small
group or individual work. She often planned homogeneous small groups so that her more able students could challenge each other. Kershaw valued small-group
work because it provided students the opportunity to talk about their thinking (Kershaw, Interview 4/23/98). When Kershaw gave homework assignments, she
usually assigned exercises from the text. On a few occasions, she assigned exercises from other resources (Kershaw, Teacher Log 1997–1998).
Two forms of instruction were important elements of Kershaw’s teaching: teacher presentation, reported on 51% of the days, and independent practice, reported
on 46% of the days. Each of these forms of instruction was given at least half of the class time on the majority of days. Two other forms of instruction were used
less frequently: review of previous material (34%) and small-group work (22%). At least half of the class time was given to these forms of instruction on
approximately 80% of the reported days. The two forms of instruction used the least by Kershaw were whole-class discussion (12%) and warm-up activities
(5%). Whole-class discussion was given at least half of the class time on 64% of the reported days, and warm-up activities were given at least half of the class
time on 60% of the days (Kershaw, Teacher Log 1997–1998).
The activities that Kershaw most frequently chose for her students used at least half of the class time on most of the days were listening to their teacher or their
taking notes on 40% of the reported days; practicing computation on 34% of the reported days; taking tests or quizzes on 32% of the reported days; discussing
answers and solution strategies on 29% of the reported days; and investigating problems on 21% of the reported days. Students were less often engaged in
reflecting on or summarizing lesson concepts (12%), participating in whole-class discussions (11%), and beginning homework (6%) (Kershaw, Teacher Log
1997–1998).
In general, observation reports completed in Kershaw's classes supported the information she provided in her teaching log. The lesson on 11/18/97, for example,
included: whole-class discussion (review of homework, 10 minutes; teacher presentation, 5 minutes; individual practice (seatwork), 6 minutes; individual
practice (work at the board), 12 minutes; quiz, 8 minutes; individual practice, 4 minutes; homework assignment, 2 minutes.
Table F15
Subcategories of Lesson Planning: Kershaw, Dewey Elementary School, District 1, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

1

Students' discourse in the classroom seldom, if at all, planned as part of the
lesson

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

Fulton had a general topic in mind for each class period, but the lesson that unfolded depended on his students’ prior knowledge of the concepts and procedures
presented that day, which he learned about through questioning students during whole-class discussions. Fulton felt that the teacher should directly present
concepts to the whole class at the board. Students would complete exercises individually following the teacher presentation. He also felt that it was essential to
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have students do some work with the concept at home and then discuss what they accomplished during large-group instruction the next day. Fulton sometimes
used small-group work, which he planned prior to class. He felt that small-group work was effective when open-ended problems were selected carefully,
providing opportunities for students to be challenged yet find solutions, and when logic problems required students to work collaboratively. He selected the
groups based on their abilities to get along with one another and asked the more reserved students to be spokespersons for their groups (Fulton, Interview
4/23/98).
Fulton expected students to know basic facts, discouraged students from memorizing procedures, and encouraged them to view mathematics with common sense.
He summarized his philosophy with an example related to “reducing” fractions: “I showed [the students] how to reduce decimals, too, and they didn’t think you
could ever do such a thing. . . .Eventually you get down to dividing by 10. They say, ‘Cross out zeroes.’ I don’t let them use that term at all, because crossing out
zeroes has nothing to do with mathematics, but dividing by 10 does” (Fulton, Interview 4/23/98).
Manipulatives were available in Fulton’s classroom, but he chose to use them when making a point, not necessarily to introduce concepts. Fulton emphasized
that mathematics was a logical discipline and that once basic rules were learned, they could be applied to larger and more complex situations. One of his primary
goals was to help students overcome their misunderstandings about mathematics. (Fulton, Interview 4/23/98) Fulton rarely gave homework exercises from a
textbook. Because of his eclectic selection of instructional materials, Fulton often assigned the completion of problems begun in class, teacher-designed
worksheets, or exercises from supplemental resources (Fulton, Teacher Log 1997–1998).
Fulton used warm-up activities frequently (62%), and on 67% of the reported times, warm-up activities were used among other forms of instruction that received
equal emphasis. Fulton used review of previous material in half of the reported class periods. Frequently (75%) the review was among other forms of instruction
that received equal emphasis. Teacher presentation as a form of instruction was reported on approximately half as many class periods (29%) as review. On 54%
of these occasions, the presentation was among other forms of instruction that received equal emphasis, and on over 40% of the other reported occasions, the
presentation took over half the class period. Whole-class discussions were held more frequently (41%) than teacher presentation of instructional material. During
80% of the class periods in which whole-class discussions reportedly took place, the discussions used over half of the class period, and on the remaining
occasions, whole-class discussion received equal emphasis with other forms of instruction. Small-group work occurred far less frequently (17%) than whole-class
discussion or teacher presentation. When small-group work did occur, however, over half of the class period was devoted to such activity. Independent practice
occurred more frequently (22%) than small-group work. Over half of the time, independent practice was given equal emphasis with other forms of instruction
and during the remaining times, independent practice used over half of the reported class period (Fulton, Teacher Log 1997–1998).
Students in Fulton’s class listened to their teacher or took notes and participated in whole-class discussion more frequently than they discussed answers and
solution strategies and investigated problems. Students listened to the teacher or took notes during 50% of the reported class periods, and nearly 71% of the time
this activity received equal emphasis with other student activities. Whole-class discussions occurred on nearly 50% of Fulton’s reported class periods. On 60% of
those occasions, discussion took place for over half of the class period, and in the remaining class periods students’ participation in whole-class discussion was
given equal emphasis with other classroom activities. Fulton’s students also discussed their answers and solution strategies (38%). During 43% of the time the
discussion received equal emphasis with other classroom activities, and on the remaining occasions students reportedly discussed answers and solutions for over
half of the class period. Fulton’s class investigated problems (33%) less frequently than they listened to their teacher or took notes, discussed of answers and
solution strategies, or participated in whole-class discussion. When used, investigation of problems was given equal emphasis with other classroom activities
over half of the time. Reflection on the daily lesson occurred on few occasions (15%). Fulton’s students practiced computation (19%) more frequently than
reflection on or summarization of the lesson and did so for longer periods of time. During half of the class periods in which students practiced computation, they
practiced for more than 50% of the class period (Fulton, Teacher Log 1997–1998).
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In general, observation reports completed during Fulton's classes supported the information he provided in his teaching logs. The lesson observed on 3/20/98, for
example, included: review of homework, 8 minutes; whole-class discussion, 7 minutes; whole-class activity, 12 minutes; independent work, 7 minutes; smallgroup work, 6 minutes; whole-class discussion, 5 minutes.
Table F16
Subcategories of Lesson Planning: Fulton, River Forest Elementary School, District 1, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

3

Changes focused on students' understanding of the mathematical content of the
lesson

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

In summary, the fifth-grade teachers in District 1 varied in all four subcategories of lesson planning (see Figure F2). Two teachers (Linne and Fulton) made
decisions that focused on students' understanding of mathematics such as a more in-depth exploration of the content or the introduction of another approach to
encourage understanding. Five of the eight teachers considered students' performance and made decisions, for example, about extending the lesson to complete a
task or adding a review
One teacher with the highest achievement class (LaSalle) planned lessons in the same manner daily without considering students' previous performance.
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LESSON PLANNING CODES

MiC

Students' Performance in
Previous Lesson

School-Teacher

Banneker-Greene
Beethoven-Kipling

A

Beethoven-LaSalle

B

Beethoven-Linne

B

Purpose of Lesson

Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various
resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical
content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was
couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding.

Forms of Instruction that
Promote Classroom Discourse
for Purpose of Lesson

Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.

Dewey-Hamilton
Dewey-Mitchell

Conventional

Student Activities that
Promote Discussion, Problem
Solving, and Reflection on
Context of Lesson

A

Dewey-Kershaw
River Forest-Fulton

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels.

Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class
discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

*For detailed description of Lesson Planning Codes see Table F53 in this appendix.
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4

Lesson Planning Codes

Figure F2. Lesson planning, Grade 5, District 1.
Teachers also varied in the ways they thought about the purpose of the lesson when planning to teach. Four teachers went beyond checking their own
understanding of lesson content and presentation to make decisions about student learning such as thinking about questions students might raise,
misunderstandings that might emerge, or accommodation for various student achievement levels. Two teachers selected lesson content to reflect a continuity of
mathematical ideas, integrating lesson materials from various resources. The other two teachers planned lessons so they could become familiar with the
mathematics, the presentation of the mathematics, and the lesson context.
Fifth-grade teachers in District 1 also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the purpose of the
lesson (see Figures F3–F4 and Tables F54–F59). For one MiC teacher (LaSalle), substantive conversation was an important element of instruction and various
forms of instruction were planned to stimulate such conversation. Four MiC teachers encouraged students' participation and collaboration through the use of
various forms of instruction, but substantive conversation in class was not a primary consideration. Two teachers (Hamilton [MiC] and Fulton) included the use
of whole-class discussion and small group or pair work, but the focus was on completing tasks rather than on developing substantive conversation. One teacher
(Kershaw) seldom planned forms of instruction that encouraged student discourse.
The use of whole-class discussion varied from 12% to 71% of the reported days among all the fifth-grade teachers in District 1. MiC teachers, however, generally
devoted equal emphasis to whole-class discussion as with other forms of instruction whereas conventional teachers used whole-class discussion for more than
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half of the class period. Small-group work varied among all teachers from 17% to 54% of the reported days. For most MiC teachers, however, small-group work
was given equal emphasis with other forms of instruction or up to 75% of the class period. In contrast, conventional teachers reported group work less frequently
(17% and 22% of the reported days) but for much longer periods during class. On at least 85% of the reported days, small-group work was used over half the
class period. With the exception of LaSalle, teacher presentation varied from 12% to 58% of the reported days. MiC teachers tended to use teacher presentation
in combination with other forms of instruction whereas conventional teachers reported teacher presentation over half the class period on numerous occasions. All
teachers included review of previous material. For MiC teachers, however, generally it was given less than 10 minutes of class time. In contrast, conventional
teachers reportedly gave review equal emphasis or more than half the class period. MiC teachers used warm-up activities less frequently and for less class time
than conventional teachers. Most MiC teachers used independent practice for less class time than conventional teachers.
Warm-Up Activities

(a)

(b)

MiC

Banneker-Greene (NA)

Banneker-Greene (NA)

Beethoven-Kipling (76;25%)

School-Teacher (*)

Beethoven-Kipling (76;14%)

School-Teacher (*)

Review of Previous Material
MiC

Beethoven-LaSalle (41;10%)
Beethoven-Linne (169;50%)
Dewey-Hamilton (163;55%)
Dewey-Mitchell (157;57%)

Beethoven-LaSalle (41;12%)
Beethoven-Linne (169;60%)
Dewey-Hamilton (163;59%)
Dewey-Mitchell (157;19%)

Conventional

Conventional
Dewey-Kershaw (95;5%)

Dewey-Kershaw (95;34%)

River Forest-Fulton (172;62%)

River Forest-Fulton (172;55%)
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* Number of days reported; percent of days this activity was reported.

* Number of days reported; percent of days this activity was reported.

<15% of Class
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50-75% of Class

>75% of Class

Figure F3. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities and (b) review of previous material, Grade 5,
District 1.
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(a)

Teacher Presentation

MiC
Banneker-Greene (NA)
Beethoven-Kipling (76;38%)
Beethoven-LaSalle (41;27%)
Beethoven-Linne (169;47%)
Dewey-Hamilton (163;43%)
Dewey-Mitchell (157;71%)

School-Teacher (*)

School-Teacher (*)

Whole-Class Discussion

(b)

MiC
Banneker-Greene (NA)
Beethoven-Kipling (76;34%)
Beethoven-LaSalle (41;0%)
Beethoven-Linne (169;53%)
Dewey-Hamilton (163;58%)
Dewey-Mitchell (157;12%)
Conventional

Conventional
Dewey-Kershaw (95;12%)
River Forest-Fulton (172;41%)

Dewey-Kershaw (95;51%)
River Forest-Fulton (172;29%)
0%

0%
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* Number of days reported; percent of days this activity was reported.

* Numb er o f d ays rep o rted ; p ercent o f d ays t his activit y was rep o rt ed .

<15% of Class

Equal Emphasis

50-75% of Class

>75% of Class

Small Group Work

Independent Practice

(c)

(d)

School-Teacher (*)

School-Teacher (*)

MiC
Banneker-Greene (NA)
Beethoven-Kipling (76;20%)
Beethoven-LaSalle (41;39%)
Beethoven-Linne (169;54%)
Dewey-Hamilton (163;27%)
Dewey-Mitchell (157;32%)
Conventional

Conve ntional
Dewey-Kershaw (95;46%)
River Forest-Fulton (172;22%)

Dewey-Kershaw (95;22%)
River Forest-Fulton (172;17%)
0% 10% 20% 30% 40% 50% 60% 70%
* Number of days reported; percent of days this activity was reported.

MiC
Banneker-Greene (NA)
Beethoven-Kipling (76;21%)
Beethoven-LaSalle (41;2%)
Beethoven-Linne (169;31%)
Dewey-Hamilton (163;18%)
Dewey-Mitchell (157;62%)

80%

90% 100%
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* Numb er o f d ays rep o rted ; p ercent o f d ays this act ivity was rep o rted .

Figure F4. Forms of instruction that promote discourse for the purpose of the lesson: (a) teacher presentation, (b) whole-class discussion, (c) small- group work,
and (d) independent practice, Grade 5, District 1.
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Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving, and reflection on the content of the
lesson (see Figures F5–F7 and Tables F60–F67). Four teachers planned discussions and problem investigation as important elements in the lesson. The other
teachers included such student activities in lesson planning, but the significance of these student activities in learning mathematics with understanding was not
considered.
Additional differences were noticed in the amount and type of student activities that promote discussion, problem solving, and reflection on the content of the
lesson between teachers using MiC and those using conventional curricula. MiC teachers reported that students investigated problems more frequently (on 29%
to 65% of the reported days) than conventional teachers (21% and 33%). Similarly, MiC teachers reported that students discussed answers or solution strategies
on more numerous occasions (34% to 73% of the reported days) compared with 29% and 38% for conventional teachers. Generally, discussion of answers or
solution strategies was equal emphasis with other student activities by MiC teachers whereas conventional teachers tended to use such discussion over half the
class period. MiC teachers reported that students participated in whole-class discussion (12% to 75% of the reported days); generally these discussions were
given equal emphasis with other student activities. When teachers using conventional curricula reported that students engaged in whole-class discussions (11%
and 49%), the discussions lasted for at least half the class period. Of the MiC teachers who reported that students listened to teacher presentation on numerous
occasions, equal emphasis was given with other student activities or given less than 10 minutes of class time. Both conventional curricula teachers gave equal
emphasis or more than half the class period to this student activity. For one teacher (Kershaw), students listened to teacher presentation or took notes more than
half the class period on 90% of the reported days. Both conventional curricula teachers reported that students practiced computation more frequently and for
more of the class period than MiC teachers, with the exception of Linne who taught the lowest-achieving students in her school. Reflection on or summarization
of lesson concepts was included less frequently by all teachers. Most teachers reported that students took quizzes or tests infrequently (2% to 9% of the reported
days), although one teacher (Kershaw) reported that students took quizzes or tests on 32% of the reported days. Generally, students did not begin homework in
class.
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(a)

Listening to Teacher or Taking Notes

(b)

Banneker-Greene (NA)

MiC
Banneker-Greene (NA)

Beethoven-Kipling (76;30%)

Beethoven-Kipling (76;38%)
School-Teacher (*)

MiC

School-Teacher (*)

Investigated Problems

Beethoven-LaSalle (41;7%)
Beethoven-Linne (169;60%)
Dewey-Hamilton (163;51%)
Dewey-Mitchell (157;2%)

Beethoven-LaSalle (41;29%)
Beethoven-Linne (169;66%)
Dewey-Hamilton (169;59%)
Dewey-Mitchell (95;65%)

Conventional
Dewey-Kershaw (95;40%)

Conventional
Dewey-Kershaw (95;21%)

River Forest-Fulton (172;50%)

River Forest-Fulton (172;33%)
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>75% of Class

Figure F5. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) listening to teacher or taking notes and (b)
investigating problems, Grade 5, District 1.
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(a)

Discussed Answers and Solution Strategies

(b)

Banneker-Greene (NA)
Beethoven-Kipling (76;34%)
Beethoven-LaSalle (41;34%)
Beethoven-Linne (169;64%)
Dewey-Hamilton (163;53%)
Dewey-Mitchell (157;73%)

School-Teacher (*)

School-Teacher (*)

MiC

Conve ntional

Dewey-Kershaw (95;29%)
River Forest-Fulton (172;38%)

Participated in Whole-Class Discussion

MiC
Banneker-Greene (NA)
Beethoven-Kipling (76;34%)
Beethoven-LaSalle (41;12%)
Beethoven-Linne (169;54%)
Dewey-Hamilton (163;48%)
Dewey-Mitchell (157;75%)
Conventional

Dewey-Kershaw (95;11%)
River Forest-Fulton (172;49%)
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* Numb er o f d ays rep o rt ed ; p ercent o f d ays t his act ivit y was rep o rted .

<15% of Class

Equal Emphasis

50-75% of Class

>75% of Class

Took Test or Quiz

(d)

MiC

MiC

Banneker-Greene (NA)

Banneker-Greene (NA)

Beethoven-Kipling (76;3%)

Beethoven-Kipling (76;9%)
School-Teacher (*)

School-Teacher (*)

(c)

Practiced Computation

Beethoven-LaSalle (41;0%)
Beethoven-Linne (169;29%)
Dewey-Hamilton (163;12%)
Dewey-Mitchell (157;17%)
Conve ntional

Beethoven-LaSalle (41;2%)
Beethoven-Linne (169;9%)
Dewey-Hamilton (163;6%)
Dewey-Mitchell (157;8%)
Conve ntional

Dewey-Kershaw (95;34%)

Dewey-Kershaw (95;32%)

River Forest-Fulton (172;19%)

River Forest-Fulton (172;7%)
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Figure F6. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) discussing answers and solution strategies,
(b) participating in whole-class discussion, (c) practicing computation, and (d) taking test or quiz, Grade 5, District 1.
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(a)

Reflected on or Summarized Lesson Concepts

MiC

MiC

Banneker-Greene (NA)

Banneker-Greene (NA)

Beethoven-Kipling (76;1%)

School-Teacher (*)

Beethoven-Kipling (76;4%)
School-Teacher (*)

Began Homework

(b)

Beethoven-LaSalle (41;7%)
Beethoven-Linne (169;36%)
Dewey-Hamilton (163;7%)
Dewey-Mitchell (157;18%)

Beethoven-LaSalle (41;0%)
Beethoven-Linne (169;24%)
Dewey-Hamilton (163;10%)
Dewey-Mitchell (157;1%)

Conventional

Conventional

Dewey-Kershaw (95;6%)

Dewey-Kershaw (95;12%)

River Forest-Fulton (172;3%)

River Forest-Fulton (172;15%)
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* Number of days reported; percent of days this activity was reported.

<15% of Class
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50-75% of Class

>75% of Class

Figure F7. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) reflecting on or summarizing lesson
concepts, and (b) beginning homework, Grade 5, District 1.
In summary, variation was found in all four subcategories of teachers' lesson planning. Both MiC and conventional teachers varied in the ways they thought
about students' performance on previous lessons the purpose of the lesson. MiC teachers generally planned for combinations of whole-class discussion, smallgroup work, and teacher presentation. In contrast, conventional curricula teachers tended to use teacher presentation for greater periods of time. Conventional
curricula teachers also used small-group work during many fewer class periods but for significant amounts of class time on those days. With respect to student
activities that promote discussion, problem solving, and reflection on the content of the lesson, MiC teachers generally planned for students to experience a
combination of problem investigation, discussion of answers/solution strategies, and whole-class discussion more frequently than did the other teachers.
Conventional curricula teachers, in contrast, planned for students to practice computation more frequently and for more of the class period.
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Mathematical Interaction
Six subcategories of Instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of mathematical
inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple strategies; and lesson reflection,
summary, or closure.
Lesson Presentation and Development
The evidence gathered for lesson presentation and development for Greene indicated a range from Level 1 to Level 6. An overall rating of Level 3A was
assigned, indicating that even though Greene presented particular procedures or strategies, students were unable to use the methods in solving problems during
independent or group work (see Table F68 in this appendix). A lesson presented by Greene from a class using the MiC fifth-grade number unit, Some of the Parts
(van Galen, Wijers, Burrill, & Spence, 1997), illustrates this rating. In the unit, students use bar representations, fraction strips, and ratio tables1 to build
conceptual understanding of fraction operations instead of standard algorithms. In this lesson, the ratio table was introduced to support students’ reasoning about
fractional amounts: Given the amounts of ingredients for 4 servings of pizza, students were asked to find the amount of each ingredient when making 24
servings. The lesson presented by Greene focused on only one way in which operations in a ratio table could be completed, which led to much confusion. The
lack of understanding of the ratio table as a mathematical tool persisted throughout the lesson:
The lesson introduction was very effective. [Ms. Greene] asked how many students had cooked and what they had cooked. She asked what
would happen if they had to feed more people with a particular recipe. She had containers that measured ½ cup, 1/3 cup, ¼ cup, and 1 cup. But
later when [Ms. Greene] did an example of a ratio table, she only doubled to get equivalent ratios. . . This led to confusion when the discussion
moved to Question 3. . . . After 10 minutes, the teacher said, “This is very confusing, and I’m getting more confused all the time.” She then
erased the entire problem from the board. One student suggested adding the ratios but was ignored. . . .When they moved to the student activity
sheet, the class was sure that [whenever you use a ratio table] all you ever had to do was multiply by 2. (Greene, Observation 12/9/97)
In this case, Greene demonstrated a particular procedure or strategy without further elaboration, and students were unable to solve problems using the presented
procedure or strategy.
To illustrate lesson presentation and development at Level 6, a lesson presented by Greene from a class using the MiC fifth-grade number unit, Some of the Parts
(van Galen, Wijers, Burrill, & Spence, 1997), is described. In this lesson, students used informal strategies to multiply and divide fractions in the context of
determining distances along paths in a city. Greene presented the lesson in a way that allowed students to create their own meaning and develop their own
strategies to solve the problems. She did not present a particular procedure or strategy for students to follow. The observer noted: “The lesson allowed for
students to look at new situations and generalize how to solve the problems. The entire lesson built conceptual understanding of multiplying a mixed number and
a whole number.” (Greene, Observation 1/6/98)
On this occasion, Greene presented the lesson in a way that supported students’ mathematical reasoning, and students were expected to carry out the
mathematical work through exploration and problem solving. In contrast, the following example from a class using the MiC fifth-grade geometry unit, Side
Seeing (Jonker, Querelle, Clarke, & Cole, 1997), illustrates lesson presentation and development at Level 1. In the lesson, students were to communicate and
reason about two-dimensional representations of three-dimensional objects. Greene gave no formal lesson presentation. She assigned the unit pages to complete
and distributed blocks. The students were expected to complete the work on their own, as the observer noted: “The explanation for MiC had no structure.
1

For more information about ratio tables, see Middleton & van den Heuvel-Panhuizen (1995).
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Solutions were never discussed. . . .[Ms. Greene] moved around the room helping individuals. Solutions were not checked for accuracy before students went on.
Directions were not clear. All interaction was between the teacher and individual students.” (Greene, Observation 9/23/97)
No formal lesson was presented on this occasion. Students were given an assignment, but the content was not discussed prior to students' completing it. Students
lacked the support they needed to understand the mathematics on their own.
The evidence gathered for lesson presentation and development for Kipling indicated a range from Level 2 to Level 4. An overall rating of Level 3B was
assigned, indicating that Kipling presented procedures or strategies and the students practiced them in rote ways (see Table F68). To illustrate classification as
Level 3B, a lesson from a class using the MiC fifth-grade number unit, Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1997), is described. In the unit,
students use bar representations, fraction strips, and ratio tables to build conceptual understanding of fraction operations instead of standard algorithms. Given the
weight of a whole piece of sausage or cheese, students estimated the weight of a section that was to be cut off. Kipling expected students to use a particular
procedure, and students used the method in routine ways. The observer noted:
[The class] spent the entire period using a procedure that must have been developed during the last class period. They did not use pictures. The
teacher directed them to just find the fraction that was cut off and not to draw the picture, although that was not what the question [in the unit]
asked them to do. The procedure was: "Subtract the numbers; divide; identify the denominator to use; write the fraction." [Ms. Kipling] said,
"You can cut off the zeroes. Divide 4 into 12. The cheese is cut into 3 parts. So 800 is 2 parts, and 3 is the denominator. So the fraction is 2/3" .
. . There was a lot of talk about cutting off zeros, reducing fractions, and finding the GCF [greatest common factor]. The teacher was directing
the class to do the problems the way she thought they should do them. . . .Sometimes [the students] understood the concepts, but [Ms. Kipling]
would make them follow a procedure or a rule that made no sense [to them]. (Kipling, Observation 1/8/98)
In this example, Kipling presented a procedure and the students practiced it in a rote manner. The teacher's presentation did not promote conceptual
understanding and was accepted without question or curiosity. This lesson resembled conventional classroom instruction in mathematics, even with the
"implementation" of a reform curriculum.
Some evidence for lesson presentation and development for Kipling was also rated at Level 3A, indicating that even though she presented particular procedures
or strategies, students were unable to use the methods in solving problems during independent or group work. To illustrate this rating, a lesson from a class using
the MiC fifth-grade number unit, Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1997), is described: Given the amounts of ingredients for 4 servings of
pizza, students were asked to find the amount of each ingredient when making 24 servings. In this lesson, the ratio table was introduced to support students’
reasoning about ratio and operations with fractions. Kipling, however, used the ratio table in different ways: Strategies were limited to multiplication and division
and calculations were to be done with algorithms. The observer described both methods in the following lesson:
When [Ms. Kipling] introduced the ratio table, she talked only about multiplying and dividing to make new values in the table. Students were
using algorithms for multiplying and adding fractions, usually incorrectly. At one point a student said, “I added 8 servings and 16 servings to
find the amount I need for 24 servings.” Although this was a valid strategy, the teacher replied, “No,” and asked another student for the
“multiplication method”—8 servings X ×3 = 24 servings. Students did not seem to understand the procedures [algorithms]. They wanted to
create ways on their own but were not allowed to. They have fraction strips but no one was using them. One student was finding ½ of 1 1/3 by
taking ½ of 1 and then ½ of 1/3, but when he had to add ½ and 1/6, he began by multiplying ½ by 6/6. One group wanted to find ½ of ¾. Their
conversation was, “You are shrinking it. The denominator always stays the same. But not when you are shrinking it.” Another interesting thing
was that instead of dividing by 2 when the numbers were whole numbers, the teacher insisted that they multiply by ½. As I was observing
students during small-group work, I asked several students to draw fraction bars to analyze the problem. When they moved away from the
“rules” and looked at the pictures they were fine. (Kipling, Observation 12/10/97)
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On this occasion, Kipling valued particular strategies for using the ratio table and standard algorithms for fraction operations. Although students attempted to use
algorithms, some lacked understanding of the procedure that the teacher presented and expected them to use.
Evidence gathered for lesson presentation and development for LaSalle met the criteria for Levels 5 and 6, and an overall rating of Level 6 was assigned,
indicating that LaSalle supported the development of conceptual understanding and set the stage for students to explore mathematical content on their own (see
Table F68). A lesson from the fifth-grade number unit, Measure for Measure (Gravemeijer, Boswinkel, Meyer, & Shew, 1997), is used to illustrate this rating.
Students were asked to determine the amount of oil on each of several measuring sticks and to express the amount using both a common fraction and Egyptian
symbols. The observer noted:
Students were working with fractions, estimating, and using systems for representing quantity. [Ms. LaSalle] encouraged students to use their
own strategies to solve problems. Classroom discussion is a strength for [Ms. LaSalle]. Students discuss issues with other students, and [Ms.
LaSalle] asks meaningful questions to keep the discussion on task. This group is very strong when working with their peers [sic]. They discuss
the mathematics and work together to arrive at solutions. (LaSalle, Observation 5/19/98)
In this example, LaSalle presented the lesson in a way that supported students’ mathematical reasoning. Students were expected to carry out the mathematical
work through exploration, solving problems, and discussing their own solution strategies.
The evidence gathered for lesson presentation and development for Linne indicated a range from Level 3A to Level 5. An overall rating of Level 5 was assigned,
indicating that the lesson presentation emphasized the conceptual basis for the mathematical content and that Linne and the students shared the mathematical
work (see Table F68). A lesson presented by Linne from a class using the MiC fifth-grade statistics unit, Picturing Numbers (Boswinkel, Niehaus, Gravemeijer,
Middleton, Spence, Burrill, & Milinkovic, 1997), illustrates this rating. In this unit, students are introduced to graphical representations of simple numerical data.
In the lesson, students compared the relative size of whales by examining and combining information from photographs taken at different distances. Students also
used proportional reasoning to determine the relative sizes of whales in the four photos. These whale photographs were used to introduce graphs. Linne helped
students make connections between the length of the whales and the length of the classroom. The observer noted:
By having the pictures of whales, [students] were developing conceptual understanding of the scale that was used. [Students] could relate that
to the size of the classroom. [They] also worked to develop conceptual understanding of measurement when they measured the width of the
room and had to add about a meter to their answers since they had to start measuring away from the wall. . . . The students were very interested
in the whales. . . . [One student stated,] “That whale is bigger than an elephant.” [Another said,] “His ear is the same size as the elephant!”
(Linne, Observation 1/14/98)
In this example, Linne emphasized conceptual understanding, shared the mathematical work with the students, encouraged students to share their ideas, and
helped students make connections among mathematical ideas.
To illustrate lesson presentation and development at Level 3A, a lesson presented by Linne from a class using the MiC fifth-grade number unit, Some of the Parts
(van Galen, Wijers, Burrill, & Spence, 1997), is described: Given the amounts of ingredients for 4 servings of pizza, students were asked to find the amount of
each ingredient when making 24 servings. In this lesson, the ratio table was introduced to support students’ reasoning about ratio and operations with fractions.
Linne, however, emphasized the standard algorithms for multiplication of fractions, and students did not understand the procedures. The observer noted:
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[Ms. Linne] returned Student Activity Sheet 6 and went over that with the class. She was teaching algorithms: 1/4 × 6 = 6/4;
6/4 X 1/2 = 6/8 = 3/4. There was no discussion, just procedure. The students did not have their fraction strips to use—they were put away. [Ms.
Linne] had created a similar worksheet from an oatmeal container, and students were to work on that sheet. When reviewing it, she asked,
“How do I get from 4 servings to 2 servings?” A student responded, “Divide by 2, or subtract 2.” However, they were forced to multiply by
1/2. When they multiplied by 1/2, they [consistently] came up with answers like 16/2. No one in the group I talked to knew what that meant.
They read 2/2 as 2 times 2. The students were being forced to do something that they had no idea how to do. (Linne, Observation 12/17/97)
On this occasion, students attempted to follow the procedures presented by Linne, but were unable to do so. Their lack of understanding was apparent during this
class period.
The evidence gathered for lesson presentation and development for Hamilton indicated a range from Level 2 to Level 5. An overall rating of Level 3A was
assigned, indicating that even though Hamilton presented particular procedures or strategies, students were unable to use the methods in solving problems during
independent or group work (see Table F68). A lesson presented by Hamilton from a class using MiC fifth-grade number unit, Some of the Parts (van Galen,
Wijers, Burrill, & Spence, 1997), illustrates this rating. In the unit, students use bar representations, fraction strips, and ratio tables to build conceptual
understanding of fraction operations instead of formal calculation methods. In the lesson, students read a fraction bar (called a population bar in this context) and
used fractions to estimate and describe a town’s cultural makeup. Hamilton’s review of fraction bars centered around having the students use formal calculation
methods for finding fractional parts. The observer noted:
In the beginning [Ms. Hamilton] reviewed fraction bars with ½ × ½ = ¼. Then [she] asked what ½ of 1/8 was. Immediately the class answered
1/16. When she asked why, the class responded, “because 2 × 8 = 16”. . . . [They] did about a million of these so [students] would remember to
multiply the bottom numbers. Then [Ms. Hamilton] asked someone to go to the board to write 300 out of 900 as a fraction. [The student] wrote
300/900, crossed out the zeros and got 3/9. [Ms. Hamilton] asked, “Why can you do that?” A student [answered], “Because the same number is
in the top and the bottom. Because it makes it easier.” [Ms. Hamilton] asked, “Can we make it simpler?” . . . [Student answered] “3 goes into 3
one time, and 3 goes into 9 three times, so it [equals] 1/3.”. . . The students were very confused at this point trying to relate 300/900 to 1/3 and
to a population fraction bar. Most of them were drawing a line at ¼. (Hamilton, Observation 12/17/97)
In this example, even though fraction bars were used, Hamilton expected the students to practice a formal calculation procedure without developing conceptual
understanding. Even with such direction, students were unable to solve problems using the presented procedure.
To illustrate lesson presentation and development at Level 5, a lesson presented by Hamilton from a class using the MiC fifth-grade geometry unit, Side Seeing
(Jonker, Querelle, Clarke, & Cole, 1997), is used. In the lesson, students were to communicate and reason about two-dimensional representations of threedimensional objects. The observer noted:
[Ms. Hamilton] used some of the models of bungalows the students had created on p. 34 to introduce the lesson. She arranged them on two
desks and asked several students to describe the view of the village from different perspectives. They talked about the school viewed from
different directions. Then Hamilton asked, "How would we view the neighborhood’s top view?" Students suggested from a ladder, tree,
helicopter, etc. [Ms. Hamilton] used a lot of connections with the real world. She also stated that a student’s father, who is an architect, would
bring blueprints of buildings to share with the class. The lesson consisted of some students taking a blueprint they had created for the
assessment, drawing the top view and the front view on the board, and having everyone build a copy of the building. As each building was
completed, it was added to the village on the two desks. (Hamilton, Observation 10/3/97)
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On this occasion, Hamilton provided additional contexts in which students viewed objects from different perspectives and supported students' development of
conceptual understanding of two-dimensional representations of three-dimensional objects. In contrast, a lesson presented by Hamilton from a class using the
MiC fifth-grade statistics unit, Picturing Numbers (Boswinkel, Niehaus, Gravemeijer, Middleton, Spence, Burrill, & Milinkovic, 1997), illustrates lesson
presentation and development at Level 2. During this class period, Hamilton emphasized review of previous material, and the subsequent lesson presentation was
unclear to students. The observer noted:
For 25 minutes of the class period, [students] made up temperatures for February, made a number line plot on the board, guessed at the average
temperature, and then found the “real” average on their calculators by adding and dividing. They had already worked with this concept days
ago. Then they spent 10 minutes discussing the vacation spots listed in the table. Only about 10 minutes was left [for students] to really think
about the problems on p. 34, and [Ms. Hamilton's] directions were very unclear. (Hamilton, Observation 2/18/98)
In this example, a major portion of the class period was devoted to review of a previous lesson. The subsequent lesson presentation was not well developed;
consequently, students began group work with little direction.
The evidence gathered for lesson presentation and development for Mitchell indicated a range from Level 3A to Level 5. An overall rating of Level 4 was
assigned, indicating that Mitchell attempted to teach for conceptual understanding (see Table F68). A lesson presented by Mitchell from a class using the MiC
fifth-grade number unit, Some of the Parts (van Galen, Wijers, Burrell, & Spence, 1997), illustrates this rating. In the lesson students studied different ways to
compute with fractions using a ratio table, and they chose their own strategies for completing a ratio table. Mitchell noted that students had difficulty completing
ratio tables, especially in situations in which students needed to take half of a fractional amount. Instead of introducing algorithms to address this, Mitchell added
more work with ratio tables, but did not draw connections with other mathematical tools (bar representations and fraction strips) that had been introduced earlier
in the unit. What follows are her journal entries addressing this:
Most of the students did a good job on ratio tables, pp. 18–19. 13/20 students got 100%. I’m still a little concerned about how much should be
taught at this point. I wanted to teach more in the form of computations. Using fractions (operations with fractions) is still an area of concern.
(Mitchell, Journal entry 11/21/97)
Students were given data to do the activity on p. 28. Students still needed more help with completing a ratio table, so we did more work with
the tables. Some of the students had no difficulty at all. The biggest problems were halving (½ of 1/3, ½ of ¼ etc.). They also had some
problem with parts c) and d) on p. 35. (Mitchell, Journal entry 11/21/97)
There were a few students who had some difficulty with ratio tables on pp. 18–19. These same students did much better on this section. They
have really begun to see how much fun [ratio tables] can be. They realize that it’s easier to add the columns to get to a number. For example, to
find out how many for 6 servings just add the ratios for 4 and 2:
Servings
Amount of Ingredients

4
¾

2
3/8

8
1½

6
9/8

I mentioned earlier that I still feel that equivalent fractions should be introduced formally at some point in this unit. If a child doesn’t know how
to take half of ¾, changing it to 6/8 is much easier to take half of. (Mitchell, Journal entry 11/21/97)
In keeping with the philosophy of the curriculum, Mitchell resisted the temptation to teach algorithms for fraction operations, worked toward conceptual
understanding, and allowed students to find their own solution strategies. However, when difficulties arose in calculating half of fractional amounts, instead of
helping students make connections with bar representations and fraction strips presented earlier in the unit, she provided additional practice with ratio tables.
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The evidence gathered for lesson presentation and development for Kershaw indicated a range from Level 1 to Level 3B. An overall rating of Level 3B was
assigned; indicating that Kershaw presented procedures or strategies and the students practiced them in rote ways (see Table F68). A lesson presented by
Kershaw from a class using a conventional fifth-grade mathematics textbook illustrates this rating. In the lesson, students were to read a table and solve problems
involving addition and subtraction of mixed numbers. Kershaw, however, gave the students the procedure she wanted them to follow and expected them to use it.
The observer noted:
[Ms. Kershaw] handed out three worksheets that are to be worked on this week. . . . After 35 minutes of students working and [Ms. Kershaw]
giving answers, [she] put three mixed-number subtraction problems on the board. She gave [the students] a rule to use and they used it. . . .
[S]tudents never estimated or looked at the numbers to see if their answers were reasonable. (Kershaw, Observation 2/17/98)
In this example, Kershaw provided her students with a procedure and the students practiced it in a rote manner.
To illustrate lesson presentation and development at Level 1 a lesson on estimation by Kershaw is used. The observer noted:
The book was using a front-end [estimation method], round to the nearest whole number and to the nearest 10. [Ms. Kershaw] emphasized that
no answer was wrong, but then she made comments like, “That answer is so bad, I’m going to teach it.” She told the students to do the
problems mentally. "Fast" versus "close" was the real problem. For "fast" they used the front-end method, but that usually did not get them
very close. For example, one problem was 16.25 + 15.91. Using the "fast" method, [Ms. Kershaw] got 30 and really pushed for that answer. A
student got 31, and [Ms. Kershaw] accepted it. When another said 32, it took awhile for [Ms. Kershaw] to say OK. One problem in the book
was to estimate 375.43 - 190.08. A student gave a solution of 400 - 200 = 200. When [Ms. Kershaw] asked why, the student responded, “It's
easier.” She awarded him a pencil and made quite a thing about it. (Kershaw, Observation 9/30/97)
In this example, even though much discussion took place during the class period, no lesson was formally presented. Consequently, students attempted to solve
the problems, but lacked the support they needed to understand the content.
The evidence gathered for lesson presentation and development for Fulton indicated a range from Level 5 to Level 6. An overall rating of Level 5 was assigned,
indicating that Fulton emphasized a conceptual basis for the mathematical content and that Fulton and his students shared the mathematical work (see
Table F68). A lesson presented by Fulton from a class using a conventional fifth-grade mathematics curriculum illustrates this rating. In the lesson, students were
to equate fractions, decimals, and percents. The observer noted:
[Mr. Fulton] asked the class where to put the decimal point in the answer when multiplying decimals. One student answered, "Count the places
to the right of the decimal in the problem and come in from the right in the answer that many places." [Mr. Fulton] asked why. Another student
answered, "When you multiply tenths times tenths you get hundredths." A discussion followed. This was the first time I have ever heard a
student explain why you put the decimal where you do in [the answer to] a multiplication problem—and from a fifth grader! [Mr. Fulton] told
me that two years ago a student asked him [about decimal placement in multiplication], and as a group they changed the decimals to fractions
and multiplied them in order to find out. . . [Mr. Fulton] returned a quiz on decimals at the beginning of the period. Students gave answers and
explanations for the procedures they used, such as “You line up the decimals to add them so you keep the whole numbers and the fractions
separate. It’s easier to read that way.” Then each student was given a hundreds chart and seven different colored crayons. They were told to use
the seven colors to color the blocks and that all spaces of one color must be connected. They were then asked to list the number of spaces for
each color and add the numbers to make sure they added up to 100. [The next step was to] make a table, write [the number of spaces for each
color] as a fraction and a decimal, and total the fractions and decimals. The class then had a discussion about the equivalence of the fractions
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and the decimals and their sums. The teacher introduced the word percent and asked if any one knew what it meant. [Their responses] ranged
from "piece" to "average" to "cents" to "piece of a whole" to "part of a hundred" during several minutes of large-group discussion. [Mr. Fulton]
also talked about batting averages and how the newspaper misrepresents them as decimals and percents. When the period was over he gave
homework, to name each part of the chart as a percent. (Fulton, Observation 4/23/98)
In this example, Fulton worked toward conceptual understanding of decimal multiplication, asked students to communicate conceptual underpinnings for
procedures, shared the mathematical work with the students, and provided situations in which students could use fractions, decimals, and percents to represent
quantities and make connections among these representations.
In summary, the overall ratings for lesson presentation and development of the eight Grade 5 teachers in District 1 varied from Level 3 to Level 6 (see Figure F8
and Table F68 in this appendix). One MiC teacher was assigned Level 6, indicating that she supported the development of conceptual understanding and set the
stage for students to explore mathematical content on their own. One MiC teacher and a teacher who selected materials from a variety of sources and often
designed his own were assigned Level 5, indicating an emphasis on conceptual understanding with teachers and students sharing the mathematical work. Another
MiC teacher was given a rating of 4, indicating that she attempted to teach for conceptual understanding. Two teachers (one using MiC) were assigned Level 3B,
indicating that students practiced procedures or strategies presented by their teachers in rote ways. The remaining two MiC teachers were assigned Level 3A;
even though the teachers presented particular procedures or strategies, students were unable to use the methods in solving problems during independent or group
work.
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Figure F8. Level of lesson presentation and development, District 1, Grade 5.
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Nature of Mathematical Inquiry
A lesson presented by Greene (Observation, 12/9/97) using the MiC number unit Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1998) is used to
illustrate the rating of Level 2 assigned to Greene on the composite index for the nature of inquiry during instruction (see Table F69 in this appendix). In this
lesson, the ratio table was introduced to support students’ reasoning about fractional amounts: Given the amounts of ingredients for 4 servings of pizza, students
were asked to find the amount of each ingredient when making 24 servings. The lesson presented by Greene focused on only one way in which operations in a
ratio table could be completed, which led to much confusion:
The lesson introduction was very effective. [Ms. Greene] asked how many students had cooked and what they had cooked. She asked what
would happen if they had to feed more people with a particular recipe. She had containers that measured ½ cup, 1/3 cup, ¼ cup, and 1 cup. But
later when [Ms. Greene] did an example of a ratio table, she only doubled to get equivalent ratios. . . This led to confusion when the discussion
moved to Question 3. . . . After 10 minutes, the teacher said, “This is very confusing, and I’m getting more confused all the time.” She then
erased the entire problem from the board. One student suggested adding the ratios but was ignored. . . .When they moved to the student activity
sheet, the class was sure that [whenever you use a ratio table] all you ever had to do was multiply by 2. (Greene, Observation 12/9/97)
The lesson did not promote conceptual understanding, although some students conjectured about different strategies to use with the ratio table. Nor did the lesson
foster connections among mathematical ideas. Connections between mathematics and students' lives were evident in the lesson when students discussed recipes
and cooking.
A lesson presented by Kipling (Observation, 5/19/98) using the MiC number unit Measure for Measure (Gravemeijer, Boswinkel, Meyer, & Shew, 1997) is used
to illustrate the rating of Level 3 assigned to Kipling on the composite index for the nature of inquiry during instruction (see Table F69). In the lesson, students
compared the sum found using paper and pencil with the one obtained using a calculator. They converted dollar amounts expressed as fractions into decimal
equivalents. They completed a table showing the relationships among division notation, decimals, and fractions. During the lesson, Kipling worked with students
to develop understanding of the relationships among decimals, fractions, and division. The observer noted:
One of the answers today was $35.30, but the calculator displayed 35.3. [Ms. Kipling] asked why the 0 did not show on the calculator. Students
responded: "0 is nothing," "0 is just a placeholder," "If you add a 0, it doesn't change the value," and "It's the same value anyway." [Ms.
Kipling] asked, "What about 3 and 30?" A student responded, "3/10 and 30/100 are the same. They are equivalent." But the discussion fell
short. They never talked about why they were the same (Kipling, Observation 5/19/98).
The lesson promoted conceptual understanding and connections among mathematical ideas. Connections between the mathematics and students' life experiences
were apparent in the lesson, which was about expressing monetary amounts as fractions, decimals, and with division notation.
A lesson presented by LaSalle (Observation, 12/16/97) using the MiC number unit Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1998) is used to
illustrate the rating of Level 4 assigned to LaSalle on the composite index for the nature of inquiry during instruction (see Table F69). In the lesson, students
compared and ordered fractions and used fractions to locate water stations along a racecourse. The continual focus of the lesson was on linking conceptual and
procedural knowledge. The mathematical concepts in the lesson were explored in enough detail for students to think about relationships. The observer noted:
“The students created meaning from fractional parts of the entire length. For example, a student said, ‘If the race is 36 km, divide 36 by 4 and get 9. Then 1/2 of
the race is 18 because 1/4 + 1/4 = 1/2.’ Another student responded, ‘My way is easier. I found 1/4 = 9, so for 1/2 you need 2/4 so 9 × 2 = 18’" (LaSalle,
Observation 12/16/97).
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Students expressed numerous conjectures, as noted by the observer: “Students worked effectively in groups to make conjectures on every problem: ‘We could
figure out which fraction is the smallest and that would be your first stop. We already know that 1/3 is bigger than ¼.’ ‘Why did [Ms. LaSalle] give us the yarn?"
"If the yarn was the same length as the race, we could fold it to get 1/2.’ ‘Does it check? If 1/4 = 9 and 3/4 = 27, does that equal 36?’” (LaSalle, Observation
12/16/97). The lesson promoted conceptual understanding, and students made conjectures that promoted connections among mathematical ideas. In addition, the
context of the lesson, deciding the location of water stations along a racecourse, was meaningful to students.
A lesson presented by Linne (Observation, 4/22/98) using the MiC geometry unit Figuring All the Angles (de Lange, van Reeuwijk, Feijs, Middleton, & Pligge,
1998) is used to illustrate the rating of Level 2 assigned to Linne on the composite index for the nature of inquiry during instruction (see Table F69). In this
lesson, Linne substituted her own materials instead of using the final section of the MiC unit. In the lesson, students described shapes of tangram or pieces using
geometric vocabulary, identified whether the shapes were similar or congruent, and solved word problems using division. Students shared multiple ways to solve
the problem of the day: "I have 1235 pieces of gum to divide among 5 students. How many will each one get? Will any be left over for the teacher?" Linne then
distributed tangrams to the students and gave them a riddle to solve: "I am a quadrilateral. I have 2 obtuse angles and 2 acute angles. I have only one line of
symmetry. What [tangram piece] am I?" Linne provided the answer, parallelogram, and explained that she incorrectly stated that it had only one line of
symmetry. Students then made up their own riddles to share with the class, for example, "2 equal sides, 1 line of symmetry, I am small, my name begins with I."
Linne's overall response was: "I can tell from your clues that you understand symmetry, obtuse, acute, an right angles, and parallel lines." Linne then introduced
similar and congruent figures. Part of this lesson, the division problem for which students could develop their own solution methods, promoted conceptual
understanding and also offered a connection between the mathematics and students' life experiences. Student conjectures were evident in the descriptions of the
tangram pieces.
A lesson presented by Hamilton (Observation, 5/19/98) using the MiC statistics and probability unit Take a Chance (Jonker, van Galen, Boswinkel, Wijers,
Simon, Burrill, & Middleton, 1998) is used to illustrate the rating of Level 3 assigned to Hamilton on the composite index for the nature of inquiry during
instruction (see Table F69). In the lesson, students estimated the likelihood that eight given events might occur. They estimated the chances of three events
occurring by placing each event in the appropriate place on a chance ladder. Hamilton introduced the lesson with a discussion of the Powerball Lottery, which
students were familiar with, and events in the lesson included dice, coins, and birthdays. Some aspects of the lesson focused on conceptual understanding of the
mathematical content, as noted by the observer: “Students created their own meaning for events and their certainty of occurring. For example, ‘2 + 2 = 4 is not a
sure thing on your calculator because it might be broken’ (Hamilton, Observation 5/19/98). Observed conjectures consisted mainly of student investigations. For
example, students considered whether each event was sure it was not to happen, not sure, or definite to happen. Connections among mathematical concepts were
apparent in the lesson, but were not discussed in detail, for example, ratio and the likelihood of an event occurring such as 1 out of 80 chances of winning.
A lesson presented by Mitchell (Observation, 2/4/98) using the MiC number unit Measure for Measure (Gravemeijer, Boswinkel, Meyer, & Shew, 1997) is used
to illustrate the rating of Level 3 assigned to Mitchell on the composite index for the nature of inquiry during instruction (see Table F69). In this lesson, the
metric unit millimeter was introduced. Students used decimals to describe a distance between two given distances. They measured and compared distances they
jumped. Students matched a picture of the finish of a race with the runners' times. Some aspects of the lesson focused on conceptual understanding of the
mathematical content, and students made connections between decimals and fractions. The observer noted: “One student said, ‘If we add 6/10 and 5/10, we know
that 5/10 and 5/10 is one whole and we have 1/10 left over.’ Another student said, "1/4 + 1/4 = 2/4 or 1/2, which is 0.5.’" Hamilton allowed students to make
conjectures about new situations. The students were developing ways to answer the questions on their own. The lesson promoted connections between the
mathematics and students' lives. Students went outside to measure their jumps, and they were discussing, for example, whether taller students jumped farther than
shorter students.
A lesson presented by Kershaw (Observation, 10/28/97) on transformational geometry is used to illustrate the rating of Level 1 on the composite index for the
nature of inquiry during instruction (see Table F69). Kershaw began the lesson with the introduction of terms such as polygon, symmetry, slide, flip, turn,
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parallel, perpendicular, and angle. For most of the class period students stood and followed the directions given by Kershaw, such as making their feet parallel to
the window or using the protractor to make motions that illustrated flips, slides, and turns. Kershaw assigned two worksheets along with a review of computation
and word problems. The lesson did not promote conceptual understanding, nor were connections among mathematical ideas or connections between mathematics
and students' lives explored.
A lesson presented by Fulton (Observation, 4/23/98) on operations with decimals and relationships between fractions, decimals and percent is used to illustrate
the rating of Level 3 assigned to Fulton on the composite index for the nature of inquiry during instruction (see Table F69). The observer noted:
[Mr. Fulton] asked the class where to put the decimal point in the answer when multiplying decimals. One student answered, "Count the places
to the right of the decimal in the problem and come in from the right in the answer that many places." [Mr. Fulton] asked why. Another student
answered, "When you multiply tenths times tenths you get hundredths." A discussion followed. This was the first time I have ever heard a
student explain why you put the decimal where you do in [the answer to] a multiplication problem—and from a fifth grader! [Mr. Fulton]
returned a quiz on decimals at the beginning of the period. Students gave answers and explanations for the procedures they used, such as “You
line up the decimals to add them so you keep the whole numbers and the fractions separate. It’s easier to read that way.” Then each student was
given a hundreds chart and seven different colored crayons. They were told to use the seven colors to color the blocks and that all spaces of one
color must be connected. They were then asked to list the number of spaces for each color and add the numbers to make sure they added up to
100. [The next step was to] make a table, write [the number of spaces for each color] as a fraction and a decimal, and total the fractions and
decimals. The class then had a discussion about the equivalence of the fractions and the decimals and their sums. [Mr. Fulton] introduced the
word percent and asked if any one knew what it meant. [Their responses] ranged from "piece" to "average" to "cents" to "piece of a whole" to
"part of a hundred" during several minutes of large-group discussion. [Mr. Fulton] also talked about batting averages and how the newspaper
misrepresents them as decimals and percents. When the period was over he gave homework, to name each part of the chart as a percent.
(Fulton, Observation 4/23/98)
In this lesson, Fulton worked toward conceptual understanding of decimal multiplication, asked students to communicate conceptual underpinnings for
procedures, and provided situations in which students could use fractions, decimals, and percents to represent quantities and make connections among these
representations. Connections were also made between the mathematics and students' life experiences. Decimals were discussed in relation to money and baseball
averages, and percents were discussed in relations to statistics from the sports page.
In summary, the eight Grade 5 teachers in District 1 varied from Level 1 to Level 4 on the composite index for the nature of inquiry during instruction (see
Figure F9 and Table F69 in this appendix). One MiC teacher received a rating at Level 4, indicating that the mathematical content was explored in enough detail
for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; that students were encouraged to made
generalizations; and that connections between mathematics and students' lives were discussed. Four teachers (three MiC) were assigned a rating at Level 3,
indicating that inquiry during class emphasized conceptual understanding of the mathematical content; that student conjectures were characterized by
investigating the veracity of particular statements; and that connections among mathematical ideas were explained. Two MiC teachers were assigned ratings at
Level 2, indicating that inquiry during class included limited attention to conceptual understanding; that student conjectures consisted of making connections
between a new problem and previous problems; and that connections among mathematical ideas and connections between mathematics and students' lives were
not discussed. The remaining teacher using a conventional curriculum was assigned a ratings at Level 1, indicating that inquiry during the lesson was limited to
lower order thinking; that lessons did not promote conceptual understanding; and that connections among mathematical ideas and connections between
mathematics and students' lives were not discussed.
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Figure F9. Level of the nature of mathematical inquiry during instruction, District 1, Grade 5.
Teachers' Interactive Decisions
Greene was assigned Level 2 on the composite index for interactive decision-making, indicating that, although some emphasis was given to standard pedagogy,
interactive decisions were predominantly (50%) least aligned with teaching for understanding (see Figure F44 in this appendix). For example, Greene introduced
a method or procedure with the clear expectation for students to use that method. The observer noted:
[The task was for] students to count the number of vowels and consonants in a sentence and convert them to percents. The students could not
do the conversion. [Ms. Greene] showed them how to make a fraction and then divide the denominator into the numerator. A student said, “I
got 0.4629.” [Ms. Greene] responded, “I only want the 4 and the 6. Help me round off.” The students couldn’t do that either. [Ms. Greene] did
the problems and the students watched. She made no connections between hundredths and percents. (Greene, Observation 3/23/98)
In this situation, when Greene became aware that students did not know how to determine the percent, she introduced a method for students to use. But this
method was presented in absence of ways that promoted connections between fractions, decimals, and percents, and students had difficulty proceeding on their
own. Ten percent of the coded interactive decisions for Greene were reflective of good standard pedagogy. In addition, 40% of the coded interactive decisions for
Greene were more aligned with teaching for understanding, as noted by the observer on the following occasion: “One student was having trouble finding 1/4 of 8
blocks, so [Ms. Greene] used fraction strips on the overhead projector to demonstrate how to find it” (Greene, Observation 1/6/98). In this example, Greene
focused students' attention on conceptual understanding by using fractions strips to demonstrate multiplication of a fraction and a whole number.
Kipling was assigned Level 2 on the composite index for interactive decision-making, indicating that, although some emphasis was given to standard pedagogy,
interactive decisions were predominantly (53%) least aligned with teaching for understanding (see Figure F45). For example, in Kipling's class, when answers
were elicited, correct answers, sometimes supported with a procedural explanation, were sought. If one student did not give a correct answer, Kipling
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immediately asked another student for the answer, as noted by the observer on the following occasion: “When certain strategies came up in class discussion,
students were ignored. [Ms. Kipling] went to another student who gave the ‘desired’ response” (Kipling, Observation 12/10/97). Twenty percent of the coded
interactive decisions for Kipling were reflective of good standard pedagogy. For example, Kipling emphasized preciseness of mathematical terminology. The
observer noted: “[Ms. Kipling] wanted the words ‘fraction’ and ‘whole number’ in the definition. She worked with the students on preciseness of language”
(Kipling, Observation, 10/23/97). In addition, 26% of the coded interactive decisions for Kipling were more aligned with teaching for understanding. At times,
Kipling's questioning focused on mathematical processes such as reflection on the mathematical content of the lesson and articulation of thinking. The observer
noted:
For problem 8c, [Ms. Kipling] asked frequently, “How did you get [your solution]?” The students explained their thinking. [Ms. Kipling] led
them using good questioning techniques: “How could I do this without counting?” or "Try another strategy," or “Can you explain why you did
the math that way?” She helped students visualize the problem with pairs of dots on the board. (Kipling, Observation 10/23/97)
On this occasion, Kipling supported higher order thinking during the lesson by scaffolding questions and expecting meaningful explanations. She pressed
students to effectively communicate their thinking processes and think about alternate solution strategies. On other occasions, Kipling modeled a particular
process or strategy, as noted in the following journal entry:
Some students had misconceptions about question 1 on p. 8. They were counting the lines and using the number of lines for the denominator.
Other students were saying that the first line indicated 1/2, the second line showed 1/4, etc. I gave each student a piece of scrap paper. We drew
lines like in the book. Then we cut at each line to show how many divisions were made. It really seemed to help. (Kipling, Journal entry
11/24/97).
In this example, Kipling modeled a process that enabled students to understand the task at hand.
LaSalle was assigned Level 5 on the composite index for interactive decision-making, indicating that interactive decisions were predominantly most aligned with
teaching for understanding (see Figure F46). Although only four interactive decisions were coded for LaSalle, the results of this analysis are consistent with the
larger set of data collected for her. Of the coded interactive decisions, three were most aligned with teaching for understanding. For example, LaSalle shifted
students' attention from small group work to whole-class discussion and allowed a student to model a particular strategy. The observer noted:
Each group was given a transparency for writing their solutions to p. 35, starting with question 2. When students got to question 3, they were
not engaged and confusion reigned because they could not explain their solution. [Ms. LaSalle] regrouped the class and asked if anyone
thought of a way to answer this question without counting. She put [a transparency of the student page] on the overhead projector, and a student
showed how to pair the beads to see if any beads were left. [Ms. LaSalle] kept asking for explanations and strategies. (LaSalle, Observation
10/28/97)
LaSalle also encouraged students to consider the reasonableness of their answers. The observer noted: “[Ms. LaSalle] asked students to look at the fractional
parts of the gauges they had made and then to look at the picture [in the student book] again to make sure that their solution was reasonable” (LaSalle,
Observation 1/13/98). In these examples, LaSalle made interactive decisions that promoted learning mathematics with understanding.
Linne was assigned Level 4 on the composite index for interactive decision-making, indicating that interactive decisions were reflective of good standard
pedagogy (50%) and teaching for understanding (34%; see Figure F47). For example, Linne added exercises based on student interest or need for practice, as
noted in her journal entries: “I added examples of lines of symmetry. From this we moved to looking at the construction of the walls and symmetry on the board”
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(Linne, Journal entry 10/20/97). “The students could easily read the chart and plot the planes [on the circular grid]. They were upset that they all couldn't come
up [to the overhead projector] and plot the planes. I had to keep adding more planes for them” (Linne, Journal entry 4/1/98). Of the coded interactive decisions
for Linne that were more aligned with teaching for understanding, Linne focused students' attention on pertinent elements of tasks. For example: “For the
learning station with the dog biscuit problem, I asked the group what they could do to make their task smaller” (Linne, Postobservation Interview 2/17/98).
During other classes, Linne introduced another strategy to help students understand the mathematics: “Students were having trouble with the number of turns
[around a figure]. I decided to walk students along the path so they could count the turns” (Linne, Postobservation Interview 10/29/97).
Hamilton was assigned Level 3 on the composite index for interactive decision-making, indicating that interactive decisions were more reflective of good
standard pedagogy than in Level 2 (see Figure F48). Although only three interactive decisions were coded for Hamilton, the results are consistent with the larger
set of data collected for her. One of the coded interactive decisions was reflective of good standard pedagogy. In this case, Hamilton added a review to the lesson:
"Due to lack of understanding, I had to do more examples and review" (Hamilton, Postobservation Interview 10/29/97). Another decision was more aligned with
teaching for understanding. Hamilton modified the lesson based on a student's comment, as noted in a journal entry: “Students' comments continually cause
modification of my lesson. One student saw that his route had him going nowhere [the route returned to its starting point]. Kids are really thinking!” (Hamilton,
Journal entry 10/31/97). The third interactive decision coded for Hamilton was less aligned with teaching for understanding. In this case, Hamilton clarified the
procedure for constructing a line plot during the lesson rather than as part of the lesson presentation prior to student work (Hamilton, Postobservation Interview
10/29/97).
Mitchell was assigned Level 5 on the composite index for interactive decision-making, indicating that interactive decisions were predominantly (56%) most
aligned with teaching for understanding (see Figure F49). At times, Mitchell or her students introduced a particular process or strategy, as noted in the following
journal entry: “Question 11 on p. 32 was emphasized. Some of the students had some difficulty with that question. I showed them the number line strategy, but
one student shared another interesting strategy” (Mitchell, Journal entry 2/20/98). Mitchell encouraged students to rely on their own thinking. For example, "The
writing assignment was a modification of the unit problem in order to encourage students to think about the heights of the buildings" (Mitchell, Postobservation
interview 9/24/97). She also restructured tasks in ways that facilitated students' ability to complete the task without reducing the cognitive demand required of the
students, as noted in her journal: “On p. 23, I used a transparency to draw lines like the example in the teacher's guide p.55. Some students did very well without
the extra help. However, there were a few who understood the graphs better once this was done” (Mitchell, Journal entry 3/20/98). Mitchell asked for
explanations that promoted conceptual understanding, including the use of mathematical tools or representations. On one occasion, the observer noted: “[Ms.
Mitchell] asked the students to list ways that could be used so that Hillary and Robert had equal chances of going first is a game. The students named and
explained at least six different ways. . . .[Ms. Mitchell] encouraged them to think of other ways as well” (Mitchell, Observation 4/8/98). On other occasions,
Mitchell asked students to reflect on the responses given by other students and to discuss the answers. For example, the observer noted, "[Ms. Mitchell] did not
just say 'right' or 'wrong.' She asked students to discuss their answers" (Mitchell, Observation 11/12/97).
Twenty-one percent of the coded interactive decisions for Mitchell were reflective of good standard pedagogy. For instance, Mitchell provided additional
exercises for students to complete based on their interest, as noted in a journal entry: “The children enjoyed working with supereven [powers of two]. We picked
even numbers at random and checked to see if they were supereven” (Mitchell, Journal entry 10/16/97). Mitchell also added review of concepts that had been the
focus of instruction in previous classes. For example, Mitchell noted, "I needed to review prime numbers with the students for homework" (Mitchell,
Postobservation interview 5/26/98). On the other hand, 21% of the coded interactive decisions for Mitchell were least aligned with teaching for understanding.
On some occasions, Mitchell emphasized completing procedures in a step-by-step fashion without giving attention to conceptual understanding. The observer
noted: “After the class talked about the algorithm, one student asked if he could explain it with an example. He gave temperatures for three different days and
explained how to find the average using the algorithm. None of the students thought that the algorithm would always work. So [Ms. Mitchell] just told them it
would” (Mitchell, Observation 1/7/98). In this example, particular procedures were valued to the extent that no further explanation promoted students' learning
about averages with understanding.
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Kershaw was assigned Level 1 on the composite index for interactive decision-making, indicating that interactive decisions were predominantly least aligned
with teaching for understanding (see Figure F50). Although only two interactive decisions were coded for Kershaw, the results of this analysis are consistent with
the larger set of data collected for her. In both cases, Kershaw did not provide opportunities for students to respond to her questions. The observer noted: “When
a student started to explain, [Ms. Kershaw] interrupted and did the problem herself” (Kershaw, Observation 1/13/98), and “Even though [Ms. Kershaw] asked for
input at times, for example, "Why should we put 5/50 in simplified form?" she never really listened to what the students said or built on their comments in any
way. Most of the time she asked for input, she answered before the students could raise their hands” (Kershaw, Observation 3/17/98). In these examples,
Kershaw answered the questions posed to students. In doing so, she reduced the cognitive demand of the tasks, and the resulting instruction did not promote
students' learning mathematics with understanding.
Fulton was assigned Level 5 on the composite index for interactive decision-making, indicating that interactive decisions were predominantly (77%) most
aligned with teaching for understanding (see Figure F51). Fulton focused students' attention on the reasonableness of their solutions, as the observer noted,
"When students suggested solutions, [Mr. Fulton] always asked, 'Is that possible?'" (Fulton, Observation 11/24/97). Fulton's interactive decisions also promoted
connections among mathematical ideas, as illustrated in his journal: “Students didn’t seem to make the connection between adding fractions and multiplying
them, for example, 1/3 + 1/3 = 2/3 and 2 × 1/3 = 2/3. They kept trying to manipulate the numbers, instead of thinking. After I explained that 1/3 + 1/3 is the same
as 2 × 1/3 they understood. I was rather hoping they would make the connection on their own!!” (Fulton, Journal entry 1/9/98). In this example, Fulton helped
students look at relationships among ideas, which in turn promoted learning mathematics with understanding. During instruction, Fulton emphasized students'
discussion of their mathematical processes, and his interactive decisions reflected this emphasis. The observer noted:
[Mr. Fulton] asked the class where to put the decimal point in the answer when multiplying decimals. One student answered, “Count the places
to the right of the decimal in the problem and come in from the right in the answer that many places.” [Mr. Fulton] asked why. Another student
answered, “When you multiply tenths times tenths you get hundredths.” A discussion followed. [Mr. Fulton] always asked “why” when the
students gave him a procedure, and they always explained the meaning behind that procedure. (Fulton, Observation 4/23/98)
In this example, Fulton continually supported higher order thinking during the lesson by expecting meaningful explanations. He pressed students to effectively
communicate their thinking processes. Fulton also modified instruction based on a student's inquiry, as described in his journal entry:
Somehow the fraction 222/391 ended up on my board, and someone asked if it could be reduced. I assured them I didn’t know! So I asked how
could we find out. Someone said, “Get a calculator.” I gave calculators to all students and said, “Find out.” It was not without silence and
stunned looks! No one knew exactly how this calculator was going to help us decide if 222/391 could be reduced. We finally decided to try
dividing numbers into each numerator and denominator and found factors, but none were common. I thought this was a good lesson in terms of
finding out the calculators are not necessarily the “saviors of the world” that most kids think they are! (Fulton, Journal entry 12/5/97)
In this situation, Fulton launched a mathematical investigation in response to a student's inquiry. During this exploration, he encouraged students to determine
approaches to solving the problem on their own, and with his guidance, students were able to solve the problem.
In summary, the eight Grade 5 teachers in District 1 varied from Level 1 to Level 5 (see Figure F10). Two MiC teachers and one teacher who selected materials
from a variety of sources and often designed his own were assigned Level 5, indicating that their interactive decisions were most aligned with teaching for
understanding. One MiC teacher was assigned Level 4, indicating that her interactive decisions emphasized good standard pedagogy and teaching mathematics
for understanding, and one MiC teacher was assigned Level 3, indicating that her interactive decisions provided greater attention to good standard pedagogy.
Two MiC teachers were assigned Level 2, indicating that more decisions were reflective of good standard pedagogy, although decisions were predominantly least
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aligned with teaching for understanding. The remaining teacher using a conventional curriculum was assigned Level 1, indicating that her interactive decisions
were least aligned with teaching mathematics for understanding.
MIC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell
CONVENTIONAL
Dewey-Kershaw
River Forest-Fulton
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Figure F10. Level of teachers' interactive decisions, District 1, Grade 5.
Nature of Student Explanations
The index ratings about the nature of students' explanations for Greene ranged from Level 1 to Level 3 (see Table F70 this appendix). The mean rating across
observations was 1.67, indicating that either Greene only elicited answers (Level 1) or that students' explanations focused on procedures (Level 2). To illustrate a
rating at Level 2, students’ explanations that occurred during a lesson by Greene are described. The observer noted: “Explanations were more to have an answer
than to explain [students’] reasoning and thinking. For example, a student said, ‘I counted all the spaces and got 60,000’” (Greene, Observation 3/23/98). In this
example, students’ explanations were focused on procedures, not mathematical reasoning. During other class periods, students' explanations were rated at Level
1, indicating that students only stated answers. To illustrate a rating at Level 1, students' explanations that occurred during a lesson by Greene are described. The
observer noted: “Students gave answers only. [Ms. Greene] would prompt, ‘Does it increase or decrease? By how much?’ (Greene, Observation 9/23/97). In this
situation, questions posed by Greene only required students to provide answers. Students were not expected to explain their reasoning.
The index ratings about the nature of students’ explanations for Kipling ranged from Level 1 to Level 3 (see Table F70). Although the mean rating across
observations was 2.33, in five of the nine observations the students’ explanations were rated Level 3, indicating that the students’ explanations focused on
mathematical processes. To illustrate a rating at Level 3, students’ explanations that occurred during a lesson by Kipling are described. The observer noted:
Many students shared strategies with their group or with the whole class. Examples:
[If 1/3 cup is for 4 servings, what amount is needed for 24 servings?] I added 1/3 six times because 4 × 6 = 24.
[3/8 cup is needed for 2 servings.] To get from 2 servings to 8 servings, I can add 3/8 four times. That’s 12/8 or 1 4/8
which is 1½ (Kipling, Observation 12/10/97).

•
•
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In this situation, students explained their solution strategies.
The index ratings about the nature of students’ explanations for LaSalle ranged from Level 1 to Level 3 (see Table F70). Although the mean rating across
observations was 2.78, in eight of the nine observations the students’ explanations were rated Level 3, indicating that the students’ explanations focused on
mathematical processes. To illustrate a rating at Level 3, students’ explanations that occurred during a lesson by LaSalle are described. The observer noted:
When students gave a measure, they explained how they got it. Examples:
•
I measured one tile and then counted the tiles.
•
The chalk was 1/14 of a strip. I measured it and then folded that much over until I used the whole strip. There were 14 sections. (LaSalle,
Observation 4/21/98)
In this example, students’ explanations focused on solution strategies.
The index ratings about the nature of students’ explanations for Linne ranged from Level 1 to Level 3 (see Table F70). The mean rating across observations was
1.78, indicating that during most of the observations, students’ explanations focused on procedures. To illustrate a rating at Level 2, students’ explanations that
occurred during a lesson by Linne are described. The observer noted:
Examples:
•
I counted 33 in the jar. I think I would need 36 more because I need more than half. I estimate 69.
•
I divided the picture into eighths. When I count how many things in 1/8, I will add that number 8 times (Linne, Observation 2/17/98).
In this example, students’ explanations focused on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Hamilton ranged from Level 1 to Level 3 (see Table F70). Although the mean rating across
observations was 1.89, the students’ explanations were rated Level 1 on four occasions, Level 2 on three occasions, and Level 3 on two occasions, indicating that
students’ explanations were sometimes answers only, sometimes focused on procedures, and sometimes focused on mathematical processes. To illustrate a rating
at Level 1, students’ explanations that occurred during a lesson by Hamilton are described. The observer noted: “Students took part in the large group
discussions, but the teacher explained the strategies” (Hamilton, Observation 12/17/97).
In this situation, Hamilton did not expect the students to explain their procedures, reasoning, or solution strategies. During other class periods, students’
explanations were rated at Level 2. The observer noted: “The students gave their procedures but not their thinking or strategies” (Hamilton, Observation
10/29/97). In this example, students’ explanations were focused on procedures, not mathematical reasoning. On other occasions, the observer noted students’
explanations did focus on mathematical processes.
Examples:
•
New Year’s Day is the first day of January so it couldn’t fall on the third Monday.
•
There are two sides to a coin so you have the same chance of getting heads or tails.
•
There are only 365 days in the year so you would have to match a birthday if there were 367 people in the room (Hamilton, Observation
5/19/98).
In these examples, students’ explanations focused on reasoning.
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The index ratings about the nature of students’ explanations for Mitchell ranged from Level 2 to Level 3 (see Table F70). The mean rating across observations
was 2.33, indicating that students’ explanations usually focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a
lesson by Mitchell are described. The observer noted: “[Ms. Mitchell] tended to give explanations after the student gave the solution. Students were allowed to
explain also. [For example, explaining the compensation strategy for finding the mean, a student said,] ‘I can cross out the 4 for cookie and put 3, and then cross
off the 2 for ginger and put 3’” (Mitchell, Observation 1/7/98). In this example, students’ explanations were focused on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Kershaw ranged from Level 1 to Level 3 (see Table F70). The mean rating across observations
was 1.44, indicating that usually students stated answers and were not expected to elaborate on their procedures, reasoning, or solution strategies. To illustrate a
rating at Level 1, students’ explanations that occurred during a lesson by Kershaw are described. The observer noted: “Students stated answers to questions when
they were given the opportunity. Explanation was not involved” (Kershaw, Observation 5/27/98). In this example, Kershaw elicited answers only when
questioning students.
The index ratings about the nature of students’ explanations for Fulton ranged from Level 1 to Level 3 (see Table F70). Although the mean rating across
observations was 2.33, on five occasions students’ explanations were rated at Level 3, on two occasions at Level 2, and on two occasions at Level 1, indicating
that students’ explanations usually were focused on mathematical processes, but sometimes on procedures or answers only. To illustrate a rating at Level 3,
students’ explanations that occurred during a lesson by Fulton are described. The observer noted: “When the students gave answers to the quiz problems, they
explained the procedure or strategy and why it worked” (Fulton, Observation 4/23/98). In this example, students’ explanations focused on solution strategies.
In summary, the mean ratings for the eight Grade 5 teachers in District 1 varied from 1.44 to 2.78. Four teachers (three using MiC) had mean ratings greater than
2.00, indicating that students' explanations were at least at the level of a focus on procedures and approached explanations focused on mathematical processes
(see Figure F11). Three MiC teachers had mean ratings that approached 2.00, indicating that either students' explanations focused on procedures or their
responses were limited to answers only. The remaining teacher using a conventional curriculum had a lower rating, indicating that she frequently only elicited
answers during class.
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Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

CONVENTIONAL
Dewey-Kershaw (9)
River Forest-Fulton (9)
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Figure F11. Level of students' explanations, District 1, Grade 5.
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Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Greene ranged from Level 1 to Level 4 (see Table F71 in this
appendix). The mean rating across observations was 1.78, indicating that different problem-solving strategies were rarely elicited from students or were only
briefly mentioned by the teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Greene is described. The
observer noted: “Different problem-solving strategies were rarely elicited from the students. [Ms. Greene] wanted the students to use percent bars to solve the
problems. However, she also encouraged them to use calculators and the percent key” (Greene, Observation 4/7/98). In this example, Greene suggested two
alternate strategies but wanted students to use the demonstrated strategy. She rarely asked about student use of the alternate strategies.
The index ratings about the extent to which multiple strategies were discussed in class for Kipling ranged from Level 1 to Level 4 (see Table F71). Although the
mean rating across observations was 2.22, on four of the nine observations, use of multiple solution strategies was rated at Level 3 or Level 4, indicating that
sometimes multiple strategies were not elicited from students and other times discussion of alternative strategies was an important element of classroom
instruction. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Kipling is described. The observer noted: “[Ms.
Kipling] directed the procedure that she wanted used. When students talked about their strategies, she directed them back to the procedure she was working with”
(Kipling, Observation 1/8/98). In this example, while students mentioned different solution strategies, Kipling redirected them to use her original procedure. To
illustrate a rating at Level 4, the discussion of multiple strategies that occurred during another lesson by Kipling is described. The observer noted: “[Ms.
Kippling] encouraged the use of a variety of strategies to solve the problems. [One student said,] ‘I chose [the first one] because ½ is 2/4 and 2/4 + ¾ is 5/4 or
$1.25. So all together I have $4.25.’ Other [students] only used hundredths since they were dealing with money” (Kipling, Observation 5/19/98). In this example,
the discussion of alternative strategies was frequent, substantive in nature, and an important element of classroom instruction.
The index ratings about the extent to which multiple strategies were discussed in class for LaSalle ranged from Level 1 to Level 4 (see Table F71). The mean
rating across observations was 3.67, indicating that multiple strategies were encouraged and valued and that student discussion of different strategies was
substantive. To illustrate a rating of Level 4, the discussion of multiple strategies that occurred during a lesson by LaSalle is described. The observer noted:
Students used and explained a variety of strategies for all problems. [For one problem] one group used the spiral Xerox marks on the edge of
the paper to measure the yarn and then marked off the fractional parts by counting the number of spirals. Some used rulers. Others folded the
yarn to find the fractional parts. [One student suggested,] “We could use our fraction strips.” [Another student suggested,] “We could make
them all twelfths.” (LaSalle, Observation 12/16/97)
In this example, the discussion of alternative strategies was substantive in nature, an important element of classroom instruction, and ongoing throughout the
lesson.
The index ratings about the extent to which multiple strategies were discussed in class for Linne ranged from Level 1 to Level 3 (see Table F71). The mean rating
across observations was 1.22, indicating that multiple strategies were not elicited from students. To illustrate a rating at Level 1, the discussion of multiple
strategies that occurred during a lesson by Linne is described. The observer noted: “Multiple strategies were not encouraged in this lesson. [Students] were to
measure the whales’ lengths by using the graph” (Linne, Observation 1/14/98). In this example, Linne assigned the procedure students were to use for measuring
the whales. Multiple strategies were not elicited from students.
The index ratings about the extent to which multiple strategies were discussed in class for Hamilton ranged from Level 1 to Level 4 (see Table F71). The mean
rating across observations was 2.11, indicating that different problem-solving strategies were rarely elicited from students or were only briefly mentioned by the
teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Hamilton is described. The observer noted: “When
the students were reading the tables, [Ms. Hamilton] asked for various strategies. For most of the problems, strategies were not discussed” (Hamilton,
Observation 3/18/98). In this example, different problem-solving strategies were elicited from students for only one problem.
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The index ratings about the extent to which multiple strategies were discussed in class for Mitchell ranged from Level 1 to Level 4 (see Table F71). The mean
rating across observations was 2.89, indicating that students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction. To illustrate a rating of Level 3, the discussion of multiple strategies that occurred during a lesson by Mitchell is described. The observer
noted: “[Ms. Mitchell] directed most procedures. However, when students wanted to try a different strategy, they were encouraged to do so” (Mitchell,
Observation 12/8/97). In this example, students were encouraged to use alternate strategies, but this was not a primary goal of instruction.
The index ratings about the extent to which multiple strategies were discussed in class for Kershaw ranged from Level 1 to Level 4 (see Table F71). Although the
mean rating across observations was 1.56, on seven of the nine observations the discussion of multiple strategies was rated at Level 1, indicating that usually
multiple strategies were not elicited from students. For example, on one occasion the observer noted, “Students were required to use the strategy and procedure
used by [Ms. Kershaw]” (Kershaw, Observation 3/17/98). In this example, multiple strategies were not elicited from the students, nor were other strategies
allowed.
The index ratings about the extent to which multiple strategies were discussed in class for Fulton ranged from Level 1 to Level 4 (see Table F71). The mean
rating across observations was 2.33, indicating that different problem-solving strategies were rarely elicited from students or only briefly mentioned by the
teacher. For example, the observer noted, “Different strategies were not frequently mentioned” (Fulton, Observation 4/23/98). In this example, different problemsolving strategies were rarely elicited from students or rarely mentioned by the teacher.
In summary, the mean ratings for the eight Grade 5 teachers in District 1 varied from 1.22 to 3.67. One MiC teacher had a mean rating greater than 3.00,
indicating that on some occasions alternate strategies were elicited, but this was not a primary goal of instruction, and on other occasions discussion of alternative
strategies was frequent, substantive in nature, and an important element of classroom instruction (see Figure F12). Four teachers (three using MiC) had mean
ratings greater than 2.00, indicating that different problem-solving strategies were rarely elicited from students, but on some occasions alternate strategies were
elicited for solving particular problems. Three teachers (two using MiC) had mean ratings greater than 1.00, indicating that multiple strategies were rarely if at all
elicited from students.
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Teacher (No. of Observations)

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)
Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)
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Figure F12. Level of elicitation of multiple strategies, District 1, Grade 5.
Lesson Reflection or Summary
The eight Grade 5 teachers in District 1 varied from Level 1 to Level 2 on the index for lesson reflection or summary (see Figure F13). Three MiC teachers
(LaSalle, Linne, and Mitchell) and one teacher using a conventional curriculum (Fulton) were assigned ratings of Level 2, indicating that some opportunities
were provided each week for students to reflect on the mathematics in a lesson or in a series of lessons or for students to summarize what they had learned in a
lesson. Three MiC teachers (Greene, Kipling, and Hamilton) and one teacher using a conventional curriculum (Kershaw) were assigned ratings of Level 1,
indicating that few opportunities, if any, were provided for reflection on or summary of lesson content.
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Figure F13. Level of lesson reflection or summary, District 1, Grade 5.
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Summary
In summary, the eight Grade 5 teachers in District 1 varied in each of the six subcategories of Instruction that characterized mathematical interaction during
instruction (see Figure F14). For one MiC teacher, mathematical interaction during lessons was most aligned with teaching for understanding. For three teachers
(two MiC), mathematical interaction was more aligned with teaching for understanding in some subcategories than for other subcategories. Generally, during
lessons in which MiC was used, mathematical interaction during instruction was not well aligned with teaching for understanding. For one teacher using a
conventional curriculum, mathematical interaction during lessons was least aligned with teaching for understanding.
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Figure F14. Mathematical interaction during instruction, District 1, Grade 5 (continued on following page).
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Figure 14. (continued)
Lesson Presentation and Development
This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support
Nature of Mathematical Inquiry
This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge
Teachers' Interactive Decisions
This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding
Nature of Students' Explanations During Instruction
This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes
Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction
Lesson Reflection or Summary
This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities
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Classroom Assessment
Three subcategories of instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content of feedback.
Although she allowed students to think about and use different strategies, Greene sought procedural competence as evidence of student learning. Feedback was
teacher-directed and frequently occurred during group work, although it was limited in nature: “Ms. Greene moved around the room helping individual students.
When students were successful, no discussion was held” (Greene, Observation 9/23/97). Feedback at times was misleading, partially due to her own lack of
understanding. For example, “There were some questions that Ms. Greene did not understand and, therefore, led some students in the wrong direction. Ms.
Greene explained that she had just started group work. However, no instruction was given on what to work on in groups” (Greene, Observation 9/23/97). In this
case, Greene did not attend to student misconceptions; no further instruction was provided before group work.
Table F17
Subcategories of Classroom Assessment: Greene, Banneker Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
1

Description of Rating
Procedural competence
Teacher-directed feedback
Feedback withheld and/or misleading

Kipling frequently asked questions and sought student explanations as well as procedures as evidence of student learning. For example, “She asked frequently,
‘How did you get it?’ Students explained their thinking. Ms. Kipling led the using good questioning techniques. ‘How could I do this without counting?’ ‘Try
another strategy.’ ‘Can you explain why you did the math that way?’” (Kipling, Observation 10/23/97). Feedback was primarily teacher-directed, although it was
more thorough than simply accepting answers without explanation.
Table F18
Subcategories of Classroom Assessment: Kipling, Beethoven Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
3
2
3

Description of Rating
Undeveloped process orientation
Teacher-directed feedback
Low-level, closed feedback
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LaSalle viewed student explanations as evidence of their learning. She sought both verbal and written communication of process. For example, “Students wrote
their answers on a transparency. Student volunteers then read the problem and solution and explained what they did” (LaSalle, Observation 10/28/97). On
another occasion, the observer noted: “Students presented solutions on transparencies. They presented solutions to other problems on large white boards. Their
strategies were clever and, for the most part, different from one group to the next. Students helped each other and talked about mathematics” (LaSalle,
Observation 12/16/97). Students worked toward sense-making and often provided feedback to each other. They assessed their own work and the work of others.
LaSalle explained, “They check with each other. When they work in small groups, I witness that. ‘Well, what did you get?’ Sometimes…they will explain their
answers to each other. They’ll say, ‘How did you get that? Well, I did this and then this.’ So they do some counseling together” (LaSalle, Interview 4/21/98).
Feedback provided by LaSalle is directed toward conceptual understanding. Student misconceptions are addressed through probing questions, counterexamples,
and alternate representations. For example, “When they got to #3…confusion reigned. LaSalle regrouped the students and asked if anyone thought of a way to
answer this without counting. She put the strings of beads on the overhead projector, and a student showed how to pair them to see if there were any
left….LaSalle kept asking for explanations and strategies” (LaSalle, Observation 10/28/97).
Table F19
Subcategories of Classroom Assessment: LaSalle, Beethoven Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
5
5

Description of Rating
Principled process orientation
Toward student self-assessment
Concept-direct feedback

Linne sought procedural competence as evidence of student learning. Feedback was teacher-directed and was directed toward skills and procedures. Linne rarely
addressed the meaning of the procedures or related mathematics concepts.
Table F20
Subcategories of Classroom Assessment: Linne, Beethoven Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback
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Hamilton sought procedural competence as evidence of student learning. Feedback was teacher-directed and was directed toward skills and procedures. Feedback
was withheld at times, as noted by the observer: “Interestingly, Ms. Hamilton realized that students did not understand the lesson, but she did nothing to modify
the lesson” (Hamilton, Observation 12/17/97). On other occasions, feedback was misleading. For example, during a lesson that involved rounding large numbers,
such as the population of Pittsburgh at 2,394,811, faulty reasoning was used but was supported by Hamilton: “This reasoning was ‘okayed’ by Ms. Hamilton.
2.3948 is rounded to 2.395 because the fifth number is 8 and it’s bigger than 4, so you raise it to 5’” (Hamilton, Observation 4/22/98). The lesson continued
without attention to correct reasons why the number was rounded in this way and the importance of stating millions with the rounded answer.
Table F21
Subcategories of Classroom Assessment: Hamilton, Dewey Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
1

Description of Rating
Procedural competence
Teacher-directed feedback
Feedback withheld and/or misleading

Mitchell frequently asked questions and sought student explanations as well as procedures as evidence of student learning. Feedback was teacher-directed.
Feedback often involved adding more of the same ways to look at the content and did not address student difficulties. For example, in journal entries on 11/21/97
and 11/26/97, Mitchell noted that she was aware that students were having problems completing ratio tables. Especially problematic were situations in which
students needed to take half of a fractional amount. Mitchell did include additional work with ratio tables, but she did not go beyond that to provide alternative
approaches such as the bar representation and fraction strips that had been introduced earlier in the unit. She missed the opportunity for students to develop
conceptual understanding of taking half of fractional quantities and to make connections between the ratio table and other forms of representation.
Table F22
Subcategories of Classroom Assessment: Mitchell, Dewey Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
3
2
1

Description of Rating
Undeveloped process orientation
Teacher-directed feedback
Feedback withheld and/or misleading
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Kershaw sought procedural competence as evidence of student learning. Feedback was rarely given to students, and student misconceptions were not addressed.
Table F23
Subcategories of Classroom Assessment: Kershaw, Dewey Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
1
1

Description of Rating
Procedural competence
No feedback
Feedback withheld and/or misleading

Fulton used informal classroom assessment regularly through questioning students during whole-class discussion focused on students' understanding of
mathematical content. In his teaching he emphasized mathematics as a logical discipline and felt that once basic rules were learned they could be applied to
larger and more complex situations. One of his primary goals was to help students overcome their misunderstandings about mathematics. He selected lesson
materials to address student needs. He used informal classroom assessment focused on students’ understanding of the mathematical content of the lesson and
made changes such as a more in-depth exploration of the mathematical content to encourage students’ understanding.
Table F24
Subcategories of Classroom Assessment: Fulton, River Forest Elementary School, District 1, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
5
5

Description of Rating
Principled process orientation
Toward student self-assessment
Concept-directed feedback

In summary, the 8 fifth-grade teachers in District 1 varied in all three subcategories of classroom assessment (see Figure F15). Two teachers (one MiC) were
assigned the highest ratings in each subcategory of classroom assessment, indicating that they maintained a principled process orientation toward the evidence
sought in assessment, allowed students to assess their own work and work of others, and directed feedback toward conceptual understanding. Four teachers (three
MiC) sought evidence of procedural competence and two teachers (both MiC) used student explanation as well as correct procedures in assessing student
learning. Feedback was primarily teacher-directed for five MiC teachers, and feedback was often missing for one teacher using a conventional curriculum. Two
MiC teachers provided low-level closed feedback which involved more than accepting correct answers. Four teachers (three MiC) provided limited feedback,
some of which was misleading to students.
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MIC
Evidence Sought
This scale measures the evidence teacher regards as

Banneker-Greene

indicative of student achievement and understanding.
1. Limited evidence.

Beethoven-Kipling

2. Procedural competence.

Beethoven-LaSalle

3. Undeveloped process orientation.
4. Conservative process orientation.
5. Principled process orientation.

Feedback Coherence and Purpose

Beethoven-Linne

This scale measures the method and goal orientation of
feedback that the teacher makes available to students.

Dewey-Hamilton

1. No feedback.
2. Teacher-directed feedback.

Dewey-Mitchell

3. Emerging shared responsibility.
4. Purposeful shared responsibility.
5. Toward student self-assessment.

Content of Feedback

CONVENT IONAL

This scale measures the degree of substantive feedback provided
to students, from teachers, students, and available resources.

Dewey-Kershaw

1. Feedback withheld and/or misleading.
2. Answer-only feedback.
3. Low-level, closed feedback.

River Forest-Fulton

4. Mixed, superficial feedback.

0
Evidence Sought

1

2

Feedback Coherence

3

4

5

5. Concept-directed feedback.

Feedback Content

Figure F15. Classroom assessment, Grade 5, District 1.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working relationships among
students, and level of student engagement.
Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Greene ranged from Level 1 to Level 3 (see Table F72 in this appendix). The mean rating
across observations was 1.44, indicating that student–student conversation was usually not encouraged. To illustrate a rating at Level 1, student–student
conversations that occurred during a lesson by Greene are described. The observer noted, “Students did not interact in this class although they were seated in
groups” (Greene, Observation 11/11/97). In this example, student–student conversation was not encouraged.
The index ratings about the nature of student–student conversation for Kipling ranged from Level 1 to Level 3 (see Table F72). The mean rating across
observations was 1.22, indicating that student–student conversation was usually not encouraged. To illustrate a rating at Level 1, student-student conversations
that occurred during a lesson by Kipling are described. The observer noted, “Student conversations were not mathematical. There was very little conversation,
but when there was, it was usually social” (Kipling, Observation 3/4/98). In this example, student–student conversations were not about mathematics, but were
social in nature.
The index ratings about the nature of student–student conversation for LaSalle ranged from Level 1 to Level 4 (see Table F72). Although the mean rating across
observations was 3.22, on five of the nine observations student-student conversation was rated at Level 4, indicating that student–student conversation was
substantive. To illustrate a rating at Level 4, student–student conversations that occurred during a lesson by LaSalle are described. LaSalle noted in her journal, “I
was really excited by the class discussion among students. I sat back and listened to all the ‘math’ going on. Words like range, median, and average weren’t used,
but the class still understood all the math” (LaSalle, Journal entry 1/9/98). On another occasion, the observer noted, “This group is very strong when working
with their peers. They discuss the mathematics and work together to arrive at a solution” (LaSalle, Observation 5/1/98). In these examples, student–student
conversation was substantive and was characterized by reciprocal interaction that involved careful listening to others’ ideas in order to understand them and build
discussion around them.
The index ratings about the nature of student–student conversation for Linne ranged from Level 1 to Level 3 (see Table F72). The mean rating across
observations was 1.44, indicating that student–student conversation usually was not encouraged. To illustrate a rating at Level 1, student–student conversations
that occurred during a lesson by Linne are described. The observer noted, “There were no exchanges between peers in small groups or as a part of the large group
discussions. Interactions were between student and teacher” (Linne, Observation 1/14/98). In this example, students conversed with the teacher; student–student
conversation did not exist.
The index ratings about the nature of student–student conversation for Hamilton ranged from Level 1 to Level 4 (see Table F72). Although the mean rating
across observations was 1.67, during six of the nine observations student–student conversation was rated at Level 1, indicating that student–student conversation
was not allowed or was social in nature. However, ratings of Level 2, Level 3, and Level 4 were each assigned one time. To illustrate a rating at Level 1, student–
student conversations that occurred during a lesson by Hamilton are described. The observer noted, “Students’ exchanges with peers reflected little or no
conversation of mathematical ideas” (Hamilton, Observation 4/22/98). In this example, student–student conversation was more social in nature. To illustrate a
rating at Level 4, student–student conversations that occurred during another lesson by Hamilton are described. The observer noted, “Students discussed
solutions and each group members’ thoughts about the situations” (Hamilton, Observation 5/19/98). In this example, student–student conversation was
substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas in order to understand them and build discussion around
them.
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The index ratings about the nature of student–student conversation for Mitchell ranged from Level 1 to Level 4 (see Table F72). Although the mean rating across
observations was 1.78, during five of the nine observations student–student conversation was rated at Level 1, indicating that student–student conversation often
was not allowed or was social in nature. When student–student conversation did occur, it was on a limited basis and usually consisted of sharing answers. To
illustrate a rating at Level 2, student–student conversations that occurred during a lesson by Mitchell are described. The observer noted, “Some students
discussed mathematics, but for the most part students worked alone even though they were seated in groups. Few students shared ideas or problem solving
strategies. They sat together, but there was little interaction except to check on the correctness of answers”(Mitchell, Observation 3/3/98). In this example,
student–student conversation was limited and usually consisted of sharing answers. To illustrate a rating at Level 4, student–student conversations that occurred
during another lesson by Mitchell are described. The observer noted, “In groups, [students] were discussing mathematics and strategies very well” (Mitchell,
Observation 11/12/97). In this example, student–student conversation was substantive. Students discussed with each other their reasoning and mathematical
ideas.
The index ratings about the nature of student–student conversation for Kershaw were all at Level 1 (see Table F72), indicating that conversation among students
was not permitted or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by Kershaw are described.
The observer noted, “The students were not allowed to talk to one another. There was no discussion they could participate in during class”(Kershaw, Observation
4/21/98). In this example, students were not allowed to discuss the lesson.
The index ratings about the nature of student–student conversation for Fulton ranged from Level 1 to Level 4 (see Table F72). Although the mean rating across
observations was 2.00, on five of the nine observations student–student conversation was rated at Level 1, indicating that often student–student conversation was
not allowed or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by Fulton are described. The
observer noted, “Student exchanges were with the teacher and not with their peers” (Fulton, Observation 1/20/98). In this example, students discussed the lesson
with the teacher, not with each other. To illustrate a rating at Level 4, student–student conversations that occurred during another lesson by Fulton are described.
The observer noted, “Many students discussed the problems and the strategies with partners”(Fulton, Observation 12/18/97). In this example, student–student
conversation was substantive and characterized by reciprocal interaction between partners that involved careful listening to the partner’s ideas in order to
understand them and build discussion around them.

146

In summary, the mean ratings for the eight Grade 5 teachers in District 1 varied from 1.00 to 3.22. One MiC teacher had a mean rating over 3.00, indicating that
student–student conversation was limited on some occasions and was not encouraged at other times (see Figure F16). One teacher using a conventional
curriculum had a meaning rating of 2.00, and two MiC teachers had mean ratings close to 2.00, indicating that student exchanges were limited. Two MiC
teachers had mean ratings around 1.50, indicating that frequently conversation was not encouraged and was limited during other class periods. Mean ratings for
two teachers (one MiC) were at or close to 1.00, indicating that conversation among students was not encouraged.

MIC

School-Teacher (No. of Observations)

Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

CONVENTIONAL
Dewey-Kershaw (9)
River Forest-Fulton (9)

0

1

2

3

4

Figure 16. Level of student–student conversation, District 1, Grade 5.
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Collaborative Working Relationships
The index ratings about the nature of students’ collaboration in the classroom for Greene ranged from Level 1 to Level 3 (see Table F73 in this appendix).
Although the mean rating across observations was 1.33, on seven of the nine observations students’ collaboration was rated at Level 1, indicating that none of the
students were working together in small-group or large-group settings, or if they were working in small groups, one student typically gave answers to other
members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by
Greene is described. The observer noted, “The students did not work collaboratively. They sometimes took answers from each other but did not share solution
strategies or thinking processes”(Greene, Observation 3/23/98). In this example, students shared only answers; they did not work collaboratively to solve the
problems.
The index ratings about the nature of students’ collaboration in the classroom for Kipling ranged from Level 1 to Level 3 (see Table F73). Although the mean
rating across observations was 1.38, on six of the eight observations students’ collaboration was rated at Level 1, indicating that none of the students were
working together in small-group or large-group settings, or if students were working in small groups, one student typically gave answers to other members of the
group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by Kipling is described.
The observer noted, “When these students worked together, it was mainly to check answers or to take someone else’s answer for their own. Very rarely did they
discuss process or strategies” (Kipling, Observation 3/4/98). In this example, students did not work collaboratively to solve problems; they only shared answers.
The index ratings about the nature of students’ collaboration in the classroom for LaSalle ranged from Level 2 to Level 4 (see Table F73). The mean rating across
observations was 3.11, indicating that although some students exchanged ideas or provided peer assistance, contributions to solving problems were not made
equally by all students. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by LaSalle is described.
The observer noted, “Some students were discussing how to approach the problems but others relied on team members to solve the problems. Some members
contributed much more than others and some team members were ignored” (LaSalle, Observation 3/17/98). In this example, some students exchanged ideas, but
the contributions to solving problems were not made equally by all students.
The index ratings about the nature of students’ collaboration in the classroom for Linne ranged from Level 1 to Level 3 (see Table F73). The mean rating across
observations was 1.57, indicating that few students shared ideas or discussed how a problem should be solved, or that many of the students in a group were
working on different problems and at different paces. To illustrate a rating for students’ collaboration at Level 2, student collaboration that occurred during a
lesson by Linne is described. The observer noted, “A few students helped those who had been absent. The help was given willingly” (Linne, Observation
11/19/97).”
The index ratings about the nature of students’ collaboration in the classroom for Hamilton ranged from Level 1 to Level 4 (see Table F73). Although the mean
rating across observations was 1.63, on five of the eight observations student collaboration in the classroom was rated at Level 1, indicating that none of the
students were working together in small-group or large-group settings, or if students were working in small groups, one student typically gave answers to other
members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by
Hamilton is described. The observer noted, “Students were seated in groups but they did not work together on problems. Sometimes a student would ask another
an answer to a problem”(Hamilton, Observation 3/18/98).
The index ratings about the nature of students’ collaboration in the classroom for Mitchell ranged from Level 1 to Level 4 (see Table F73). The mean rating
across observations was 1.83, indicating that few students shared ideas or discussed how a problem should be solved or that many of the students in a group were
working on different problems at different paces. However, on three of the nine observations, no rating for student collaboration was given because the main
purpose of the lesson was to give students needed individual practice or independent work. To illustrate a rating for students’ collaboration at Level 2, student
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collaboration that occurred during a lesson by Mitchell is described. The observer noted, “Few students shared ideas or problem solving strategies. They sat
together, but there was little interaction except to check on the correctness of answers”(Mitchell, Observation 3/3/98). In this example, although students
physically sat together, few students shared ideas or discussed how a problem should be solved.
The index ratings about the nature of students’ collaboration in the classroom for Kershaw were all at Level 1 (see Table F73), indicating that none of the
students were working together in small-group or large-group settings, or if they were working in small groups, one student typically gave answers to other
members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by
Kershaw is described. The observer noted, “Even though [students] were seated in pairs, they did not work together. At times, [Ms. Kershaw] mentioned it, but it
did not happen”(Kershaw, Observation 11/18/97).
The index ratings about the nature of students’ collaboration in the classroom for Fulton ranged from Level 1 to Level 4 (see Table F73). The mean rating across
observations was 2.50, indicating that although some students exchanged ideas or provided peer assistance, contributions to solving problems were not made
equally by all students. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by Fulton is described. The
observer noted, “Many students discussed the problems and the strategies with partners”(Fulton, Observation 12/18/97).
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Teacher (No. of Observations)

In summary, the mean ratings for the eight Grade 5 teachers in District 1 varied from 1.00 to 3.11. One MiC teacher had a mean rating greater than 3.00,
indicating that some students were exchanging ideas or providing peer assistance (see Figure F17). One teacher using a conventional curriculum had a mean
rating greater than 2.00, indicating that on some occasions some students were sharing ideas or discussing how a problem should be solved. Four MiC teachers
had mean ratings greater than 1.00, indicating that on some occasions a few students were sharing ideas or discussing how a problem should be solved. The
remaining teacher using a conventional curriculum had a mean rating of 1.00, indicating that none of the students were working collaboratively.

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)
Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)
0

1

2

3

4

Figure F17. Level of student collaborative working relationships, District 1, Grade 5
Student Engagement During Instruction
The index ratings about the extent to which students were engaged during the lesson for Greene ranged from Level 2 to Level 4 (see Table F74 in this appendix).
The mean rating across observations was 3.11, indicating that student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level
3, students’ on-task behavior that occurred during a lesson by Greene is described. The observer noted, “Most of the students were engaged for part of the period.
When they were asked to work in groups at the end of the period, most students were not engaged in the work” (Greene, Observation 4/7/98). In this example,
student engagement during the lesson was inconsistent.
The index ratings about the extent to which students were engaged during the lesson for Kipling ranged from Level 3 to Level 4 (see Table F74). The mean rating
across observations was 3.44, indicating that on some occasions student engagement was sporadic or episodic and widespread during other classes. To illustrate a
rating for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Kipling is described. The observer noted, “During the large
group discussions with [Ms. Kipling], students were actively involved in the lesson. When they worked in small groups, students were not on task and wasted
time” (Kipling, Observation 5/19/98). In this example, student engagement during the lesson was inconsistent. To illustrate a rating for student engagement at
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Level 4, students’ on-task behavior that occurred during another lesson by Kipling is described. The observer noted, “Students were very involved in the lesson
and interested in pursuing the questions” (Kipling, Observation 10/23/97). In this example, most students were on task pursuing the substance of the lesson most
of the time.
The index ratings about the extent to which students were engaged during the lesson for LaSalle ranged from Level 3 to Level 4 (see Table F74). The mean rating
across observations was 3.67, indicating that student engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task
behavior that occurred during a lesson by LaSalle is described. The observer noted, “Every student was involved in the mathematics and the lesson. They worked
hard and were very serious about their tasks” (LaSalle, Observation 1/13/98). In this example, all students were on task pursuing the substance of the lesson.
The index ratings about the extent to which students were engaged during the lesson for Linne ranged from Level 2 to Level 4 (see Table F74). The mean rating
across observations was 2.89, indicating that student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ ontask behavior that occurred during a lesson by Linne is described. The observer noted, “Most students were involved in the lesson, but the teacher had to remind
some students to stay on task occasionally” (Linne, Observation 3/18/98). In this example, most students were engaged in class activities some of the time, but
this engagement was inconsistent and dependent on prodding from the teacher.
The index ratings about the extent to which students were engaged during the lesson for Hamilton ranged from Level 3 to Level 4 (see Table F74). The mean
rating across observations was 3.56, indicating that on some occasions student engagement was sporadic or episodic and widespread during other classes. To
illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Hamilton is described. The observer noted,
“Most students were engaged in class activities some of the time. Confusion led to non-participation at times” (Hamilton, Observation 4/22/98). In this example,
most students were engaged in class activities, but this engagement was inconsistent. To illustrate a rating for student engagement at Level 4, students’ on-task
behavior that occurred during another lesson by Hamilton is described. The observer noted, “Students were enthusiastic and involved the entire period”
(Hamilton, Observation 5/19/98). In this example, students were on task pursuing the substance of the lesson.
The index ratings about the extent to which students were engaged during the lesson for Mitchell were all at Level 4 (see Table F74), indicating that student
engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Mitchell is
described. The observer noted, “Everyone was interested in the lesson, contributed to the large group discussions, and performed the tasks that [Ms. Mitchell]
assigned, numbering the cube and making the spinner” (Mitchell, Observation 4/8/98). In this example, students were on task pursuing the substance of the
lesson.
The index ratings about the extent to which students were engaged during the lesson for Kershaw ranged from Level 1 to Level 4 (see Table F74). The mean
rating across observations was 3.00, indicating that student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3,
students’ on-task behavior that occurred during a lesson by Kershaw is described. The observer noted, “Most students seemed engaged in the lesson the majority
of the time. Occasionally some [students] were doing other work and [Ms. Kershaw] had to remind them where they were” (Kershaw, Observation 5/27/98). In
this example, student engagement during the lesson was inconsistent and dependent on frequent prodding from the teacher.
The index ratings about the extent to which students were engaged during the lesson for Fulton were all at Level 4 (see Table F74), indicating that student
engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Fulton is
described. The observer noted, “The entire class was totally engaged the whole class period. They even [worked beyond the bell]” (Fulton, Observation
12/18/98). In this example, students were on task pursuing the substance of the lesson.
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Teacher (No. of Observations)

In summary, the mean ratings for the eight Grade 5 teachers in District 1 varied from 3.00 to 4.00. Two teachers (one using MiC) had mean ratings of 4.00,
indicating that student engagement was widespread with students on task pursuing the substance of the lesson most of the time (see Figure F18). Five MiC
teachers had mean ratings greater than 3.00, indicating that on occasion student engagement was widespread and on other occasions sporadic or episodic. One
teacher using a conventional curriculum had a mean rating of 3.00, indicating that student engagement was sporadic or episodic with most students engaged in
class activities some of the time.

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)
Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)
0

1

2

3

4

Figure F18. Level of student engagement, District 1, Grade 5.
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Summary
The eight Grade 5 teachers in District 1 varied in each of the three subcategories that characterized students' pursuits during instruction (see Figure F19). For one
MiC teacher, ratings on the three subcategories were relatively high, indicting that students were more actively involved during instruction than other fifth-grade
classes in this district. Generally, student–student conversation and student collaboration were very limited. For all teachers, students' engagement in lesson
activities tended to be sporadic or episodic with most students engaged in class activities some of the time.

MIC
Nature of Student–Student Conversation

Banneker-Greene

This index measures the extent to which student exchanges with
peers reflected substantive conversation of mathematical ideas:

Beethoven-Kipling

1. Conversation not encouraged
2. Lim ited conversation

Beethoven-LaSalle

3. Conversation not substantive in nature
4. Substantive conversation

Beethoven-Linne

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among

Dewey-Hamilton

students reflected collaborative working relationships:
NA. Independent work

Dewey-Mitchell

1. No collaboration am ong students
2. Lim ited exchange of ideas
3. Uneven participation
4. Substantive collaboration
Student Engagement during Instruction

CONVENTIONAL

This index measures the extent to which students remained
on task during the lesson:

Dewey-Kershaw

1. Disruptive disengagem ent
2. Passive disengagem ent

River Forest-Fulton
0
0.5
1
Student - Student Conversation

3. Sporadic or episodic engagem ent

1.5

2
2.5
3
3.5
Student Working Relationships

4

4. Widespread engagem ent

Overall Student Engagement

Figure F19. Students' pursuits, Grade 5, District 1.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents Instruction in the
simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and indicates the level on the composite
index Instruction for each teacher.
School-Teacher

Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell
Dewey-Kershaw
River Forest-Fulton

Lesson Planning
Mathematical Interaction
Classroom Assessment
FIPD
SAPD LPD
NI
ID
SE
MS LCS
ES
FCP
FC
— MiC —
3.75
2.5
3
2
2
2.78 2.23 1.67
2
2
1
3.75
2.5
3
3
2
3.88 2.78 1.67
3
2
3
5
3.75
5
5
5
4.63 4.59 3.33
5
5
5
3.75
3.75
5
2
4
2.97 1.53 3.33
2
2
3
2.5
3.75
3
3
3
3.15 2.64 1.67
2
2
1
3.75
3.75
4
3
5
3.88 3.61 3.33
3
2
1
— Conventional —
1.25
2.5
3
1
1
2.40 1.95 1.33
2
1
1
2.5
2.5
5
3
5
3.88 2.91 3.33
5
5
5

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

1.80
1.53
4.03
1.80
2.09
2.23

1.66
1.73
3.89
1.96
1.88
2.29

3.89
4.30
4.59
4.03
4.45
5.00

32.28
38.14
63.81
41.12
36.13
45.84

3
3
6
4
3
5

1.25
2.50

1.25
3.13

3.75
5.00

24.68
53.75

1
5

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction
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District 2
In District 2, five Grade 5 teachers participated in the study.
Unit Planning
Four teachers used MiC, and one teacher used the conventional curriculum already in place in her school. In this study, three subcategories characterized unit
planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
When Murphy planned to teach a MiC unit, she read through each section and tried to work all of the problems as a ten-year-old student would work them. She
often reworded the problems she thought were unclear. At times, Murphy planned a unit with Nash, another MiC teacher at the school. They discussed
modifications of the pacing suggestions in the teacher guide, the supplemental resources for practicing computation skills, and clarifications of various concepts
for some children. Murphy planned to follow the recommended sequence of units, but also provided time to review for the standardized test (Murphy, Interview
3/24/98).
Table F25
Subcategories of Unit Planning: Murphy, Armstrong Elementary School, District 2, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Nash used the recommended sequence of MiC units and acknowledged that planning a MiC unit was more complex than planning to teach a chapter from a
conventional mathematics textbook. As Nash planned for teaching a MiC unit, she read through the unit, collected needed materials, and prepared the student
activity sheets and pages from MiC ancillary materials (Number Tools). She carefully worked through each problem and tried to anticipate student responses and
difficulties. Nash thought of possible connections she could make to everyday life in order to make the unit more meaningful to the students. She did not consider
students’ prior knowledge when planning a unit but generally planned to make modifications as needed for each class. Nash usually relied on the MiC teacher’s
guide when planning the pace for her instruction and occasionally collaborated with Murphy, another MiC teacher at the school. Nash thought that MiC was well
aligned with the district curriculum guide and the district standardized tests, although she found it necessary to plan extra skill practice prior to administering
these tests (Nash, Interview 3/25/98).
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Table F26
Subcategories of Unit Planning: Nash, Armstrong Elementary School, District 2, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
1
2

Description of Rating
Little or no consideration of students' prior knowledge
Little or no variance from the text sequence
Adjustment anticipated

Fiske found teaching MiC to be very refreshing and energizing, and her students found the format of the materials easy to use and aesthetically pleasing. Her
main reservation about teaching MiC was insufficient focus on computation skills. When planning to teach a MiC unit, Fiske considered the district curriculum
guide and the skills her students needed for district standardized testing. She sequenced MiC units based on the content and the timing of the new state test. At
times, Fiske planned with a colleague who also taught MiC (Piccolo), but pacing of instruction differed because of their class schedules. During planning, Fiske
read through the unit, identified the mathematics concepts, and organized the necessary materials. She did not plan to informally assess students’ prior knowledge
but planned to address student difficulties as they developed. Fiske found planning to teach MiC units much easier than planning to teach a unit from a
conventional mathematics textbook. She thought the MiC teacher guide was thorough because it included unit objectives, activities, a list of the needed materials,
and suggestions for pacing, informal assessment and homework assignments. Fiske planned to follow the pacing suggestions, modifying to meet the needs of
each class (Fiske, Interview 3/18/98).
Table F27
Subcategories of Unit Planning: Fiske, Ogden Elementary School, District 2, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
2
2

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of external factors
Adjustment anticipated

As Piccolo planned for teaching a MiC unit, she considered the information in the unit and section overviews. In particular, she was interested in the goals of the
unit and suggestions for informal assessment, homework assignments, and journal entries. At times Piccolo prepared for teaching a unit with a colleague who
also taught MiC (Fiske). Piccolo also checked whether the MiC units aligned with district and state guidelines, and she was confident that the curriculum would
prepare students for the new statewide test. Piccolo sequenced units based on the content and the timing of the new state test, and she integrated supplemental
materials to prepare students for that standardized test. Before teaching a unit, Piccolo assessed students' prior knowledge by asking students questions about
prerequisite concepts. When teaching MiC, she found that direct presentation of the material was not as effective as allowing students develop their own
strategies. As a result she planned ways to decrease her own presentation of the material and increase student participation (Piccolo, Interview 3/18/98).
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Table F28
Subcategories of Unit Planning: Piccolo, Ogden Elementary School, District 2, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
2
2

Description of Rating
Informal or formal assessment of students' understanding
Consideration of external factors
Adjustment anticipated

Gant collaborated periodically with fourth-grade mathematics teachers at Von Steuben Elementary School, but she was the only fifth-grade mathematics teacher
at the school. She used a textbook that provided pretests, which she used for all chapters except those on basic computation with whole numbers. Gant used the
results of these pretests to plan activities designed to connect a chapter to students’ prior knowledge. Gant also used a variety of supplemental resource materials.
She followed the pacing suggested by the text, making adjustments for each group as needed. Gant felt that she met the state standards because she followed the
district curriculum guide, which was correlated with the state standards. Data on clusters of items from district or state standardized tests were shared with
teachers at the beginning of each year (Gant, Interview 5/4/98).
Table F29
Subcategories of Unit Planning: Gant, Von Steuben Elementary School, District 2, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated

In summary, the fifth-grade teachers in District 2 varied in two of the three subcategories of unit planning (see Figure F21). Although all teachers planned to
modify the pace of instruction as the unit or chapter developed, the teachers varied greatly in their attention to students' performance in the previous lesson. Two
teachers (Piccolo and Gant) planned the unit on the basis of information gathered during informal assessment. Piccolo assessed students' knowledge by asking
students questions about prerequisite concepts whereas Gant used chapter pretests provided by the textbook publisher. One teacher (Murphy) based unit planning
on her perceptions of students' prior knowledge in mathematics or in reading without informal or formal assessment. For two teachers (Nash and Fiske), students'
prior knowledge was not an important element in planning at the unit level. The teachers also varied in determining the sequence of instructional units. Two
teachers (Nash and Murphy) used the sequence of units recommended in teacher support materials. The other teachers also considered external factors such as
the content and timing of the statewide testing program when sequencing instructional units.
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UNIT PLANNING CODES*

Students' Prior Knowledge. The following scale measures the extent to which the teacher thinks about and
identifies students' prior knowledge while planning to teach a unit.

MiC

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

Armstrong-Nash
B

School-Teacher

Armstrong-Murphy

Unit Sequence. The following scale measures the extent to which the teacher might consider the sequence of
instructional units.

Ogden-Fiske

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Ogden-Piccolo
Students' Prior Knowledge
Unit Sequence

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

Pace of Instruction

Conventional
Von Steuben-Gant

Pace of Instruction. The following scale measures the extent to which the teacher might consider the pace for
instruction when planning to teach a unit.

B

* For detailed description of Unit Planning Codes see Table F75 in this appendix.

0

1

2

3

4

Figure F21. Unit planning, Grade 5, District 2.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the lesson; forms
of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving, and reflection on the content
of the lesson.
Murphy found that planning to teach a MiC lesson was much more difficult and complex than the very routine task of planning to teach from a conventional
textbook. Prior to each day, Murphy went over the lesson another time, familiarizing herself with the lesson and problems, working through each problem as a
student might, making sure she had the needed materials, and organizing the groups so each student would be successful. Her general plan was to present the
lesson to the whole class. Whole-class discussion would continue until she felt the students understood the main concept. Then the class would divide into
preplanned small groups. On average, Murphy thought she divided the class time equally between whole-class instruction and small-group work (Murphy,
Interview 3/24/98).
Three forms of instruction received similar emphasis in Murphy’s classes: review of previous material (on 68% of the reported days), whole-class discussions
(61%), and teacher presentations (53%). Each of these forms of instruction was given equal emphasis with other forms of instruction on at least 45% of the days,
and each was given at least half of the class period on nearly 50% of the reported days. Murphy frequently used warm-up activities (87%) and were given more
than half of the class period on 29% of the days, equal emphasis with other instructional formats on 38% of the days, and less than 10 minutes of class time on
33% of the days. Murphy used small-group work (27%), and it received at least half of the class period on 50% of the days and equal emphasis with other forms
of instruction on 43% of the days. Murphy infrequently used independent practice (Murphy, Teacher Log 1997-98).
Murphy frequently reported four student activities: investigating problems (77%), listening to their teacher or taking notes (60%), discussing answers and
solution strategies (57%), and participating in whole-class discussions (55%). Investigation of problems was given the most emphasis, in terms of reported days
and class time when used. It was given at least half of the class period on 58% of the reported days and equal emphasis with other student activities on 41% of
the reported days. Discussion of answers and solution strategies was given more than half of the class period on 43% of the reported days and equal emphasis
with other student activities on 57% of the reported days. Participation in whole-class discussion was given at least half of the class period on 43% of the days
and equal emphasis with other student activities on 55% of the reported days. Students listened to their teacher or took notes at least half of the class period on
30% of the days, equal emphasis with other student activities on 48% of the days, and less than 10 minutes of the class period on 23% of the days. Murphy
seldom reported using two student activities, practicing computation (4%) and reflecting on or summarizing lesson concepts (8%). Beginning homework and
taking tests or quizzes were not reported (Murphy, Teacher Log 1997-98).
In general, observation reports completed during Murphy’s classes supported the information she provided in her teaching logs. The lesson observed on 5/6/98,
for example, included: management duties, 3 minutes; teacher presentation and whole-class discussion, 9 minutes; whole-class discussion of problems 1-3, 11
minutes; small-group work, 20 minutes; and whole-class discussion of answers and solution strategies, 13 minutes.
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Table F30
Subcategories of Lesson Planning: Murphy, Armstrong Elementary School, District 2, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

1

Lesson planning with little or no regard for students' performance on the
previous lesson

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

When planning to teach an individual lesson, Nash focused on the specific skill presented in the lesson, while keeping in mind the scope of the entire unit. She
tried to identify any difficulties the students might encounter and planned strategies to help students overcome them. Nash occasionally extended a lesson into the
next class period in order to finish it. She found that having the students work in small heterogeneous groups helped to alleviate what she perceived as the one
disadvantage of using MiC, the demand for good reading skills. Students often chose the group they wanted to join, but Nash reassigned any students she felt
would work better in another group. Every nine weeks, all students were given the opportunity to change groups (Nash, Interview 3/25/98).
Independent practice was an important of instruction for Nash. She reported using this approach on 67% of the reported days and for significant amounts of time,
at least half of the class period for 73% of the reported days. Small-group work was used on 46% of the recorded days, but it was given at least half of the class
time on 80% of those days and equal emphasis with other instructional formats on 11% of the days. Nash reported using whole-class discussion on 41% of the
reported days. This form of instruction was given for at least half of the class period on 42% of the days and equal emphasis with other instructional formats on
39% of the days. Nash frequently used three forms of instruction: review of previous material (72%), warm-up activities (58%), and teacher presentation (75%),
but each was given small amounts of class time (Nash, Teacher Log 1997-98).
Investigation of problems was an important element of Nash’ instruction, reporting it on 94% of the days for at least half of the class period on 82% of those
days. Students discussed answers and solution strategies on 65% of the days, and this activity was given at least half of the class period on 37% of those days and
equal emphasis with other student activities on 37% of those days. Although practicing computation was reported on only 12% of the reported days, it varied in
emphasis. Students practiced computation for over half the class period on 25% of the days, equal in emphasis with other activities on 42% of the days, and less
than 10 minutes of the class period on 33% of the day. Several student activities were usually given less than 10 minutes of class time: listening to the teacher or
taking notes (on 81% of the reported days), participating in whole-class discussions (50%), and reflecting on or summarizing lesson concepts (74%). Students
less frequently took tests or quizzes (3%) and began homework (10%) (Nash, Teacher Log 1997-98).
In general, observation reports completed during Nash’s classes supported the information she provided in her teaching logs. The lesson observed on 12/8/97, for
example, included: review of previous lesson and whole-class discussion, 12 minutes; small-group work, 9 minutes; individual/small-group work, 28 minutes;
review of completed work, closing, and collecting homework, 6 minutes.
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Table F31
Subcategories of Lesson Planning: Nash, Armstrong Elementary School, District 2, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

4

Investigation of problems and discussion of answers and solution strategies
dominant in the lesson plan

As part of planning to teach an individual lesson, Fiske would work through each problem. This process enabled her to focus on the goals of the lesson and to
anticipate problems related to the context that her students might have. She also took into consideration the students’ performance on previous lessons, which
allowed her to build in any needed review. Fiske planned for small-group work by heterogeneously grouping the students by language facility and/or ability.
Typically, planned in each lesson plan were the introduction of a concept/topic to the whole class, a whole-class discussion of the topic, and small-group work to
practice the skill presented in the lesson. Occasionally, Fiske planned for the students to work individually (Fiske, Interview 3/18/98).
Fiske reported using warm-up activities (32%), review of previous material (30%), teacher presentation (28%), and small-group work (28%). Warm-up activities
were given equal emphasis with other forms of instruction on 38% of the recorded days, and review of previous material and teacher presentation were given
equal emphasis with other forms of instruction on about half of the reported days. For the remaining days, each of these forms of instruction was given less than
10 minutes of instructional time. In contrast, small-group work was given over half the class period on 86% of the days and equal emphasis with other forms of
instruction on the remaining days. Whole-class discussion and independent practice were used on 14% of the reported days (Fiske, Teacher Log 1997-98).
Although Fiske reportedly used a variety of student activities, none of the activities were noted on more than 28% of the reported days. The activity most
emphasized was investigating problems (28%). On all of the reported days, students were investigating problems for at least half of the class period. Students
discussed answers and solution strategies on 26% of the reported days and was given at least half of the class period on 62% of the time and equal emphasis with
other student activities on 23% of the days. Similar number of days was reported for three of the student activities: whole-class discussion (22%), reflection on or
summarization of lesson concepts (28%), and listening to their teacher or taking notes (28%), although their emphasis varied. Whole-class discussion was given
equal emphasis with other classroom activities 82% of the class periods and less than 10 minutes on the remaining days; reflection on or summarization of lesson
concepts was given equal emphasis with other classroom activities 64% of the reported days and less than 10 minutes of class time on 29% of the days; and
students listened to Fiske or took notes was given equal emphasis with other student activities on half of the reported days and for less than 10 minutes a class
period on 43% of the reported days. Taking tests or quizzes was reported on only 2% of the days and beginning homework was not reported (Fiske, Teacher Log
1997-98).
In general, observation reports completed during Fiske’s classes supported the information she provided in her teaching logs. The lesson observed on 1/23/98, for
example, included: teacher presentation, 10 minutes; whole-class discussion, 11 minutes; teacher presentation, 14 minutes; and assignment of homework, 5
minutes.
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Table F32
Subcategories of Lesson Planning: Fiske, Ogden Elementary School, District 2, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

3

Investigation of problems and discussion of answers and solution strategies
important elements in the lesson plan

When planning to teach individual lessons, Piccolo often solved the problems in the lesson herself and carefully read the “Hints and Comments” section of the
teacher guide. This process allowed her to anticipate clarification of the context that might need clarification and to make decisions about the vocabulary to
introduce in class. Even with this preparation, Piccolo mentioned times when she was unable to anticipate such needs (Piccolo, Int 3/18/98). Piccolo planned
cooperative learning groups or pairs of students based on their ability to get along with others, their discipline, and their academic abilities. She usually seated a
student who was struggling near an average student, and an average student with a gifted student. Piccolo noticed that this type of seating arrangement, whether
in groups of six or in pairs, positively affected students of all mathematical abilities.
During half of Piccolo’s reported classes, small-group work was used, and when it was used, over half of the class period was devoted to small- group work. Of
the remaining class periods, small-group work was given equal emphasis with other forms of instruction. Whole-class discussion was used on half of the reported
class periods, but for short time periods. During 82% of these class periods whole-class discussion was held for less than ten minutes. Warm-up exercises (47%),
review of previously presented material (43%), and teacher presentation (39%) were used and these activities almost always were given less than ten minutes of
class time. Instructional time was infrequently devoted to students doing independent work (14%) (Piccolo, Teacher Log 1997-98).
Students’ investigation of problems and participation in whole-class discussions characterized Piccolo’s instruction. On occasions when students investigated
problems (in 40% of the reported class periods), the investigation used over half of the class periods. Discussion of answers and solution strategies (41%) and
whole-class discussions (35%) used small amounts of class time. Students’ reflection on or summarization of the daily lesson occurred in 31% of Piccolo’s
classes. Listening to the teacher or taking notes in class received little emphasis (19%). Students took tests or quizzes infrequently (11%) and rarely practiced
computation or began homework during class time (Piccolo, Teacher Log 1997-98).
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In general, observation reports completed during Piccolo’s classes supported the information she provided in her teaching logs. The lesson observed on 3/18/98,
for example, included: whole-class discussion of homework, 2 minutes; whole-class discussion, 15 minutes; small-group work, 28 minutes; summary and
assignment of homework, 10 minutes.
Table F33
Subcategories of Lesson Planning: Piccolo, Ogden Elementary School, District 2, Grade 5
Subcategory
Students’ Performance in Previous Lesson

Rating
3

Description of Rating
Changes focused on students' understanding of the mathematical content of the
lesson

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

4

Investigation of problems and discussion of answers and solution strategies
dominant in the lesson plan

When Gant planned to teach an individual lesson, she thought about how the lesson fit within the chapter in order to vary the kinds of activities and topics she
presented in individual lessons, and she planned to use a variety of resources. Gant used students’ performance on the previous lessons and provided more
practice in the next lesson, independent practice in the classroom mathematics center, or time to work with peer tutors. It was not apparent that she retaught the
lesson using a new approach in ways that encouraged conceptual understanding. Whole-class instruction was used during the majority of the class period. Smallgroup work was used for projects and problem solving that students worked on over time. Students were generally randomly assigned to their small groups,
which varied from activity to activity. Gant made changes if problems developed within the group. (Gant, Interview 5/4/98).
As an example of a lesson observed in Gant’s class, the lesson observed on 5/4/98 included: whole-class instruction, 10 minutes; small-group work, 10 minutes;
whole-class instruction, 15 minutes; small-group work, 15 minutes; whole-class discussion of answers, 9 minutes; homework assignment, 21 minutes.
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Table F34
Subcategories of Lesson Planning: Gant, Von Steuben Elementary School, District 2, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

In summary, the fifth-grade teachers in District 2 varied in all four subcategories of lesson planning (see Figure F22). With respect to students' performance in
the previous lesson, one teacher (Piccolo) made decisions that focused on students' understanding of mathematics such as a more in-depth exploration of the
content or the introduction of another approach to encourage understanding. Three teachers considered students' performance in the previous lesson and made
decisions, for example, about extending the lesson to complete a task or adding a review. One teacher (Murphy) planned in the same manner daily without
considering students' previous performance. Less variation was seen in the ways teachers thought about the purpose of the lesson when planning to teach. Four
teachers (all MiC) went beyond checking their own understanding of lesson content and presentation to make decisions about student learning such as thinking
about questions students might raise, misunderstandings that might emerge, or accommodations for various ability levels. One teacher (Gant) selected lesson
content to reflect a continuity of mathematical ideas, integrating lesson materials from various resources.
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The fifth-grade teachers in District 2 also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the purpose of
the lesson (see Figures F23–F24 and Tables F77–F82). Two teachers (Fiske and Piccolo) encouraged students' participation and collaboration through the use of
various forms of instruction, but substantive conversation in class was not a primary consideration. Two other teachers (Nash and Murphy) included whole-class
discussion or small-group or pair work, but the focus was on completing tasks rather than on developing substantive conversation.

LESSON PLANNING CODES

Students' Performance in
Previous Lesson

MiC

School-Teacher

ArmstrongNash
ArmstrongMurphy

Purpose of Lesson

Ogden-Fiske
Forms of Instruction that
Promote Disourse for the
Purpose of

Ogden-Piccolo

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on Context of
Lesson

Conventional
VonSteubenGant

A

0

1

2

3

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various
resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical
content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was
couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class
discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

*For detailed description of Lesson Planning Codes see Table F76 in this appendix.

4

Figure F22. Lesson planning, Grade 5, District 2.

Small-group work varied among all teachers from 27% to 51% of the reported days. Small-group work was used over half the whole class period on the majority
of days. The use of whole-class discussion varied from 14% to 61% of the reported days among the four MiC teachers who submitted teaching logs. (Data are
unavailable for Gant.) Two teachers generally used whole-class discussion in combination with other forms of instruction or up to the whole class period. One
teacher (Piccolo) used whole-class discussion for less than 15% of the class period on most reported occasions. The teacher (Fiske), who reported using wholeclass discussion the least, devoted less than 15% of the class period on 57% of the days and over half the class period on remaining days. Teacher presentation
varied from 28% to 75% of the reported days, but each teacher emphasized this form of instruction differently. Nash, who reported teacher presentation most
frequently, used this form on instruction less than 15% of the class period on half of the days and in combination with other forms of instruction on a third of the
days. Murphy (reported on 53% of the days) used teacher presentation in combination with other forms of instruction on 48% of the days and over half of the
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class period on most of the remaining days. Piccolo generally used teacher presentation for less than 15% of the class period, whereas Fiske used teacher
presentation in combination with other forms of instruction during half of the reported class periods or less than 15% of the class period during most of the
remaining classes. All teachers included warm-up activities and review of previous material. Nash and Piccolo, however, generally used these forms of
instruction for less than 15% of the class period, whereas Murphy and Fiske tended to use them in combination with other forms of instruction or, in Murphy's
case, up to 75% of the class period. Independent practice was used infrequently (6% to 14% of the reported days) by three teachers, but during 67% of the
reported days and for more than half the class period on 73% of those days in Murphy’s class.
Warm-Up Activities
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MiC

Armstrong-Nash (100;72%)

School-Teacher (*)

School-Teacher (*)
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Figure F23. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities and (b) review of previous material, Grade 5,
District 2.
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Figure F24. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities, (b) review of previous material, (c) teacher
presentation, and (d) whole-class discussion. (Grade 5, District 2)
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Figure F25. Forms of instruction that promote discourse for the purpose of the lesson: (a) small-group work and (b) independent practice. (Grade 5, District 2)
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Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving and reflection on the content of the
lesson (see Figure F26-F28 and Tables F83-F90). For two teachers (Nash and Piccolo) investigation of problems, discussion of answers and solution strategies,
and whole-class discussions were dominant in the lesson plan. In addition, these teachers viewed reflection on or summarization of the lesson as an important
element in instruction. Two teachers (Murphy and Fiske) planned discussions and problem investigation as important elements in the lesson. The teacher using a
conventional curriculum (Gant), also included such student activities in lesson planning, but the significance of these student activities in learning mathematics
with understanding was not considered. The four MiC teachers reported that students practiced computation and took quizzes or tests infrequently (4% to 24%
and 0% to 11% of the reported days, respectively). Generally, students did not begin homework in class.
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Figure F26. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) listening to teacher or taking notes, and
(b) investigating problems, Grade 5, District 2.
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Figure F27. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (c) Discussed answers and solution
strategies, (d) Participated in whole-class discussion, (e) Practiced computation, and (f) Took test or quiz, Grade 5, District 2.
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Figure F28. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) reflecting on or summarizing lesson
concepts, and (b) beginning homework.
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Mathematical Interaction
Six subcategories of Instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of mathematical
inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple strategies; and lesson reflection,
summary, or closure.
Lesson Presentation and Development
The evidence gathered for lesson presentation and development for Murphy indicated a range from Level 4 to Level 5. An overall rating of Level 5 was assigned,
indicating that Murphy emphasized a conceptual basis for the mathematical content and that Murphy and her students shared the mathematical work (see Table
F91 in this appendix). A lesson presented by Murphy from a class using the MiC fifth-grade number unit, Some of the Parts (van Galen, Wijers, Burrill, &
Spence, 1997), illustrates this rating. In the unit, students use bar representations, fraction strips, and ratio tables to build conceptual understanding of fraction
operations instead of standard algorithms. In the lesson, students used fraction bars to reason about problems in which partial cans of coconut milk were
combined. As intended in the unit, Murphy helped students make connections between the overflowing pail of coconut milk and mixed numbers and between a
pail that did not overflow and proper fractions. Students were encouraged to create various situations using this knowledge. The observer noted:
Clearly students had used fraction bars before, and they were used in discussing solutions to problems. Problems with fractions and fraction
bars were not routine drill exercises. They required thinking skills by the students. Although the questions [Ms. Murphy] posed came from the
MiC teacher guide, they appeared to have been thought out in advance. Students worked in pairs, and their exchanges were predominantly
nonverbal with one student doing most of the manipulation of the fraction bars. Students were eager to explain answers and display solutions
using fraction bar models. They also explained how they arrived at answers when multiplying fractional measures by 2 or by 3. [Ms. Murphy]
often asked students for alternative ways for doubling and tripling numbers, for finding equivalent fraction expressions, and for completely
filling the pail or making the pail overflow. Much teacher–student dialogue occurred throughout the review of ratio tables. When students
became overly active (because so many wanted to participate), Ms. Murphy quieted them in order to let an individual student speaker explain
his/her solution or make a comment related to the problem. Students were given unrushed time to speak. (Murphy, Observation 11/6/97)
Ms. Murphy emphasized conceptual understanding, shared the mathematical work with the students, posed questions that encouraged students to participate and
share their solutions, and helped students make connections among mathematical ideas.
The evidence gathered for lesson presentation and development for Nash indicated a range from Level 2 to Level 5. An overall rating of Level 5 was assigned,
indicating that Nash emphasized a conceptual basis for the mathematical content and that Nash and the students shared the mathematical work (see Table F91). A
lesson presented by Nash from a class using the MiC fifth-grade statistics unit, Picturing Numbers (Boswinkel, Niehaus, Gravemeijer, Middleton, Spence,
Burrill, & Milinkovic, 1997), illustrates this rating. In the lesson, students read, interpreted, created, and compared bar graphs. Nash introduced the lesson by
asking the students what Bicentennial Celebration meant to them. After a brief discussion, a student read the introductory paragraphs from the lesson. Wholeclass discussion then focused on elements of a graph that were important for interpreting the represented data, and Nash clarified expectations for the assigned
group work. The observer noted:
During group work, [Ms. Nash] continually asked students to make sense of the given or collected data. She clearly explained or elicited
explanations from students about the connections between data tables and bar graphs and between bar graphs and verbal interpretations of the
data. [Ms. Nash] helped students refine their responses and kept probing until the students offered more types of comparisons. She molded
students’ responses as a way of helping them in their verbal expression. (Nash, Observation 3/25/98)
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In this example Nash emphasized conceptual understanding, shared the mathematical work with the students, posed questions that encouraged students to
participate and share their solutions, and helped students make connections among mathematical ideas.
To illustrate lesson presentation and development at Level 2, a lesson presented by Nash from the fifth-grade number unit, Measure for Measure (Gravemeijer,
Boswinkel, Meyer, & Shew, 1997), is used. The observer noted times for various activities during the lesson:
Students exchanged homework papers, volunteered answers, and checked papers. (18 minutes)
Whole number rounding activity. On each of 5 rounds, one student from each of the 6 student groups went to the board. Examples were to be
rounded to the nearest million. In the first round, only one person got it correct and [Ms. Nash] explained it. On successive rounds, at least 5
students in each round got correct answers. (11 minutes)
Teacher-directed explanation was an example of comparing two cities’ populations by size, using rounding to the nearest million or an
expression involving tenths of a million such as 3.5 million. (7 minutes)
Large group instruction using MiC unit as a basis for the lesson and then small groups were assigned individual work. Starting with p. 32 either
[Ms. Nash] or students read from the unit. Student Activity Sheet 3 was distributed. Students were directed to complete it and pp. 32-33 in the
MiC unit. (24 minutes)
Students exchanged papers. [Ms. Nash] read answers for Student Activity Sheet 3 and asked for student volunteers to read answers to problems
from pp. 32-33. Papers were collected. (9 minutes) (Nash Observation 1/13/98)
During this lesson, a major part of the class period was devoted to review of the previous lesson and checking independent seatwork.
The evidence gathered for lesson presentation and development for Fiske indicated a range from Level 3B to Level 4. An overall rating of Level 3B was
assigned, indicating that Fiske presented procedures or strategies and the students practiced them in rote ways (see Table F91). A lesson presented by Fiske from
a class using the MiC fifth-grade statistics unit, Picturing Numbers (Boswinkel, Niehaus, Gravemeijer, Middleton, Spence, Burrill, & Milinkovic, 1997),
illustrates this rating. In the unit, students use various kinds of graphs to depict and interpret data. In the lesson, students examined a pie chart that displayed the
results of a television network’s survey of 100 viewers’ program preferences. They estimated the relative sizes of the sections on the pie chart using fractions to
determine the number of people each section represented and compared the results of the network survey to their class survey on television show preferences. At
the beginning of the lesson, Fiske led a whole-class discussion about reducing the fractions, and she showed the class a procedure to follow. The observer noted:
At one time, a student “reduced” 20/30 to 5/15. This lead into much teacher-student discussion. The class decided that 20/30 equaled 10/15
and, after more discussion, “reduced” it to 2/3. At one time the teacher asked, “Can you explain how he figured it out?” A student finally said,
“Oh, yeah!” when it was all over. Then the teacher said, “You’re going to kick yourselves,” and wrote 20/30, crossed out the zeroes, and wrote
“= 2/3.” The whole class ah-ed. They loved it! Then there was more discussion about alternative ways of simplifying fractions before going to
problem 19. (Fiske, Observation 3/18/98)
In this example, Fiske presented a procedure and the students practiced it in a rote manner. Fiske’s presentation did not promote conceptual understanding and
was accepted without question or curiosity. This lesson resembled conventional classroom instruction in mathematics, even with the “implementation” of a
reform curriculum.
The evidence gathered for lesson presentation and development for Piccolo indicated a range from Level 3B to Level 5. An overall rating of Level 5 was
assigned, indicating that Piccolo emphasized a conceptual basis for the mathematical content and that Piccolo and the students shared the mathematical work (see
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Table F91). A lesson presented by Piccolo from a class using the MiC fifth-grade geometry unit, Figuring All the Angles (de Lange, van Reeuwijk, Feijs,
Middleton, & Pligge, 1997), illustrates this rating. In the lesson, students examined pictures of Earth and described the location of the United States; used a grid
map to locate U.S. cities; determined whether planes flying in the same direction would ever meet; and explored the distortion of flat maps by imagining
attaching a flat map to an orange and then flattening a curved section of the orange peel. Students worked collaboratively and engaged in substantive discussions
that helped them deduce new ideas. Piccolo helped students make connections between flat and spherical maps, number lines (rulers) and latitude/longitude, and
geometry and measurement. Students were encouraged to check their assumptions using maps and globes. The observer noted: “Students had been convinced
that airplanes flying north would never meet. Using the globe and letting students use their fingers to trace northerly flights helped them reconstruct their ideas.”
(Piccolo, Observation 5/8/98)
In this example, Piccolo emphasized conceptual understanding, shared the mathematical work with the students, posed questions that encouraged students to
participate and share their solutions, and helped students make connections among mathematical ideas.
The evidence gathered for lesson presentation and development for Gant indicated a range from Level 2A to Level 3B. An overall rating of Level 2A was
assigned, indicating that Gant led review of previous lessons, discussion of homework, or presentation of warm-up activity for most of the class period (see Table
F91). A lesson presented by Gant from a class using a conventional fifth-grade mathematics program illustrates this rating. The observer noted:
For the mathematics writing assignment homework, students were to have answered three questions that were still written on the chalkboard:
(1) Explain how to find GCF [Greatest Common Factor] of 2 numbers. (2) Explain how to make fractions equivalent. How can you test it to
see if you are right? (3) How do you reduce 9/12 to the lowest terms? The class discussed the questions. Students volunteered and read aloud
from their homework papers. Students were also asked to recall the fractions that were discussed during yesterday’s mathematics class. This
recall was for the benefit of students who had been absent from class yesterday. (14 minutes)
Large group checking of last night’s mathematics skills homework assignment, p. 271, problems 1-29, textbook. Students volunteered and read
aloud from their homework papers. All 29 problems dealt with fractions with like denominators. (40 minutes)
Large group distribution of xeroxed homework sheets and the Scholastic DynaMath magazine (February 1998). Several puzzles were solved by
some of the students. (10 minutes) (Gant, Observation 2/24/98)
In this example, review of previous material and checking homework dominated the class period. Students were expected to finish the assigned work with little
input from the teacher.
To illustrate lesson presentation and development at Level 3B, a lesson presented by Gant on capacity and volume from a conventional textbook is used. The
entire lesson focused on conversions between milliliters and liters. The observer noted:
Students were told how to convert milliliters to liters and vice versa. [Ms. Gant's procedures included] “Move the decimal right to left 3
places,” and “Count to the right 3 places.” Except for one word problem involving pouring liquids into 3 containers to obtain a certain solution,
students’ explanations were all algorithmic in nature, for example, move the decimal point or add the numerators. (Gant, Observation 12/12/97)
In this lesson, students completed metric conversions in a rote manner using methods presented by Gant. The lesson did not promote conceptual understanding of
the content.
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In summary, overall ratings for lesson presentation and development for the five Grade 5 teachers in District 2 varied from Level 2 to Level 5 (see Figure F29).
Three MiC teachers received ratings at Level 5, indicating an emphasis on conceptual understanding with teachers and students sharing the mathematical work.
The remaining MiC teacher was assigned Level 3B, indicating that students practiced procedures or strategies presented by their teachers in rote ways. The teacher
using a conventional curriculum was assigned a Level 2 rating, indicating an emphasis on review of a previous lesson, homework, or warm-up activity.
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Figure F29. Level of lesson presentation and development, District 2, Grade 5.
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Nature of Mathematical Inquiry
A lesson presented by Murphy (Observation, 11/6/97) using the MiC number unit Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1998) is used to
illustrate the rating of Level 3 assigned to Murphy on the composite index for the nature of inquiry during instruction (see Table F92). In the lesson, students
used fraction bars to reason about problems in which partial cans of coconut milk were combined. Murphy emphasized connections between the overflowing pail
of coconut milk and mixed numbers and between a pail that did not overflow and proper fractions. Students were encouraged to create various situations using
this knowledge. Observed student conjectures consisted mainly of making connections between a new problem and problems previously seen, as noted by the
observer: “Students, with fraction bar manipulatives, were asked to solve addition situations involving fractions: ‘Take 1/2 and 1/3. Would the pail overflow?
What is needed to fill the pail? What makes it overflow?’ ” In the next part of the lesson, the ratio table was introduced to support students’ reasoning about
fractional amounts. Students learned different strategies for the ratio table and used ratio tables to determine the correct amounts of each ingredient in a recipe
when the number of servings was changed. Connections among mathematical concepts were discussed in the class, for example, doubling or tripling fractional
measures were connected to doubling and tripling whole numbers. Connections between mathematics and students' life experiences were also apparent. For
example, operations with fractions were related to making a pizza recipe for different number of servings.
A lesson presented by Nash (Observation, 3/24/98) using the MiC statistics unit Picturing Numbers (Boswinkel, Niehaus, Gravemeijer, Middleton, Spence,
Burrill & Milinkovic, 1998) is used to illustrate the rating of Level 3 assigned to Nash on the composite index for the nature of inquiry during instruction (see
Table F92). The lesson began with a review of the homework assignment, a weather pictograph for the month of April from a supplementary resource. Students
exchanged papers for grading and volunteered answers with explanations. In the postobservation interview, Nash referred to an incident during the homework
review with respect to the question, "On how many days were there clouds?" She noted, "Many students had not included the days designated with thunderstorms
as days with clouds. I had to include discussion on reading data and using inferences from the data." In this situation, her guidance encouraged students to
critically analyze the provided information, which nurtured the development of a critical attitude toward investigation of data sets. Nash used student inquiries as
a guide to shape the mathematical content of the lesson. The observer noted:
When checking the homework, a student asked if an answer was wrong if the fraction had been reduced incorrectly (something like 12/30 =
3/5). [Ms. Nash] used this question to explain that, although we usually reduce fractions, 12/30 was really a better answer because April has 30
days and the weather chart showed 12 cloudy days. So, the student decided to give credit to the person whose paper she was grading. (Nash,
Observation 3/24/98)
In this interaction, Nash's explanation encouraged students to think about numbers in relation to the context. The focus changed from performing a rote procedure
after writing an expression with fractions to clearer communication of the situation being analyzed.
Nash introduced the next section of the unit by asking students a question about the context, "What does Bicentennial Celebration mean to you?" Students
volunteered to read the introductory paragraphs about a concert being planned for the celebration. Nash then asked students questions about the bar graph of
favorite performers of students in New England, which was displayed on p. 31 (e.g., labels on the vertical and horizontal axes, title). Question 1, which had two
parts, was discussed orally in class. When students compared the most popular performer with other performers, Nash used questioning techniques that
emphasized students' thinking, as noted by the observer: "[Ms. Nash] helped students refine their responses and kept probing until more types of comparisons
were offered by students." In this way, Nash continually supported higher order thinking by expecting meaningful and varied explanations. She pressed students
to effectively communicate their thinking and compare various answers. Nash brought to the attention of the class that in the past students had answered the first
part of the question, but not the second part. She reiterated her expectation for students to write answers to both parts of the question. Data collected by students
prior to the lesson were distributed for question 4 (favorite musical performers of classmates) and question 7 (hourly temperatures outside the school building
recorded during the previous school day). Nash assigned questions 1–12 for group work.
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Inquiry during this class emphasized conceptual understanding of the mathematical content. Nash continuously required students to make sense of the data.
Students' conjectures consisted mainly of making connections between a new problem and problems previously seen. Students applied their knowledge about bar
graphs in order to answer the questions. Connections between data tables and bar graphs and between bar graphs and verbal interpretations of data were very
evident during class. The teacher clearly explained these connections or elicited explanations from students. Connections between mathematics and students’
daily lives were clearly apparent in the lesson. Students related to the context of favorite musical performers and to the temperature data they collected.
A lesson presented by Fiske (Observation, 1/23/98) using the MiC number unit Some of the Parts (van Galen, Wijers, Burrill, & Spence, 1998) is used to
illustrate the rating of Level 4 assigned to Fiske on the composite index for the nature of inquiry during instruction (see Table F92). In this lesson, the ratio table
was used to support students’ reasoning about fractional amounts, specifically in finding the amounts of ingredients if the number of servings in a recipe
decreases. Fiske began with a review of a recipe for Potato Chip Sandwiches, which she found in a cookbook. She then led a whole-class discussion around the
recipes students turned in from homework. The class corrected the amounts of ingredients for one recipe and extended the recipe to double the amounts. Fiske
read the recipe in the lesson for this class and led the class in halving the recipe. The lesson promoted conceptual understanding of the mathematics: Fiske
continually drew pictures that depicted the fractions and shaded half of the represented fraction. Students expressed generalizations they made, as noted by the
observer:
At one point, after many drawings, students were asked what was half of ¼. Some students were able to respond without the help of a drawing.
They had generalized the situation mentally. By the time they got to half of 1/6, all hands were waving to answer without a drawing to guide
them. With respect to taking half of a fraction, one student said, "You can keep multiplying the denominator by 2." She was so excited to share
her generalization that she could hardly be restrained from yelling out her discovery. This contribution on her part was done without [Ms.
Fiske] asking for a generalization. (Fiske, Observation 1/23/98)
Connections were made between the mathematics and students' life experiences. Many students responded that they cooked at home regularly. The recipes used
in the unit and the recipes students brought in from their homework assignments also connected the mathematics to their lives.
A lesson presented by Piccolo (Observation, 5/8/98) from a class using the MiC fifth-grade geometry unit Figuring All the Angles (de Lange, van Reeuwijk,
Feijs, Middleton, & Pligge, 1997) is used to illustrate Level 4 assigned to Piccolo of the composite index for instruction (see Table F92). In the lesson, students
investigated the distortion caused by representing curved surfaces with flat maps. They looked at flattened curved sections of grapefruit peel and lines of latitude
and longitude on flat maps and globes. (The terms latitude and longitude were not used formally in the unit.) In previous lessons in this unit, students used flat
maps to locate places using distances and directions.
The warm-up questions designed by Piccolo were informal assessments of what the students thought the new section in the unit was about and of prior student
knowledge about the shape of the Earth and history of theories about that shape. The information Piccolo learned through this informal assessment was used
throughout the class period, as reported by the observer: "All discussions built on prior knowledge and deducing new ideas." Students then completed question 1,
"Describe the location of the United States [on pictures of the Earth in the unit]" and shared their answers with the class. Piccolo had placed large laminated maps
of the United States on their desks for reference and had a globe in the classroom. She led them in a discussion of the map in the text and the text that described
the location of St. Louis, Missouri as 38ºN and 90ºW. Students then began work in their small groups on questions 2–4.
Piccolo valued students' statements about mathematics and used them to work toward shared understanding for the class. The observer noted: “Particularly with
respect to airplanes traveling north or west (questions 3 and 4), [Ms. Piccolo] used students' statements about whether or not the planes would meet to encourage
discussions and to lead into following plane flights on a globe.” In the postobservation interview, Piccolo stated:
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“Students had been convinced that airplanes flying north would never meet. Using the globe and letting students use their fingers to trace northerly flights helped
them reconstruct their ideas. Having a globe for each table might have facilitated that part of the lesson.” In this situation, Piccolo introduced a strategy in a way
that did not reduce the mathematical work required of the students and that opened opportunities for students to think about and explore the mathematical ideas.
She also noted ways that she could improve instruction the next time she taught the unit.
Continuing the lesson, Piccolo asked the students what would happen to the map if it were pressed onto a large grapefruit that she had brought to class. She
flattened grapefruit peels on the overhead projector. The demonstration provided a way for students to begin thinking about unit questions related to the
distortion caused by creating flat maps of curved surfaces. Piccolo provided a visual support for students' thinking, one that students could refer back to when
solving problems. In doing so, she provided a conceptual basis for the mathematics content. Students completed questions 5–7 in their groups and shared their
answers in subsequent whole-class discussion.
In this lesson, the mathematical content was explored in enough detail for students to think about relationships. The lesson promoted connections among
mathematical ideas (flat vs. spherical maps, number lines, latitude and longitude, geometry, and measurement), and connections between mathematics and
students' life experiences (maps, globes, and compass directions) were discussed. Observed student conjectures consisted mainly of investigations about the
truthfulness of particular statements. When solving the problems, students elaborated on their thinking in both oral and written forms.
A lesson presented by Gant (Observation, 2/24/98) on addition and subtraction of fractions with like denominators is used to illustrate the rating of Level 1
assigned to Gant on the composite index for the nature of inquiry during instruction (see Table F92). In this lesson, review of previous material and checking
homework dominated the class period. Students were expected to finish the assigned work with little input from the teacher. The observer noted the lesson
activities and the time allotted to each:
For the mathematics writing assignment homework, students were to have answered three questions that were still written on the chalkboard:
(1) Explain how to find GCF [Greatest Common Factor] of 2 numbers. (2) Explain how to make fractions equivalent. How can you test it to
see if you are right? (3) How do you reduce 9/12 to the lowest terms? The class discussed the questions. Students volunteered and read aloud
from their homework papers. Students were also asked to recall the fractions that were discussed during yesterday’s mathematics class. This
recall was for the benefit of students who had been absent from class yesterday. (14 minutes)
Large group checking of last night’s mathematics skills homework assignment, p. 271, problems 1-29, textbook. Students volunteered and read
aloud from their homework papers. All 29 problems dealt with fractions with like denominators. (40 minutes)
Large group distribution of xeroxed homework sheets and the Scholastic DynaMath magazine (February 1998). Several puzzles were solved by
some of the students. (10 minutes) (Gant, Observation 2/24/98)
The lesson did not promote conceptual understanding of the mathematics. Students were given a procedure for adding and subtracting fractions with like
denominators, and they were expected to use those procedures. No student conjectures were observed in the lesson. The focus of the lesson was predominantly
review of homework. Connections among mathematical ideas were not explored, as noted by the observer: “Several topics were included in the lesson, such as
reducing fractions and changing improper fractions to mixed numbers. But these topics were all related to the algorithms, not the concepts of adding and
subtracting fractions and simplifying answers” (Gant, Observation 2/24/98). Connections between the mathematics and students' lives were not apparent in the
lesson.
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In summary, the five Grade 5 teachers in District 2 varied from Level 1 to Level 4 on the composite index for the nature of inquiry during instruction (see Figure
F30). Two MiC teachers received ratings at Level 4, indicating that the mathematical content was explored in enough detail for students to think about
relationships among mathematical ideas or linking procedural and conceptual knowledge; that students were encouraged to made generalizations; and that
connections between mathematics and students' lives were discussed. Two MiC teachers were assigned ratings at Level 3, indicating that inquiry during class
emphasized conceptual understanding of the mathematical content; that student conjectures were characterized by investigating the veracity of particular
statements; and that connections among mathematical ideas were explained. The teacher using a conventional curriculum was assigned ratings at Level 1,
indicating that inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and that connections among
mathematical ideas and connections between mathematics and students' lives were not discussed.
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Figure F30. Level of the nature of mathematical inquiry during instruction, District 2, Grade 5.
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Teachers' Interactive Decisions
Murphy was assigned Level 3 on the composite index for interactive decision-making, indicating that interactive decisions were more reflective (27%) of good
standard pedagogy than in Level 2 (see Figure F52 in this appendix). For example, Murphy added a review in response to students' difficulties, as noted in her
journal:
We reviewed our graphs and discussed the graph on p. 18. Students felt the graph was slightly misleading. They could easily see that the graph
was divided into four parts. They could also see that "News and Information" was the largest [sector], but it was difficult to see that "Movies
and Entertainment" represented 1/6 of 100 people. So, we made the graph together, and I was able to emphasize that the graph was an estimate,
not an exact picture. We were able to discuss degrees of the pieces and compare an exact picture with an estimate. (Murphy, Journal entry
2/28/98)
Murphy also focused students' attention on pertinent elements of tasks, as noted in her journal: “Students had difficulty duplicating the model. After I walked
around the room discussing each model and emphasizing direction, the students felt confident. I guided the students until their confidence was restored and they
felt secure in the new situation” (Murphy, Journal entry 9/5/97).
Forty percent of the coded interactive decisions for Murphy were more aligned with teaching for understanding. For example, Murphy's explanations promoted
conceptual understanding, as noted in her journal: “Students weren't always sure what was expected. Folding paper and cutting paper were necessary for
visualization. Small groups were used instead of whole-group instruction. The lesson was much more effective” (Murphy, Journal entry 10/1/97). In this
example, Murphy added ways for students to visualize the problems and had the students work together in solving the problems. During other classes, Murphy or
her students modeled a particular strategy in response to incorrect solutions. The observer noted: “Several times a student answer regarding fraction bars was
incorrect. [Ms. Murphy] asked other students to help by demonstrating why the student response was or was not true” (Murphy, Observation 11/6/97). Murphy
also shifted from whole-class discussion to small group work when students were confident in their work. For example, Murphy noted: “Students needed the
blocks to see if a pattern was symmetrical. We worked as a whole group and then gradually filtered into small groups” (Murphy, Journal entry 10/3/97). On the
other hand, 35% of the coded interactive decisions for Murphy were least aligned with teaching for understanding. For example, on some occasions Murphy
introduced a direct method for students to use. The observer noted: “A student asked how to draw the number line. [Ms. Murphy] said that a vertical number line
would be easier to use. Then the student asked if the largest number went on top or at the bottom. [Ms. Murphy] encouraged students to use her method with the
largest number on the top, although she did say that other ways were okay” (Murphy, Observation 1/12/98). In this example, Murphy directed students to set up
the number line in specific ways without discussing the reasons that these actions were appropriate in the context of the problem.
Nash was assigned Level 4 on the composite index for interactive decision-making, indicating that interactive decisions were reflective of good standard
pedagogy (60%) and teaching for understanding (24%; see Figure F53 in this appendix). For example, Nash emphasized mathematical terminology, as noted in
her journal: “The compensation strategy was a new term as well as a new concept for the children. After discussion and illustrating on the board, we continued
the lesson”(Nash, Journal entry 3/19/98). In this example, when she realized that students were unfamiliar with the compensation strategy for finding the mean,
Nash led a whole-class discussion about the method and illustrated it before continuing the lesson. As students worked in small groups, Nash learned about
common difficulties and periodically redirected students' attention to address the difficulties. The observer noted: “[Ms. Nash] circulated throughout the class
during seatwork and was cognizant of the fact that students were having trouble with question 22. At that time, she had the entire class direct their attention to
further explanation at the chalkboard” (Nash, Observation 1/13/98). Nash also added minilessons on procedures when appropriate, as she noted in her teaching
log: “Students' participation in the class discussion indicated that there was a misunderstanding about how to convert a seven- or eight-digit number to a two- or
three-digit number with a decimal [for example, 3.6 million]. I supplemented the lesson with a mini-lesson on how to represent whole numbers as decimals”
(Nash, Teaching Log 1/14/98). In this example, Nash recognized students' misunderstanding, stopped the lesson, and introduced a mini-lesson on a procedure.
On other occasions, Nash focused students' attention on pertinent elements of tasks. The observer noted: “[Ms. Nash] referred to an incident regarding the
180

homework question on weather, "On how many days were there clouds?" Many students had not included the days designated with thunderstorms as days with
clouds. [Ms. Nash] had to include discussion on reading data and using inferences from the data” (Nash, Postobservation interview 3/25/98).
Twenty-four percent of the coded interactive decisions for Nash were more aligned with teaching for understanding. For example, Nash focused students'
attention on the reasonableness of solutions. The observer noted: “[Ms. Nash] told the children, "Reread the question. Does the answer correspond to what is
being asked?" (Nash, Observation 10/22/97). Nash also used questioning techniques that emphasized students' discussion of their mathematical processes. On
one occasion, the observer noted: “A good example of this occurred when students were asked to respond to the second part of question 1. [Ms. Nash] helped
students refine their responses and kept probing until more types of comparisons were offered by students” (Nash, Observation 3/25/98). In this example, Nash
continually supported higher order thinking by expecting meaningful explanations. She pressed students to effectively communicate their thinking processes and
compare various strategies.
Fiske was assigned Level 5 on the composite index for interactive decision-making, indicating that interactive decisions were predominantly (66%) most aligned
with teaching for understanding (see Figure F54). Examples of Fiske’s interactive decisions are described by the observer:
When a student, at the beginning of class, had explained what even and odd numbers were, [Ms. Fiske] connected the explanation to a
geometric context using rectangular arrays of dots: a 2 × 5 array represented an even number and a 2 × 5 array plus 1 dot represented an odd
number. Other students said that 21 can be divided by 2 [without a remainder]. At one point, a student said the answer was 11. [Ms. Fiske]
added 11 + 11 and led the discussion to the conclusion that 21 was odd; therefore, it cannot be divided by 2. [Ms. Fiske] started writing “odd”
over the number and the word “stop” after it. Repeating these visual clues helped students understand the process, if not the concept. (Fiske,
Observation 11/17/97)
In the postobservation interview, Fiske commented that the only things that hampered students were the multiplication and division and their fear of large
numbers. She noted:
I modified the lesson by using the word “stop” whenever students got an odd number in their divisions. I included the number 6,000 for them to
test whether it was supereven [a power of 2]. After the groans, I helped them try an alternative way to check it out by suggesting the doubling
method, which had already given them the supereven numbers through 1,024. I also directed their attention to Vivian’s paper-folding model on
p. 16 of the unit. (Fiske, Postobservation interview 11/1/7/97)
The observer noted: “Without being told to do so, all of the students turned to p. 16, took a look at Vivian’s model, and did their own paper folding”
(Fiske, Observation 11/17/97). During this class, Fiske invited students to explain odd and even numbers and led a whole-class discussion about
determining whether numbers were even and odd and whether they were supereven. During the lesson, Fiske demonstrated connections between odd
and even numbers and geometric representations of odd and even numbers. She modified the lesson in response to students’ statement that suggested
that 21 was an even number and introduced and modeled a particular strategy which served as a visual reminder when dividing to see if a number is
even or odd. Fiske encouraged students to reflect on the mathematics and articulate their thinking and suggested different strategies for students to use
when checking their work. Her interactive decisions on this occasion were most aligned with teaching mathematics for understanding.
Piccolo was assigned Level 5 on the composite index for interactive decision-making, indicating that interactive decisions (52%) were most aligned with
teaching for understanding along with decisions reflective of good standard pedagogy (43%; see Figure F55). For example, when teaching geometry lessons on
two-dimensional representations of three-dimensional objects, Piccolo emphasized that “what we see is determined by our perspective. We gave examples and
changed positions as we looked at models” (Piccolo, Journal entry 9/16/97). She allowed students to introduce different strategies that provided access to
problem solutions. Piccolo noted:
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Using blocks [to model objects in a diagram], one student suggested: Put the model on the diagram in the book and lift the book to eye level at
each arrow [camera position] to determine the correct matching [of side views to corresponding camera positions]. Some students lifted the
book and others got on their knees in front of their desks. It worked! The majority of the students were successful after using this strategy.
(Piccolo, Journal entry 9/23/97)
On another occasion, Piccolo noted: “Students had been convinced that airplanes flying north would never meet. Using the globe and letting students use their
fingers to trace northerly flights helped them reconstruct their ideas” (Piccolo, Postobservation interview 5/8/98). In each of these examples, strategies were
introduced in ways that did not reduce the mathematical work required by the tasks and that opened opportunities for students to think about and explore
mathematical ideas. Piccolo also modified lessons based on student inquiries and promoted connections between mathematical ideas and students’ lives, as noted
by the observer:
Students were working on their bar graphs, and a student asked, “What do you do when you don’t see 25 [on the scale marked in increments of
50]?” [Ms. Piccolo] asked the entire class for a suggestion. One student suggested taking half of 50. [Ms. Piccolo] repeated each part of the
discussion for the entire class’ understanding. Other examples [of modifications based on student inquiry] included a student’s statement earlier
about a blue whale [length in meters] fitting on to a football field. This led into discussion that in football, lengths are measured in yards and
the relationship between a yard and a meter. (Piccolo, Observation 12/5/97)
Piccolo also emphasized precise mathematical terminology, as illustrated in the following example: “[Ms. Piccolo] recalled one incident during class in which a
student used the word ‘half’ in describing what ‘average’ meant. [Ms. Piccolo] said that she kept probing until the student, with help from other students,
formulated a verbal description of ‘average’ ” (Piccolo, Postobservation Interview 3/18/98). In this example, Piccolo recognized the misconception, worked with
students to reflect on their thinking, and elicited the assistance of other students in helping the group formulate an accurate definition of average. Piccolo’s
interactive decisions were reflective of teaching mathematics for understanding and good standard pedagogy.
Gant was assigned Level 3 on the composite index for interactive decision-making, indicating that interactive decisions were more reflective (48%) of good
standard pedagogy than in Level 2 (see Figure F56). For example, Gant helped students understand mathematical terminology. The observer noted: “Halfway
through the lesson, a student volunteered ‘rod’ as a unit of measure. Most, including [Ms. Gant] and myself, didn’t know how long a rod was. But all students
had composition books with measurement conversions on the inside back cover. So [Ms. Gant] directed everyone to look it up” (Gant, Observation 11/18/97).
During another class, Gant mentioned in the postobservation interview that students had difficulties with the difference between a divisor and a dividend and that
she had addressed this during the lesson (Gant, Postobservation interview 5/4/98). In both situations, Gant emphasized understanding mathematical vocabulary.
Also reflective of good standard pedagogy, Gant introduced review of procedures, as noted by the observer: “[Ms. Gant] continually asked students if they had
incorrect answers. If an answer was incorrect, she said, ‘Let’s see where you went wrong.’ One of the classic cases of a wrong algorithm was a student’s
regrouping of 14 1/3 as 13 11/3. This led into a discussion of the concept of 1 = 2/2 = 3/3, etc.” (Gant, Observation 3/24/98). In this example, Gant led a review
of the meaning of regrouping and the procedure of renaming one whole. Forty-two percent of the coded interactive decisions for Gant were least aligned with
teaching mathematics for understanding. For example, her questioning focused on following a given procedure in a step-by-step fashion, as the observer noted:
“When [Ms. Gant] asked for explanations, she said, ‘Tell us how you did it.’ Most explanations by students involved procedures, such as one student’s
approximate response, ‘to estimate 19 × 21, I multiplied 2 × 2, then added two zeros.’ ” (Gant, Observation 11/18/97). In this example, the teacher accepted
procedures as explanations of correct answers and did not ask questions that clarified why the student’s method worked or understanding the underlying
mathematical content.
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In summary, the five Grade 5 teachers in District 2 varied from Level 3 to Level 5 (see Figure F31). Two MiC teachers were assigned Level 5 indicating that
their interactive decisions were most aligned with teaching for understanding, and one MiC teacher was assigned Level 4, indicating that her interactive decisions
emphasized good standard pedagogy and teaching mathematics for understanding. Two teachers (one MiC) were assigned Level 3, indicating that their
interactive decisions provided greater attention to good standard pedagogy.
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Figure F31. Level of teachers' interactive decisions, District 1, Grade.
Nature of Student Explanations
The index ratings about the nature of students’ explanations for Murphy ranged from Level 1 to Level 3 (see Table F93). The mean rating across observations
was 2.00, indicating that students’ explanations focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by
Murphy are described. The observer noted: “Students were encouraged to explain their responses, but most focused on quick short answers to questions. The
student’s drawing of problem 9b might have been used to fuller advantage by questioning her spacings or helping her draw more equal divisions of the circle
used in the pie chart”(Murphy, Observations 2/17/98). In this example, students’ explanations were focused on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Nash ranged from Level 1 to Level 3 (see Table F93). The mean rating across observations was
2.00, indicating that students’ explanations focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by Nash
are described. The observer noted: “Although students were not asked to write out explanations for problem solving, they did explain their responses to [Ms.
Nash] when she checked on the group, and they did help each other. At one time a student asked, ‘Who needs help?’ ”(Nash, Observation 5/7/98). In this
example, students’ explanations were focused on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Fiske ranged from Level 2 to Level 3 (see Table F93). The mean rating across observations was
2.20, indicating that students’ explanations focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during lessons by Fiske
are described. The observer noted:
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Examples:
Students’ answered with arithmetic processes, for example, 2 × 76 = 152. (Fiske, Observation 1/23/98)
Students volunteered to explain solutions by drawing on a grid on the overhead projector. They focused on the techniques/procedures.
(Fiske, Observation 12/10/97)

•
•

In these examples, students’ explanations focused on procedures, not the mathematical reasoning.
The index ratings about the nature of students’ explanations for Piccolo ranged from Level 1 to Level 3. On four of the five occasions, however, the ratings were
at Level 3 (see Table F93). The mean rating across observations was 2.60, indicating that students’ explanations focused on mathematical processes. To illustrate
a rating at Level 3, students’ explanations that occurred during a lesson by Piccolo are described. The observer noted: “Students were very verbal (orally and in
written form) in explaining their responses” (Piccolo, Observation 5/8/98). In this example, students explained their reasoning and solution strategies.
The index ratings about the nature of students’ explanations for Gant ranged from Level 1 to Level 2 (see Table F93). The mean rating across observations was
1.67, indicating that students’ explanations usually focused on procedures. To illustrate a raging at Level 2, students’ explanations that occurred during lessons
by Gant are described. The observer noted:
•
•

Students recited their answers. They also verbalized the algorithm for division as [Ms. Gant] wrote the algorithm on the board. [Ms. Gant]
explained how to use the quotients as amounts of money, rounding off when necessary. (Gant, Observation 5/4/98)
[Ms. Gant] was always asking questions. Students gave their answers. [Ms. Gant] did ask for explanations, “Tell us how you did it.” Most
student explanations involved procedures, such as this student’s approximate response, “To estimate 19 × 21, I multiplied 2 times 2, then
added two zeros.” (Gant, Observation 11/18/97)

In these examples, students’ explanations focused on procedures, not mathematical reasoning.
In summary, the mean ratings for the five Grade 5 teachers in District 2 varied from 1.67 to 2.60 (see Figure F32). Two MiC teachers had mean ratings greater
than 2.00, indicating that students’ explanations were at least at the level of a focus on procedures and approached explanations focused on mathematical
processes (see Figure 24). Two MiC teachers had mean ratings of 2.00, indicating that students’ explanations focused on procedures. The one teacher using a
conventional curriculum had a mean rating lower than 2.00, indicating that either the teacher only elicited answers or that students' explanations focused on
procedures.
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Figure F32. Level of students' explanations explanations, District 2, Grade 5.
Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Murphy ranged from Level 1 to Level 4 (see Table F94 in this
appendix). The mean rating across observations was 1.83, indicating that different problem-solving strategies were rarely elicited from students or were only
briefly mentioned by the teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Murphy is described. The
observer noted: “A student asked how they were to draw the number line. [Ms. Murphy] said that a vertical line would be easier to use. Then the student asked if
the largest number went on the top or at the bottom. [Ms. Murphy] encouraged students to use her method, largest number on top, although she did say that other
ways were okay” (Murphy, Observation 1/12/98). In this example, use of different problem-solving strategies was accepted by the teacher but not elicited or
encouraged.
The index ratings about the extent to which multiple strategies were discussed in class for Nash ranged from Level 1 to Level 3 (see Table F94). The mean rating
across observations was 2.00, indicating that different problem-solving strategies were rarely elicited from students or were only briefly mentioned by the
teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Nash is described. The observer noted: “[Different
problem-solving strategies] played a minimum role in today’s activities, although it did appear [that the students were] estimating some answers” (Nash,
Observation 2/19/98). In this example, students’ use of alternative problem-solving strategies was minimal.
The index ratings about the extent to which multiple strategies were discussed in class for Fiske ranged from Level 1 to Level 4 (see Table F94). The mean rating
across observations was 2.20, indicating that different problem-solving strategies were rarely elicited from students or were only briefly mentioned by the
teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Fiske is described. The observer noted: “Other than
the two strategies used to find supereven numbers [powers of 2], multiple strategies for solving problems were not mentioned. It was observed that some students
were using multiple strategies to do computation: the usual multiplication algorithms and repeated addition” (Fiske, Observation 11/17/97). In this example,
neither the teacher nor the students mentioned alternative problem-solving strategies very often.
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The index ratings about the extent to which multiple strategies were discussed in class for Piccolo ranged from Level 1 to Level 3 (see Table F94). The mean
rating across observations was 2.20, indicating that different problem-solving strategies were rarely elicited from students or were only briefly mentioned by the
teacher. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Piccolo is described. The observer noted:
“Alternate responses were encouraged, for example, how to locate the U.S. on a map. Various answers for approximate north and west locations were accepted.
But various strategies for approximating latitude and longitude (north/south and east/west locations) were not explored” (Piccolo, Observation 5/8/98). In this
example, different problem-solving strategies were elicited in a few instances only.
The index ratings about the extent to which multiple strategies were discussed in class for Gant ranged from Level 1 to Level 2 (see Table F94). The mean rating
across observations was 1.17, indicating that multiple strategies were not elicited from students. For example, during one lesson the observer noted: “No
alternative solution strategies were elicited from students and none were given by [Ms. Gant] or students” (Gant, Observation 12/12/97).

Teacher (No. of Observations)

In summary, the mean ratings for the five Grade 5 teachers in District 2 varied from 1.17 to 2.20. Four MiC teachers had mean ratings close to 2.00, indicating
that different problem-solving strategies were rarely elicited from students (see Figure F33). The remaining teacher using a conventional curriculum had a lower
rating, indicating that multiple strategies were not elicited from students.
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Figure F33. Level of elicitation of multiple strategies, District 2, Grade 5.
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Lesson Reflection and Summary
The five Grade 5 teachers in District 2 varied from Level 1 to Level 3 on the index for lesson reflection or summary (see Figure F34). Two MiC teachers (Nash
and Piccolo) were assigned ratings of Level 3, indicating that students were frequently provided with opportunities to reflect on the mathematics in a lesson or in
a series of lessons or for students to summarize what they had learned in a lesson. One MiC teacher (Fiske) was assigned a rating of Level 2, indicating that some
opportunities were provided each week for students to reflect on or summarize lesson content. One MiC teacher (Murphy) and one teacher using a conventional
curriculum (Gant) were assigned ratings of Level 1, indicating that few opportunities, if any, were provided for reflection on or summary of lesson content.
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Figure F34. Level of lesson reflection or summary, District 2, Grade 5.
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Summary
The five Grade 5 teachers in District 2 varied in each of the six subcategories of Instruction that characterized mathematical interaction during instruction (see
Figure F35 and Key on next page). For MiC teachers, mathematical interaction during lessons was more aligned with teaching for understanding. For the one
teacher using a conventional curriculum, mathematical interaction during lessons was least aligned with teaching for understanding.
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Figure F35. Mathematical interaction during instruction, District 2, Grade 5.
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Lesson Presentation and Development
This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support

Nature of Mathematical Inquiry
This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge

Teachers' Interactive Decisions
This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding

Nature of Students' Explanations During Instruction
This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction

Lesson Reflection or Summary
This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities
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Classroom Assessment
Three subcategories of Instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content of feedback.
Murphy used questioning techniques to gather evidence about student learning:
I question a lot. I walk around the room questioning and I at least try to encourage a response from all of them, especially the ones who cannot
write about it. They can talk to me and tell me. That’s how I know that they know. (Murphy, Interview 3/24/98)
On difficult tasks Murphy worked with her students toward conceptual understanding, as noted by the observer:
On February 23, we received our graphs and discussed the graph on p. 18. Students felt the graph was slightly misleading. They could easily
see that the graph was divided into four parts. They could also see that the section News and Information was the largest, but it was difficult to
see that Movies and Entertainment [represented] 1/6 of the 100 people surveyed. So we made the graph together, and I was able to emphasize
how the graph was an estimate, not an exact picture. We were able to discuss degrees of the graph and compare an exact picture with an
estimate. (Murphy, JE 2/28/98).
In this situation, Murphy’s feedback was directed to conceptual understanding of the mathematics.
Table F35
Subcategories of Classroom Assessment: Murphy, Armstrong Elementary School, District 2, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
5
5

Description of Rating
Principled process orientation
Toward student self-assessment
Concept-directed feedback

To assess student learning, Nash encouraged students to provide more than “the first part of the answer.” Students were asked to provide mathematical
explanations to support their answers. Nash noted that her approach to questioning students and promoting interaction allowed her to further probe student
understanding. This was accomplished by asking:
"Can you help her out?" "Can you explain a little bit more?" "Can you add to what she has said?" In that way you keep [the students] open, you
know. When you declare their answers wrong several times, then they seem to clam up. I found that if you just leave it there and say let's talk
about it a bit, they understand it. Sometimes it's clearer to them, and they are able to explain it a little bit better.” (Nash, Interview 3/25/98)
Nash shared the responsibility for providing feedback with students, by using probing questions to refine student responses and promoting reflection so that
students could convince themselves of the reasonableness of their answers.
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Table F36
Subcategories of Classroom Assessment: Nash, Armstrong Elementary School, District 2, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
4
5

Description of Rating
Principled process orientation
Purposeful shared responsibility
Concept-directed feedback

The evidence Fiske sought for assessing student learning was gathered during whole-class discussions, although primary emphasis was on correct answers and
procedures. Fiske asked students to explain their solution strategies, but misconceptions were rarely used as opportunities for instruction. Fiske’s feedback to
students was directed toward skills, procedures, and concepts. Students offered feedback to each other, but the feedback did not go beyond sharing answers or
procedures.
Table F37
Subcategories of Classroom Assessment: Fiske, Ogden Elementary School, District 2, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
4
3
4

Description of Rating
Conservative process orientation
Emerging shared responsibility
Mixed, superficial feedback

In Piccolo's class, students were encouraged to participate, reflect on what they leaned, and share their ideas with other students (Piccolo, Observatons 11/4/97,
12/5/97; Journal entry 12/8/97). Students' participation in discussion and precise mathematical explanations were essential elements of Piccolo's classroom
assessment practice. Piccolo depended on student explanations, not only as evidence of their understanding, but also as a basis for meaningful feedback to
students.
For example, in a postobservation interview (3/18/98), Piccolo recalled an incident in which a student used the word “half” in describing what “average” meant.
Piccolo kept probing until the students, with help from other students, formulated a verbal description of “average.” Piccolo used a variety of means to provide
feedback and guidance to students. The feedback she offered and elicited was most frequently directed toward high-level cognitive processes such as contrasting
representations and generalizing relationships and patterns (Piccolo, Journal entries 9/22/97, 1/22/98). The responsibility for providing feedback was shared
between teacher and students. Students assessed their own work and the work of others.
Table F38
Subcategories of Classroom Assessment: Piccolo, Ogden Elementary School, District 2, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
4
5

Description of Rating
Principled process orientation
Purposeful shared responsibility
Concept-directed feedback
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The evidence sought by Gant during assessment and the feedback she gave to students were both related to students’ procedural competence. Gant explained:
“We do a lot of board work so students can get up and tell how they did the problems. And then other students can point out their mistakes or I can point out their
mistakes” (Gant, Interview 5/4/98). In a post-observation interview, Gant noted a couple of instances with subtracting that involved regrouping: “In those cases, I
had the students go to the board to show how they had worked out the problem, and I helped them work the problems correctly” (Gant, Post-Observation In
3/26/98).
Table F39
Subcategories of Classroom Assessment: Gant, Von Steuben Elementary School, District 2, Grade 5
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

In summary, the fifth-grade teachers in District 2 varied in their classroom assessment practices (see Figure F36). One MiC teacher was assigned the highest
ratings in each subcategory of classroom assessment, indicating that she maintained a principled process orientation toward the evidence sought in assessment,
allowed students to assess their own work and work of others, and directed feedback toward conceptual understanding. Two MiC teachers maintained a
principled process orientation with respect to the evidence sought in classroom assessment, and one MiC teacher maintained a conservative process orientation.
The teacher using a conventional curriculum sought evidence of procedural competence. For two MiC teachers, feedback was purposeful and shared between
students and the teacher. For one MiC teacher, students began to share the responsibility of providing feedback, although it was primarily focused on sharing
answers. Feedback was primarily teacher-directed for the teacher using a conventional curriculum. Two MiC teachers directed feedback toward conceptual
understanding, and one MiC teacher provided feedback that was directed toward skills, procedures, and concepts. The teacher using a conventional curriculum
provided low-level closed feedback which involved more than accepting correct answers.

192

MIC

Evidence Sought
This scale measures the evidence teacher regards as
indicative of student achievement and understanding.

Armstrong-Murphy

1. Limited evidence.
2. Procedural competence.
3. Undeveloped process orientation.
4. Conservative process orientation.

Armstrong-Nash

5. Principled process orientation.

Feedback Coherence and Purpose

Ogden-Fiske

This scale measures the method and goal orientation of
feedback that the teacher makes available to students.
1. No feedback.

Ogden-Piccolo

2. Teacher-directed feedback.
3. Emerging shared responsibility.
4. Purposeful shared responsibility.
5. Toward student self-assessment.

Content of Feedback
This scale measures the degree of substantive feedback provided

CONVENTIONAL

to students, from teachers, students, and available resources.
1. Feedback withheld and/or misleading.
2. Answer-only feedback.

VonSteuben-Gant

3. Low-level, closed feedback.
4. Mixed, superficial feedback.

0
Evidence Sought

0.5

1

1.5

Feedback Coherence

2

2.5

3

3.5

4

4.5

5

5. Concept-directed feedback.

Feedback Content

Figure F36. Classroom Assessment, Grade 5, District 2.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working relationships among
students, and level of student engagement.
Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Murphy ranged from Level 1 to Level 2 (see Table F95 in this appendix). The mean rating
across observations was 1.33, indicating that student–student conversation was usually not allowed or was social in nature. To illustrate a rating at Level 1,
student–student conversations that occurred during a lesson by Murphy are described. The observer noted: “As a whole, students did not work together or share
discussion among themselves” (Murphy, Observation 1/12/98). In this example, students did not discuss the lesson with each other.
The index ratings about the nature of student–student conversation for Nash ranged from Level 1 to Level 4 (see Table F95). The mean rating across observation
was 2.67, indicating that student–student conversation was usually a discussion of the procedures used. To illustrate a rating at Level 3, student–student
conversations that occurred during a lesson by Nash are described. The observer noted: “Conversation in small groups was largely about setting up the chart
according to directions”(Nash, Observation 12/8/97). In this example, students discussed the procedural directions given by the teacher.
The index ratings about the nature of student–student conversation for Fiske ranged from Level 1 to Level 4 (see Table F95). The mean rating across
observations was 2.20, indicating that student–student conversation was limited and usually consisted of sharing answers. To illustrate a rating at Level 2,
student–student conversations that occurred during a lesson by Fiske are described. The observer noted: “Only in isolated cases were students working together
and sharing answers” (Fiske, Observation 12/10/97). In this example, when students worked together, they shared answers with each other.
The index ratings about the nature of student–student conversation for Piccolo ranged from Level 1 to Level 4 (see Table F95). The mean rating across
observations was 2.80, indicting that student–student conversation was characterized by students discussing procedures or asking each other for clarification of a
procedure demonstrated by the teacher. To illustrate a rating at Level 3, student–student conversations that occurred during a lesson by Piccolo are described.
The observer noted: “Most students were interested in the ‘what was being done’ not the ‘how’ or the ‘why’ ” (Piccolo, Observation 12/5/97). In this example,
student–student conversation was not substantive in nature.
The index ratings about the nature of student–student conversation for Gant were all at Level 1 (see Table F95), indicating that student–student conversation was
not allowed or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by Gant are described. The
observer noted: “Communication was between teacher and student. Student–student discussion on math ideas was not observed” (Gant, Observation 11/18/97).
In this example, students discussed the lesson with the teacher, not with other students.
In summary, the mean ratings for the five Grade 5 teachers in District 2 varied from 1.00 to 2.67. Two MiC teachers had mean ratings close to 3.00, and one MiC
teacher had a mean rating slightly over 2.00 (see Figure F37). The mean ratings for the teacher using a conventional curriculum and one MiC teacher were at
1.00 and slightly over 1.00, respectively.
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School-Teacher (No. Of Observations)

MIC
Armstrong-Nash (6)
Armstrong-Murphy (6)
Ogden-Fiske (5)
Ogden-Piccolo (5)

CONVENTIONAL
VonSteuben-Gant (6)
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Figure F37. Level of student–student conversation, District 2, Grade 5.
Collaborative Working Relationships
The index ratings about the nature of students’ collaboration in the classroom for Murphy ranged from Level 1 to Level 3 (see Table F96 in this appendix).
Although the mean rating across observations was 2.20, on three of the five observations students’ collaboration was rated at Level 3, indicating that although
some students exchanged ideas or provided peer assistance, contributions to solving problems were not made equally by all students. To illustrate a rating for
students’ collaboration at Level 3, student collaboration that occurred during a lesson by Murphy is described. The observer noted, “Interactions between
students were mainly non-verbal with one student doing most of the fraction bar manipulation” (Murphy, Observation 11/6/97). In this example, some students
were providing assistance. Contributions to solving problems were not made equally by all students.
The index ratings about the nature of students’ collaboration in the classroom for Nash ranged from Level 1 to Level 4 (see Table F96). The mean rating across
observations was 2.83, indicating that while some students were exchanging ideas or providing peer assistance, contributions to solving problems were not made
equally by all students. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by Nash is described. The
observer noted, “Most students were exchanging ideas, but they lacked the responsibility of making sure that all members of the group were progressing with the
group” (Nash, Observation10/22/97). In this example, most students were exchanging ideas with their classmates, but were not making sure that other group
members understood a problem before moving on to the next one.
The index ratings about the nature of students’ collaboration in the classroom for Fiske ranged from Level 1 to Level 4 (see Table F96). Although the mean
rating across observations was 2.25, on each observation students’ collaboration was rated at a different level, indicating that the extent to which students worked
together and exchanged ideas varied widely. To illustrate a rating for students’ collaboration at Level 2, student collaboration that occurred during a lesson by
Fiske is described. The observer noted, “Very few students were working together or sharing ideas with each other. No student was observed helping other
students. Several students in two different groups did appear to compare answers” (Fiske, Observation 11/17/97). In this example, although students physically
sat together, there was little exchange of ideas or peer assistance. On another occasion, student collaboration was rated at Level 3, and the observer noted, “Most
students worked with other students on the activity” (Fiske, Observation 5/8/98).
The index ratings about the nature of students’ collaboration in the classroom for Piccolo ranged from Level 2 to Level 3 (see Table F96). The mean rating across
observations was 2.60, indicating that few students shared ideas or discussed how a problem should be solved. To illustrate a rating for students’ collaboration at
195

Level 2, student collaboration that occurred during a lesson by Piccolo is described. The observer noted, “Students sat in groups of six but did not collaborate on
their work, although some discussion went on during the bar graph activity” (Piccolo, Observation 12/5/97). In this example, although students physically sat
together, there was little exchange of ideas or peer assistance.
The index ratings about the nature of students’ collaboration in the classroom for Gant ranged from Level 1 to Level 2 (see Table F96). The mean rating across
observations was 1.17, indicating that none of the students were working together in small-group or large-group settings, or if students were working in small
groups, one student typically gave answers to other members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1,
student collaboration that occurred during a lesson by Gant is described. The observer noted, “Students were seated in group-like arrangements but did not work
together” (Gant, Observation 11/18/97).

Teacher (No. of Observations)

In summary, the mean ratings for the five Grade 5 teachers in District 2 varied from 1.17 to 2.83. Four MiC teachers had mean ratings greater than 2.00,
indicating that on some occasions some students were exchanging ideas or providing peer assistance (see Figure F38). The remaining teacher, using a
conventional curriculum, had a lower rating, indicating that usually none of the students were working collaboratively.

MiC
Armstrong-Murphy (6)
Ogden-Piccolo (5)
Conventional
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1

2

3

4

Figure F38. Level of student collaborative working relationships, District 1, Grade 5.
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Student Engagement During Instruction
The index ratings about the extent to which students were engaged during the lesson for Murphy ranged from Level 3 to Level 4 (see Table F97 in
appendix). The mean rating across observations was 3.83, indicating that student engagement was widespread. To illustrate a rating for student
engagement at Level 4, students’ on-task behavior that occurred during a lesson by Murphy is described. The observer noted, “Most students were ontask. Some students had less work written down than other students, but all appeared to be productive” (Murphy, Observation 12/16/97). In this
example, most students were on task pursuing the substance of the lesson most of the time.
The index ratings about the extent to which students were engaged during the lesson for Nash were all at Level 4 (see Table F97), indicating that student
engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Nash is
described. The observer noted, “At no time were members of the observed groups off task. They were diligently and enthusiastically working on task” (Nash,
Observation 5/7/98). In this example, students were on task pursuing the substance of the lesson.
The index ratings about the extent to which students were engaged during the lesson for Fiske ranged from Level 1 to Level 4 (see Table F97). Although the
mean rating across observations was 3.40, on three of the five observations student engagement was rated at Level 4, indicating that student engagement was
widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Fiske is described. The observer
noted, “Students showed much enthusiasm and interest in the lesson and were very attentive and anxious to participate” (Fiske, Observation 1/23/98). In this
example, students were on task pursuing the substance of the lesson. They seemed to take the work seriously and put forth much effort.
The index ratings about the extent to which students were engaged during the lesson for Piccolo were all at Level 4 (see Table F97), indicating that student
engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Piccolo is
described. The observer noted, “[Student demeanor throughout the lesson was] very serious. Lots of enjoyment was in evidence. Students were attentive and
eager to share ideas” (Piccolo, Observation 5/8/98). In this example, students were on task pursuing the substance of the lesson. They seemed to take the work
seriously and put forth much effort.
The index ratings about the extent to which students were engaged during the lesson for Gant ranged from Level 1 to Level 3 (see Table F97). The mean rating
across observations was 2.33, indicating that student engagement was passive. To illustrate a rating for student engagement at Level 2, students’ on-task behavior
that occurred during a lesson by Gant is described. The observer noted,
Students were not very productive today. One group was observed not working at all. In another group only one student had anything written
down. One group of three students had no calculator and only one student had begun filling out his unit price chart 25 minutes after it had been
assigned. The student who had begun filling in the chart had written .275 as a unit price. He wrote no dollar [sign] and had not rounded off to a
whole number of cents (the actual unit price should have been 27¢/oz., 28¢/oz., $.27/oz., or $.28/oz.). [Ms. Gant] had just spent 15 minutes
showing the class how to interpret the results to the first three division problems. A student indicated that they were so smart that they didn’t
need a calculator. I was puzzled why that student hadn’t done any work as yet. Not a single student was observed with a completed class work
assignment. (Gant, Observation 5/4/98)
In this example, students were only occasionally on task carrying out assigned activities. For substantial portions of time, many students were either clearly off
task or nominally on task. They did not seem to put forth much effort.
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Teacher (No. of Observations)

In summary, the mean ratings for the five Grade 5 teachers in District 2 varied from 2.17 to 4.00. Two MiC teachers had mean ratings or 4.00, indicating that
student engagement was widespread, with students on task pursuing the substance of the lesson most of the time (see Figure F39). Two MiC teachers had mean
ratings of 4.00 and one MiC teacher had a mean rating approaching 4, indicating widespread engagement in lesson activities. The remaining MiC teacher had a
mean rating slightly over 3.00 indicating that student engagement was sporadic or episodic. The teacher using a conventional curriculum has a mean rating
slightly over 2.00, indicating that student engagement in lesson activities was passive.

MiC
Armstrong-Nash (6)
Armstrong-Murphy (6)
Ogden-Fiske (5)
Ogden-Piccolo (5)

Conventional
VonSteuben-Gant (6)
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2

3

4

Figure F39. Level of student engagement, District 2, Grade 5.
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Summary
The five Grade 5 teachers in District 2 varied in each of the three subcategories that characterized students' pursuits during instruction (see Figure F40). For all
MiC teachers, student–student conversation and student collaboration were very limited, but engagement in lesson activities tended to be widespread. For the
teacher using a conventional curriculum, student–student conversation and student collaboration rarely occurred, and student engagement in the lesson tended to
be passive.

MIC
Nature of Student–Student Conversation
This index measures the extent to which student exchanges with

Armstrong-Murphy

peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged
2. Lim ited conversation

Armstrong-Nash

3. Conversation not substantive in nature
4. Substantive conversation
Students' Collaborative W orking Relationships

Ogden-Fiske

This scale measures the extent to which interactions among
students reflected collaborative working relationships:
NA. Independent work

Ogden-Piccolo

1. No collaboration am ong students
2. Lim ited exchange of ideas
3. Uneven participation
4. Substantive collaboration
Student Engagement during Instruction
This index measures the extent to which students remained

CONVENTIONAL

on task during the lesson:
1. Disruptive disengagem ent
2. Passive disengagem ent

VonSteuben-Gant

3. Sporadic or episodic engagem ent
4. W idespread engagem ent

0
0.5
Student - Student Conversation

1

1.5
2
2.5
3
Student Working Relationships

3.5

4

Overall Student Engagement

Figure F40. Students' pursuits, Grade 5, District 2.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents Instruction in the
simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and indicates the level on the composite
index Instruction for each teacher.
School-Teacher

Armstrong-Murphy
Armstrong-Nash
Ogden-Fiske
Ogden-Piccolo
VonSteuben-Gant

Lesson Planning
Mathematical Interaction
Classroom Assessment
FIPD
SAPD LPD
NI
ID
SE
MS LCS
ES
FCP
FC
— MiC —
2.5
3.75
5
3
3
3.33 2.29 1.67
5
5
5
2.5
5
5
3
4
3.33 2.50
5
5
4
5
3.75
3.75
3
4
5
3.67 2.75 3.33
4
3
4
3.75
5
5
4
5
4.33 2.75
5
5
4
5
— Conventional —
2.5
2.5
2
1
3 2.78 1.46 1.67
2
2
3

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

1.66
3.34
2.75
3.50

2.75
3.12
3.12
3.00

4.79
5.00
4.00
5.00

48.74
55.79
50.12
60.33

5
5
5
6

1.25

1.46

2.71

29.33

2

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction
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District 3
In District 3, six Grade 5 teachers participated in the study. All teachers used MiC. In this study, three subcategories characterized unit planning: consideration of
students’ prior knowledge, unit sequence, and pace of instruction.
Unit Planning
Before planning to teach an MiC unit, Allen met with other MiC math teachers at Taft Elementary School to discuss the problems they had experienced the
previous year teaching MiC. As a group they identified prerequisite skills that students needed in order to be successful and selected supplementary materials.
When teaching MiC the previous year Allen noted areas in which students needed more explanation or pre-teaching might be beneficial. The notes helped guide
the pacing and the choice of instructional format for each unit. Allen also supplemented MiC with materials to meet the district curriculum guides and state
standards and routinely planned to use a conventional textbook with the students. Homework also influenced the pacing of the unit. Because the program was
new to parents, they had difficulty helping students complete homework assignments; homework was rarely assigned from MiC. Allen felt that planning to teach
MiC units was more time-intensive than planning to teach with a conventional textbook. Even though she had taught MiC the previous year, Allen still
considered it a new program. Many skills were embedded in each MiC unit, and she found it necessary to plan for supplemental work to ensure student success
with the unit. Together, these facets made planning time-consuming. With a conventional textbook, all she needed to do was open the text and teach (Allen,
Interview 5/4/98).
Table F40
Subcategories of Unit Planning: Allen, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated

During the summer prior to the study, District 3 teachers were given some paid time to explore MiC. At times during the school year, the fifth-grade teachers at
Taft Elementary School informally discussed MiC, but each teacher completed her own unit planning. As Cameron planned to teach a MiC unit, she previewed
all of the content, directions, and problems. If time allowed, she worked through the problems so that she could anticipate possible pitfalls. She then organized all
of the needed materials. Cameron did not feel that MiC was aligned with the district’s curriculum guidelines and the state standards, especially in the area of
basic skills, and she used other resources to address these issues. Cameron believed that each student brought to class his/her own prior knowledge, learning
style, and abilities. She usually planned directly instruction for the average and more challenged students and extension activities for the more capable students.
Students' performance on individual lessons dictated the pace of instruction. Cameron found planning to teach a MiC unit much more time-consuming than
planning to teach from a conventional textbook. Units in conventional texts were based on familiar skills for which she had a good supply of supplementary
resource materials. District 3 teachers in grades 5–8 determined the sequence of units. The fifth-grade teachers modified this sequence to make it appropriate for
their grade level (Cameron, Interview 5/4/98).
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Table F41
Subcategories of Unit Planning: Cameron, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
3
2

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of content and student interests
Adjustment anticipated

Before Cooper planned to teach any MiC units she met with the other fifth-grade team of teachers at Taft Elementary School to determine which MiC units
would be taught, when each would be taught, and what supplementary materials would be used. Then Cooper worked through each unit by herself. Cooper tried
to take the state standards into account when planning instruction. The state, however, was in the process of refining the standards (moving from a focus on
contextually based activities to a back-to-basics approach), and, as a result, seemed to give inconsistent messages to the local districts. Cooper planned to make
daily decisions regarding the pace of the unit based on areas in which students had experienced difficulty. Cooper found planning to teach an MiC unit was more
difficult than planning to teach from more familiar mathematics material. She stated, “MiC is not as flowing. It’s not as teacher friendly. It’s more difficult. It’s a
little more jumpy. It’s not as smooth” (Cooper, Interview 4/21/98).
Table F42
Subcategories of Unit Planning: Cooper, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
3
2

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of content and student interests
Adjustment anticipated

When De La Cruz planned to teach an MiC unit, she began by reading through the unit to become familiar with the progression of ideas and concepts, identify
when to include intermediate steps, and select supplementary materials, if needed. She then reviewed the teacher guide to determine the necessary worksheets,
the relationship of the unit to other units, the prerequisite skills, and review of previous units. De La Cruz determined the pace of the unit while she was teaching
by assessing the performance of average students in her class because she found it difficult to predict the types of questions students might ask prior to teaching.
She did, however, plan to ask questions that strengthened reading comprehension and to provide explicit practice of some mathematics concepts. De La Cruz was
familiar with the state standards, but they did not influence her choice of topics for instruction or her unit planning (De La Cruz, Interview 4/30/99).
Table F43
Subcategories of Unit Planning: De La Cruz, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated
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During the summer prior to the study, Dodge and other members of her teaching team studied every question in each MiC unit. They identified possible problem
areas, questions that students might ask, and prerequisite skills and concepts. As the school year progressed, Dodge still took considerable time planning to teach
MiC. She reviewed the unit again to organize the necessary materials, identify unit goals and purposes, the sequence of activities, and the prerequisite skills and
concepts the students would need. She used the pacing recommended in teacher guides, but adjusted it to fit each particular class and activity. Dodge referred to
the district curriculum guidelines and to the state standards for guidance in determining content. District 3 teachers in Grades 5–8 determined the sequence of
units. The fifth-grade teachers modified this sequence to make it appropriate for their grade level. Dodge found planning to teach an MiC unit far more difficult
to identify the development of concepts in the unit and more time-intensive than planning to teach a chapter from a conventional textbook (Dodge, Interview
3/24/98).
Table F44
Subcategories of Unit Planning: Dodge, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated

Before Edgebrook taught MiC for the second year, she attended a summer workshop with other fifth-grade teachers from Taft Elementary School. As they
worked through a MiC unit, they took extensive notes including a list of preparations beyond the directions in teacher guides. They discussed problems each had
experienced while teaching MiC the previous year and ways to resolve those issues. A common problem was the group’s initial misunderstanding about MiC.
Although they previously believed that MiC was an inclusive mathematics program, they now believed it was not. During the prior school year, they had not
planned for supplementary skill work. Students who did not have a grasp of their basic computation skills with whole numbers were at a disadvantage when
using MiC. This finding led to a broader discussion about prior knowledge that was assumed in the curriculum and an appropriate sequence of units. The fifthgrade teachers continued to meet periodically throughout the school year to continue these group discussions (Edgebrook, Interview 4/30/98).
When planning to teach an MiC unit, Edgebrook based her decisions on discussions during the summer workshop and her experience teaching MiC the previous
year. This information helped her determine when to supplement or move at a slower pace and ways to accommodate the wide range of abilities in the class. She
did not attempt to coordinate her planning with the state standards because the state was in the process of redefining them. Edgebrook felt that planning to teach
an MiC unit was more labor-intensive than planning to teach a unit with a conventional textbook. With MiC she could not just go into the classroom, open the
textbook, and begin teaching as she could with a conventional textbook. She needed to study the MiC unit in order to understand its complexities, goals, and
assumed prior knowledge. She also needed time to prepare MiC activities (Edgebrook, Interview 4/30/98).
Table F45
Subcategories of Unit Planning: Edgebrook, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated
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In summary, the fifth-grade teachers in District 3 varied in their use of students' prior knowledge during unit planning (see Figure F42). Four teachers planned
units based on their perceptions of students' performance in mathematics or in reading without informal or formal assessment. Students' performance in the
previous lesson was not an important element in planning at the unit level for the other two teachers. Because the teachers discussed unit planning as a group
during the summer months, no variation was seen in their approaches to selecting the sequence of units. Content considerations and integration of mathematics
with other subjects were factors that influenced their decisions about unit sequence. All six teachers planned to adjust the pace of instruction as the unit
developed and frequently discussed pacing as a group.

Students' Prior Knowledge
Unit Sequence

MiC

UNIT PLANNING CODES*

Students' Prior Knowledge. The following scale measures the extent to which the teacher thinks about and
identifies students' prior knowledge while planning to teach a unit.

Pace of Instruction
1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
3. Informal or formal assessment of students' understanding.
4. Conceptually based activities planned.

School-Teacher

Taft-Allen
TaftCameron

Unit Sequence. The following scale measures the extent to which the teacher might consider the sequence of
instructional units.
1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Taft-Cooper
TaftDeLaCruz

Pace of Instruction. The following scale measures the extent to which the teacher might consider the pace for
instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

Taft-Dodge
TaftEdgebrook

* For detailed description of Unit Planning Codes see Table F98 in this appendix.
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Figure F42. Unit planning, Grade 5, District 3.
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Lesson Planning
Four subcategories of instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the lesson; forms
of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving, and reflection on the content
of the lesson.
When Allen planned to teach an individual MiC lesson, she became familiar with the lesson, the direction it was going, the skills and concepts being presented,
and she anticipated student difficulties. Allen did not plan a specific time line for each lesson, but used the students’ performance each day as a guide. Allen
based planning on her perceptions of student interactions with the text and the MiC teacher guide, which was used as the arbiter of questions that could be
interpreted in more than one way. Allen decided which activities were to be used as individual assignments, small-group activities, or large-group activities. She
thought it was important to plan for whole-class discussions and small-group work so that students had an opportunity to listen to and react to the opinions and
thinking of others. When she planned for cooperative learning activities, she determined the membership of the small groups. When Allen found the MiC lesson
required skills, her students were missing or did not provide enough practice, she planned supplementary skill practice from a conventional textbook (Allen,
Interview 5/4/98).
Table F46
Subcategories of Lesson Planning: Allen, Taft Elementary School, District 3, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context lesson
materials from various resources

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

When Cameron planned to teach an individual MiC lesson, she read through the lesson and organized lesson materials. She planned for whole-class instruction
because MiC was still new to her, but she did look ahead to see how she might challenge the students who could move at a faster pace and plan for extension
activities for the more capable students. Occasionally, she planned for students to work in groups of six students and to have the groups present their solutions to
the whole class (Cameron, Interview 5/4/98).
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Table F47
Subcategories of Lesson Planning: Cameron, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
1

2B

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

1

Students' discourse in the classroom seldom, if at all, planned as part of the
lesson

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

1

Investigation of problems and discussion of mathematical ideas seldom planned
for the lesson

When planning to teach an individual MiC lesson, Cooper worked through the problems and looked for areas in which direct instruction was needed. Most
frequently, Cooper planned to introduce the lesson to the whole class, have a whole-class discussion, and complete the lesson as a class. During the whole-class
discussion she assessed whether students understood the objective of the lesson and the directions for the activity. Occasionally, when she felt the students did
have a clear understanding of the concept, she divided them into working groups of two, three, or five students to complete the activity. Cooper found that only
some students in her class actively participated in discussions. Students often were frustrated because MiC asked them to think about mathematics, not just learn
and practice computational procedures. Many students wanted to be taught specific procedures and be given feedback regarding correct answers. Cooper thought
that fifth-grade students were at a disadvantage when using MiC because they were accustomed to a conventional textbook and because she felt that
supplementary lessons were required in order to provide the opportunity to learn and practice the skills and concepts they needed for MiC lessons. She felt that
these gaps were the result of students having inadequate mathematical knowledge and the nature of the units in which many concepts and skills were embedded.
Cooper also felt that the progression within the units from concrete to abstract was not smooth (Cooper, Interview 4/21/98).
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Table F48
Subcategories of Lesson Planning: Cooper, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

1

Students' discourse in the classroom seldom, if at all, planned as part of the
lesson

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

1

Investigation of problems and discussion of mathematical ideas seldom planned
for the lesson

When planning to teach an individual MiC lesson, De La Cruz included time to address students’ performance on the previous day’s lesson. For any students
who were absent, De La Cruz reviewed the previous lesson or had students discuss their solution strategies with them because she felt that these students could
not independently make up the assignment. The “average, hard working student” determined De La Cruz’s pace of instruction, but she realized that there were
students who wanted to move at a faster pace. De La Cruz varied the forms of instruction and student activities that she planned for the students. A general lesson
plan was: teacher presentation of the lesson to whole class, whole-class discussion of the lesson, small-group work, and written accounts of their work during the
lesson completed independently, which was deemed an important part of the daily lesson (De La Cruz, Interview 4/30/98).
De La Cruz thought differences in teaching MiC and a conventional textbook revolved around the need for support. De La Cruz felt there was a need for
supplementary materials that students could complete independently if they were absent from class for an extended period of time. She also felt that parents
needed a MiC handbook to help them understand their children’s homework. Another problem with teaching MiC was the demand it put on the teachers to think
on their feet, to ask the right questions to elicit the desired student responses, and to adapt the lesson plan when needed. MiC required students to read and to be
more self-directed. If students had not developed these skills, De La Cruz felt she had to do more direct teaching. She also expressed the need for time to plan
with the other fifth-grade teachers at her school (De La Cruz, Interview 4/30/98).
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Table F49
Subcategories of Lesson Planning: De La Cruz, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

1

Students' discourse in the classroom seldom, if at all, planned as part of the
lesson

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

1

Investigation of problems and discussion of mathematical ideas seldom planned
for the lesson

When Dodge planned an individual MiC lesson, she followed the overall plan in the teacher guide. She worked through all of the problems to help her anticipate
some of the questions the students might ask and to think about different ways to present difficult concepts, such as including visuals, constructions, and roleplaying. She adjusted her plans each day to meet the needs of her students by including in her daily plans an activity for the mathematically able students and
modified activities for the more mathematically challenged students. Dodge valued having students learn in small groups or pairs. She determined the
membership of the groups or pairs, but occasionally allowed students to select their own groups. She thought the small-group experiences gave students
opportunities to share ideas, communicate their positions, listen to peers, question peers, be assertive in a positive way, and share leadership (Dodge, Interview
3/24/98).
Dodge found some of the directions and goals of the units vague and hard to identify. Although the planning process took more time, she thought it was worth it.
Dodge thought the high-level reading demands and lack of basic skill practice in MiC made planning more difficult. Furthermore, she believed the higher level
thinking skills needed to be successful with MiC made the curriculum inaccessible to some students. The fifth-grade teachers at Taft Elementary School found
that they could integrate MiC with their units on study skills, finding the main idea and supporting details. Before they introduced each MiC unit, teachers had
students learn new unit vocabulary. Students began a toolbox of vocabulary words and their definitions, and added to their toolboxes throughout the school year.
Sixth-grade teachers requested that the students bring the vocabulary toolboxes to sixth grade the following year (Dodge, Interview 3/24/98).
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Table F50
Subcategories of Lesson Planning: Dodge, Taft Elementary School, District 3, Grade 5
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context lesson
materials from various resources

Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities that Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan

Edgebrook outlined individual lessons based on students’ performance on the previous lesson. However, she did not always wait for each member of the class to
finish an activity before moving on. Edgebrook planned to introduce the lesson to the whole class and have students work on the activity in small groups. Each
student was responsible for handing in his/her individual work (Edgebrook, Interview 4/30/98).
Edgebrook found it more difficult to teach MiC than from conventional textbook because of the variability in the students’ prior knowledge, the ambiguity of
some of the problems, the students’ differing abilities to read for information and understanding, and the inability of some students to think critically. She also
felt that teaching MiC was more teacher- and time-intensive than teaching from a conventional textbook. Before class time, she had to think through each
problem, gather materials, make photocopies, and organize activities. During class, it was difficult to keep the entire class together because students worked
through the MiC lessons at different speeds (Edgebrook, Interview 4/30/98).
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The open-ended problems in MiC made planning lessons more time-intensive. However, Edgebrook felt that open-ended problems were a definite advantage
over the problems found in a conventional textbook because such questions gave students a chance to express their individuality. After class, grading MiC
homework was much more difficult than grading homework from a conventional textbook. She stated, “If you really want to give the kids the validation for all
their work, you need to read every single answer and contemplate it. And I wish there were a shortcut for that” (Edgebrook, Interview 4/30/98).
Table F51
Subcategories of Lesson Planning: Edgebrook, Taft Elementary School, District 3, Grade 5
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the Content
of the Lesson

2

Investigation of problems and discussion of answers and solution strategies
(whether during small-group work or whole-class discussions) included in the
lesson plan
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In summary, the fifth-grade teachers in District 3 varied in all four subcategories of lesson planning (see Figure F43 and Table F99). With respect to students'
performance in the previous lesson, five of the six teachers made decisions about extending the lesson to complete a task, adding a review, or accounting for
individual differences. The other teacher planned in the same manner daily without considering students' previous performance. More variation was seen in
teachers' attention to the purpose of the lesson. Two teachers went beyond checking their own understanding of lesson content and presentation to make decisions
about student learning such as thinking about questions students might raise, misunderstandings that might emerge, or accommodations for various ability levels.
Three teachers planned lessons to become familiar with the mathematics, the presentation of the mathematics, and the lesson context. The other teacher selected
lesson content to reflect a continuity of mathematical ideas, integrating lesson materials from various resources.

Lesson Planning Codes*

Students' Performance on
the Previous Lesson

MiC

School-Teacher

Taft-Allen
Purpose of Lesson

TaftCameron

B

TaftCooper

B

TaftDeLaCruz

Forms of Instruction that
Promote Classroom
Discourse for Purpose of
Lesson

B

Taft-Dodge
TaftEdgebrook

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on Context of
Lesson

A

0

1

2

3

Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematics content, integrating lesson materials from various
resources. The selected materials might include an additional focus on problem solving, applications of mathematics, or practice.
B. The teacher plans lesson from unit or chapter materials with emphasis given to becoming familiar with the mathematical
content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was couched (if
any).
3. Planning beyond familiarity with the content, presentation, and context.
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding.
Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson.
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels.
Forms of Instruction That Promote Classroom Discourse
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson.
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group or whole-class
discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

* Detailed description of Lesson Planning Codes in Table F99 in this appendix.

4

Figure F43. Lesson planning, Grade 5, District 3.
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Teachers also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the purpose of the lesson.
Three teachers included the use of whole-class discussion and small-group work, but the focus was on completing tasks rather than on developing
substantive conversation. The three other teachers seldom planned forms of instruction that encouraged classroom discourse. The teachers also
varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving and reflection on the content of
the lesson. Three teachers included whole-class discussions and small-group work in lesson planning, but the significance of these student
activities in learning mathematics with understanding was not considered. The three other teachers seldom planned for investigation of problems
and discussion of mathematical ideas.
District 3 Note
In District 3, data were not gathered on mathematical interaction, classroom assessment, and student pursuits.
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Table F52
Unit Planning, District 1, Grade 5, 1997-1998
School-Teacher

Students' Prior
Unit Sequence
Knowledge

Pace of
Instruction

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

3
2B
2B
2B
2B
2B

1
2
1
3
1
1

2
2
2
3
2
2

Conventional
Dewey-Kershaw
River Forest-Fulton

2B
1

1
3

2
1B

Instructional Planning: Unit Planning, District 1, Grade 5, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan remedial
skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize students with the
contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects; linkages across
units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table F53
Lesson Planning, District 1, Grade 5, 1997-1998
Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction That Promote
Discourse for the Purpose of the
Lesson

Student Activities That Promote
Discussion, Problem Solving, and
Reflection on the Lesson

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

2
2
1
3
2
2

3
2A
2B
2B
3
3

3
3
4
3
2
3

2
2
3
3
3
3

Conventional
Dewey-Kershaw
River Forest-Fulton

2
3

2A
3

1
2

2
2

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another approach to encourage
students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of instruction is to cover
lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of mathematics, or
practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was couched
(if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies, accommodation of
various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms of the problem
context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging substantive
conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in terms of
comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote discussion,
problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class discussion, but the
significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table F54
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
14
10
50
55
57

91
75
80
1
82

9
25
19
97
17

0
0
1
2
0

0
0
0
0
1

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

5
62

40
33

0
67

60
0

0
0

Table F55
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
25
12
60
59
19

63
60
50
0
66

32
40
38
99
31

5
0
12
1
3

0
0
1
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

34
55

3
18

16
75

41
2

41
5
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Table F56
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
34
0
53
58
12

62
0
3
0
0

35
0
73
96
56

4
0
23
4
44

0
0
0
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

51
29

2
4

4
54

31
26

63
16

Table F57
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 1, Grade 5, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
38
27
47
43
71

10
36
1
0
0

72
36
73
94
46

14
0
23
6
55

3
27
4
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

12
41

18
0

18
20

46
47

18
33
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Table F58
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
20
39
54
27
32

0
0
8
0
0

60
6
33
98
64

40
19
45
2
34

0
75
14
0
2

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

22
17

5
0

10
10

38
31

48
59

Table F59
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 1, Grade 5, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
21
2
31
18
62

6
0
21
0
0

50
0
37
93
49

25
100
21
7
42

19
0
21
0
9

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

46
22

2
0

9
49

34
35

55
16
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Table F60
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listened to Teacher or Took Notes,
District 1, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
30
7
60
51
2

74
67
25
1
0

26
33
62
96
67

0
0
13
2
33

0
0
1
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

40
50

0
20

11
71

24
7

66
2

School-Teacher

Table F61
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigated Problems, District 1, Grade 5, 19971998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
38
29
66
59
65

3
0
3
0
0

59
25
47
97
67

38
42
40
3
31

0
33
11
0
2

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

21
33

0
0

10
57

30
27

60
16

School-Teacher
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Table F62
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussed Answers and Solution Strategies, District
1, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
34
34
64
53
73

0
14
5
0
0

77
21
59
98
78

19
21
31
2
22

14
43
6
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

29
38

11
0

18
43

39
39

32
19

School-Teacher

Table F63
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participated in Whole-Class Discussions, District 1,
Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
34
12
54
48
75

8
80
2
0
0

77
20
79
95
76

15
0
19
5
24

0
0
0
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

11
49

20
1

30
37

20
32

30
31

School-Teacher
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Table F64
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practiced Computation, District 1,
Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
3
0
29
12
17

0
0
8
0
0

50
0
43
100
73

50
0
43
0
27

0
0
6
0
0

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

34
19

6
9

6
46

31
30

56
15

School-Teacher

Table F65
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Took Test or Quiz, District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
9
2
9
6
8

0
0
0
0
0

29
0
25
78
25

0
0
38
11
25

71
100
38
11
50

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

32
7

7
0

3
17

20
8

70
75
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Table F66
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflected on or Summarized Lesson Concepts,
District 1, Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

0
76
41
169
163
157

NA
4
7
36
7
18

33
67
7
0
0

0
33
44
82
75

0
0
33
18
18

67
0
16
0
7

Conventional
Dewey-Kershaw
River Forest-Fulton

95
172

12
15

18
16

9
48

27
32

46
4

Table F67
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Began Homework, District 1, Grade 5, 1997-1998

School-Teacher

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell
Conventional
Dewey-Kershaw
River Forest-Fulton
+++

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

0
76
41
169
163
157

NA
1
0
24
10
1

100
0
93
0
0

0
0
5
100
100

0
0
2
0
0

0
0
0
0
0

95
172

6
3

33
40

33
40

17
0

17
20
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Table F68
Teacher Level of Lesson Presentation and Development, District 1, Grade 5
School-Teacher

Total Cases

1

2A

2B

Cases at Level
3A
3B

4

5

6

Level
Assigned

MiC
Banneker-Greene
Beethoven-Kipling
Beethoven-LaSalle
Beethoven-Linne
Dewey-Hamilton
Dewey-Mitchell

7
7
5
4
5
3

1
0
0
0
0
0

0
1
0
0
1
0

0
0
0
0
0
0

3
2
0
1
3
1

1
3
0
1
0
0

1
1
0
0
0
1

0
0
2
2
1
1

1
0
3
0
0
0

3A
3B
6
5
3A
4

Conventional
Dewey-Kershaw
River Forest-Fulton

5
4

1
0

1
0

0
0

2
0

1
0

0
0

0
3

0
1

3B
5

Lesson Presentation and Development Codes
The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity. The subsequent lesson presentation
was not well developed; consequently students began independent or small-group work with little direction. The teacher might have assisted individuals or small groups on a
one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.

B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
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Table F69
Nature of Mathematical Inquiry, Grade 5, District 1

8

9

1

9

1

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

2
4
4
4
4
1

1
4
4
2
1
2

3
4
4
4
4
3

4
4
4
1
4
4

4
1
4
3
4
4

3
2
2
2
1
3

2
1
3
1
2
2

3
2
3
2
1
2

3
3
3
1
3
3

2
2
4
2
2
1

1
4
4
1
1
2

3
4
4
1
1
3

2
4
4
1
2
4

4
2
4
3
2
3

2
2
3
1
2
2

1
1
2
1
3
2

2
2
2
2
3
3

2
2
2
1
4
2

1
1
4
2
1
1

1
2
4
1
2
1

1
2
4
1
1
3

1
1
4
1
1
1

1
2
3
2
3
1

3
4
3
2
1
3

1
1
2
1
2
1

2
2
3
2
1
2

1
3
4
1
2
2

2
2
3
3
3
3

1
2
1
2
3
1

1
1
3
1
3
2

3
3
3
3
3
3

3
3
3
3
3
3

1
2
3
1
3
3

2
1
3
3
3
1

1
3
3
3
2
3

3
3
3
1
3
3

1.78
2.26
3.15
1.70
2.22
2.19

2
3
4
2
3
3

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

1
3

1
4

1
3

1
4

3
1

1
1

1
2

1
4

1
4

1
3

1
2

2
4

1
2

1
2

1
2

2
2

1
3

1
2

1
1

1
1

1
2

1
2

2
2

1
1

1
2

1
4

1
1

3
1

1
1

1
1

1
3

3
1

1
1

1
3

1
3

1
1

1.26
1.96

1
3

1

2

Connections to Life Experiences
Observation
1 2 3 4 5 6 7 8 9 Mean Rating

(No. of Observations)

9

Conjectures
Observation
3 4 5 6 7

Mathematical Connections
Observation
2 3 4 5 6 7 8

Conceptual Understanding
Observation
2 3 4 5 6 7 8

School-Teacher

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous problems; and
connections among mathematical ideas and connections between mathematics and students' lives were not discussed.
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular statements; and
connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students
were encouraged to made generalizations; and connections between mathematics and students' lives were discussed.
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Table F70
Nature of Students' Explanations, Grade 5, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

1
1
3
2
1
2

1
3
3
1
2
2

1
3
3
2
3
3

3
3
3
1
1
3

3
2
3
3
3
2

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

2
1

1
3

2
3

1
3

1
3

7

8

9

Mean

1
3
3
2
1
2

2
1
1
1
1
2

2
2
3
3
2
2

1
3
3
1
3
3

1.67
2.33
2.78
1.78
1.89
2.33

3
1

1
2

1
3

1
2

1.44
2.33

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures . Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.
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Table F71
Elicitation of Multiple Strategies, Grade 5, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

1
1
4
1
1
1

2
4
4
1
4
1

2
3
4
1
1
3

1
1
4
1
1
3

4
2
4
1
4
4

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

4
2

1
4

1
1

1
4

3
4

7

8

9

Mean

1
3
4
1
1
3

2
1
1
1
2
4

2
1
4
3
1
3

1
4
4
1
4
4

1.78
2.22
3.67
1.22
2.11
2.89

1
1

1
1

1
2

1
2

1.56
2.33

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table F72
Nature of Student–Student Conversation, Grade 5, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

1
1
4
1
1
1

1
1
4
1
3
1

1
1
1
1
1
4

1
3
4
1
1
1

1
1
4
1
2
1

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

1
3

1
1

1
1

1
4

1
1

7

8

9

Mean

3
1
2
3
1
3

1
1
3
1
1
2

2
1
3
3
1
2

2
1
4
1
4
1

1.44
1.22
3.22
1.44
1.67
1.78

1
1

1
2

1
4

1
1

1.00
2.00

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table F73
Students' Collaborative Working Relationships, Grade 5, District 1

School-Teacher (No. of Observations)

Observation
5
6

1

2

3

4

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

2
3
3
1
NA
2

1
1
4
1
2
1

1
1
2
2
1
4

1
2
4
1
1
1

1
1
4
NA
1
1

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

NA
4

1
1

1
2

NA
2

1
1

7

8

9

Mean

3
1
2
2
1
NA

1
1
3
1
1
2

1
NA
3
3
2
NA

1
1
3
NA
4
NA

1.33
1.38
3.11
1.57
1.63
1.83

1
2

NA
2

1
2

NA
NA

1.00
2.00

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table F74
Student Engagement During Instruction, Grade 5, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Banneker-Greene (9)
Beethoven-Kipling (9)
Beethoven-LaSalle (9)
Beethoven-Linne (9)
Dewey-Hamilton (9)
Dewey-Mitchell (9)

2
3
4
4
4
4

3
4
3
3
3
4

4
3
3
3
3
4

2
4
4
2
4
4

4
4
4
4
4
4

Conventional
Dewey-Kershaw (9)
River Forest-Fulton (9)

3
4

4
4

4
4

2
4

3
4

7

8

9

Mean

4
3
4
2
3
4

2
3
3
3
4
4

3
4
4
4
3
4

4
3
4
1
4
4

3.11
3.44
3.67
2.89
3.56
4.00

4
4

3
4

1
4

3
4

3.00
4.00

Student Engagement during Instruction
This index measures the extent to which students remained on task during the lesson:
1. Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or serious disruptions.
2. Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out assigned activities. For substantial portions of time, many students
were either clearly off task or nominally on task. They did not seem to put forth much effort.
3. Sporadic or episodic engagement. Most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly enthusiastic, or dependent
on frequent prodding from the teacher.
4. Widespread engagement. Most students were on task pursuing the substance of the lesson most of the time. Most students seemed to take the work seriously and put
forth much effort.
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Table F75
Unit Planning, District 2, Grade 5, 1997-1998

School-Teacher

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo
Conventional
VonSteuben-Gant

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

1
2B
1
3

1
1
2
2

2
2
2
2

3

1

2

Instructional Planning: Unit Planning, District 1, Grade 5, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan remedial
skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize students with the
contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects; linkages across
units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.

229

Table F76
Lesson Planning, District 2, Grade 5, 1997-1998
Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

MiC
Armstrong-Murphy
Armstrong-Nash
Ogden-Fiske
Ogden-Piccolo

1
2
2
3

3
3
3
3

2
2
3
3

3
4
3
4

Conventional
VonSteuben-Gant

2

2A

2

2

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another approach to encourage
students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of instruction is to cover
lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of mathematics, or
practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was couched
(if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies, accommodation of
various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms of the problem
context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging substantive
conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in terms of
comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote discussion,
problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class discussion, but the
significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table F77
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

58
87
32
47

81
33
63
99

3
38
38
0

7
26
0
1

9
3
0
0

Conventional
VonSteuben-Gant

NA

NA

School-Teacher

Table F78
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

72
68
30
43

76
10
53
91

14
45
47
7

6
33
0
2

4
12
0
0

Conventional
VonSteuben-Gant

NA

NA

School-Teacher
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Table F79
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

75
53
28
39

52
2
43
86

33
48
50
14

5
37
7
0

9
13
0
0

Conventional
VonSteuben-Gant

NA

NA

School-Teacher

Table F80
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

41
61
14
54

20
3
57
82

39
45
0
15

22
31
29
1

20
21
14
3

Conventional
VonSteuben-Gant

NA

NA

School-Teacher
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Table F81
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

46
27
28
51

9
7
0
1

11
43
14
13

54
21
29
78

26
29
57
8

Conventional
VonSteuben-Gant

NA

NA

School-Teacher

Table F82
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

67
6
14
14

16
0
57
38

10
67
14
29

58
0
14
14

15
33
14
19

Conventional
VonSteuben-Gant

NA

NA

School-Teacher
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Table F83
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listening to Teacher or Taking Notes,
District 2, Grade 5, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

81
60
28
19

72
23
43
90

19
48
50
7

3
28
0
3

7
2
7
0

Conventional
VonSteuben-Gant

NA

NA

School-Teacher

Table F84
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigating Problems, District 2, Grade 5, 19971998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

94
77
28
40

5
1
0
5

13
41
0
8

64
30
43
85

18
28
57
2

Conventional
VonSteuben-Gant

NA

NA

School-Teacher
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Table F85
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussing Answers and Solution Strategies, District
2, Grade 5, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

26
0
15
84

37
57
23
13

22
33
62
2

15
10
0
2

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

65
57
26
41

Conventional
VonSteuben-Gant

NA

NA

Table F86
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participating in Whole-Class Discussions, District 2,
Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

60
2
18
85

18
55
82
11

8
29
0
4

14
14
0
0

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

50
55
22
35

Conventional
VonSteuben-Gant

NA

NA
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Table F87
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practicing Computation, District 2,
Grade 5, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

33
0
100
86

42
100
0
0

25
0
0
14

0
0
0
0

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

12
4
24
5

Conventional
VonSteuben-Gant

NA

NA

Table F88
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Taking Test or Quiz, District 2,
Grade 5, 1997-1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

67
0
100
25

0
0
0
38

0
0
0
19

33
0
0
19

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

3
0
2
11

Conventional
VonSteuben-Gant

NA

NA

236

Table F89
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflecting on or Summarized Lesson Concepts,
District 2, Grade 5, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

73
25
29
96

8
50
64
2

8
25
0
2

11
0
7
0

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

74
8
28
31

Conventional
VonSteuben-Gant

NA

NA

Table F90
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Beginning Homework, District 2, Grade 5, 19971998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

90
0
0
100

10
0
0
0

0
0
0
0

0
0
0
0

MiC
Armstrong-Nash
Armstrong-Murphy
Ogden-Fiske
Ogden-Piccolo

100
102
50
150

10
0
0
1

Conventional
VonSteuben-Gant

NA

NA
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Table F91
Table
F40
Teacher Level
Level of
of Lesson
Lesson Presentation
Presentation and
and Development,
Development, District
District 2,
Teacher
2, Grade
Grade 55
School-Teacher

Total Cases

1

2A

2B

Cases at Level
3A
3B

4

5

6

Level
Assigned

MiC
Armstrong-Murphy
Armstrong-Nash
Ogden-Fiske
Ogden-Piccolo

6
4
3
4

0
0
0
0

0
1
0
0

0
0
0
0

0
0
0
0

0
1
2
1

2
0
1
0

4
2
0
3

0
0
0
0

5
5
3B
5

Conventional
VonSteuben-Gant

7

0

4

0

0

3

0

0

0

2A
2

Lesson Presentation and Development Codes
The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity. The subsequent lesson presentation
was not well developed; consequently students began independent or small-group work with little direction. The teacher might have assisted individuals or small groups on a
one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.
B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
6. Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students to explore the
mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared.
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Table F92
Nature of Inquiry, Grade 5, District 2

School-Teacher

(No. of Observations)

1

Conceptual Understanding
Observation
2 3 4 5 6 7 8

9

1

2

Conjectures
Observation
3 4 5 6 7

8

9

2

Mathematical Connections
Observation
2 3 4 5 6 7 8

9

Connections to Life Experiences
Observation
1 2 3 4 5 6 7 8 9 Mean Rating

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

4
2
2
3

3
2
4
3

2
3
4
3

2
4
4
4

4
4
2
4

4
4

2
1
1
2

1
1
2
2

1
1
4
2

2
2
2
2

2
2
4
3

2
4

2
1
2
2

2
2
3
2

2
2
3
2

2
4
3
3

3
3
1
4

2
4

3
1
1
3

3
1
3
3

3
2
3
3

3
3
3
3

3
3
3
3

3
3

2.28
2.22
2.53
2.60

3
3
4
4

Conventional
VonSteuben-Gant (6)

3

1

3

1

2

2

2

1

2

1

1

1

2

2

1

1

2

2

1

1

1

1

1

3

1.44

1

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous problems; and
connections among mathematical ideas and connections between mathema
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular statements; and
connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students
were encouraged to made generalizations; and connections between ma
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Table F93
Nature of Students' Explanations, Grade 5, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

8

9

Mean

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

2
2
2
1

1
1
2
3

3
1
2
3

2
3
3
3

1
3
2
3

3
2

2.00
2.00
2.20
2.60

Conventional
VonSteuben-Gant (6)

2

1

1

2

2

2

1.67

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures . Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.
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Table F94
Elicitation of Multiple Strategies, Grade 5, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

8

9

Mean

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

4
2
2
2

1
1
1
3

2
1
1
3

1
2
4
1

1
3
3
2

2
3

1.83
2.00
2.20
2.20

Conventional
VonSteuben-Gant (6)

2

1

1

1

1

1

1.17

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table F95
Nature of Student–Student Conversation, Grade 5, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

8

9

Mean

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

1
1
1
1

1
3
2
3

1
2
1
2

2
3
4
4

1
3
3
4

2
4

1.33
2.67
2.20
2.80

Conventional
VonSteuben-Gant (6)

1

1

1

1

1

1

1.00

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table F96
Students' Collaborative Working Relationships, Grade 5, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

8

9

Mean

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

3
2
1
2

NA
3
1
2

1
2
NA
3

3
3
4
3

1
3
3
3

3
4

2.20
2.83
2.25
2.60

Conventional
VonSteuben-Gant (6)

1

1

1

1

1

2

1.17

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table F97
Student Engagement During Instruction, Grade 5, District 2

School-Teacher (No. of Observations)

1

2

3

Observation
4
5
6

MiC
Armstrong-Murphy (6)
Armstrong-Nash (6)
Ogden-Fiske (5)
Ogden Piccolo (5)

4
4
4
4

4
4
3
4

4
4
4
4

4
4
4
4

4
4
2
4

3
4

3.83
4.00
3.40
4.00

Conventional
VonSteuben-Gant (6)

3

1

3

3

2

2

2.33

7

8

9

Mean

Student Engagement during Instruction
This index measures the extent to which students remained on task during the lesson:
1. Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or serious disruptions.
2. Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out assigned activities. For substantial portions of time, many students
were either clearly off task or nominally on task. They did not seem to put forth much effort.
3. Sporadic or episodic engagement. Most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly enthusiastic, or dependent
on frequent prodding from the teacher.
4. Widespread engagement. Most students were on task pursuing the substance of the lesson most of the time. Most students seemed to take the work seriously and put
forth much effort.
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Table F98
Unit Planning, District 3, Grade 5, 1997-1998

School-Teacher

MiC
Taft-Allen
Taft-Cameron
Taft-Cooper
Taft-DeLaCruz
Taft-Dodge
Taft-Edgebrook

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

2
1
1
2
2
2

3
3
3
3
3
3

2
2
2
2
2
2

Instructional Planning: Unit Planning, District 1, Grade 5, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities. The teacher plans the unit based on perceptions of students' needs with respect to mathematics skills and/or reading ability and vocabulary.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan remedial
skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize students with the
contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects; linkages across
units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table F99
Lesson Planning, District 3, Grade 5, 1997-1998

School-Teacher

MiC
Taft-Allen
Taft-Cameron
Taft-Cooper
Taft-DeLaCruz
Taft-Dodge
Taft-Edgebrook

Students' Performance in the
Previous Lesson

2
1
2
2
2
2

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

3
2B
2B
2B
3
2A

2
1
1
1
2
2

2
1
1
1
2
2

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach
the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another approach to encourage
students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of instruction is to cover
lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of mathematics, or
practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the lesson was couched
(if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies, accommodation of
various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms of the problem
context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging substantive
conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in terms of
comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote discussion,
problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class discussion, but the
significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Figure F44. Interactive Decisions, Greene, Banneker Elementary School.
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Figure F45. Interactive Decisions, Kipling, Beethoven Elementary School.
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Figure F46. Interactive Decisions, LaSalle, Beethoven Elementary School.

247

Explanation-Oriented

1

2

3

4

1
33%
3

Task-Oriented
Shift in Pedagogical Approach

1
17%

(6 items coded)

Least

5

2

2
17%
4

6

7

3
17%
5

4
6

8

7
17%

Teaching Mathematics for Understanding

8

Most

Figure F47. Interactive Decisions, Linne, Beethoven Elementary School.
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Figure F48. Interactive Decisions, Hamilton, Dewey Elementary School.
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Figure F49. Interactive Decisions, Mitchell, Dewey Elementary School.
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Figure F50. Interactive Decisions, Kershaw, Dewey Elementary School.
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Figure F51. Interactive Decisions, Fulton, River Forest Elementary School.
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Teachers' Interactive Decsions Codes
Explanation-Oriented Decisions
Least Aligned With Teaching for Understanding
EO1. Teacher explanation preferred. Student responses were elicited, but the teacher answered the questions posed to the students.
EO2. Direct method introduced. The teacher introduced a method or procedure, and students were expected to follow that method.
EO3. Procedure clarified . The teacher clarified the use of a particular procedure or device (e.g., calculator, protractor) during students’

independent or group work rather than as a part of the lesson presentation.
EO4. Procedures and correct answers emphasized. The teacher’s questioning or explanation focused on following a given procedure in a step-bystep fashion. When answers were elicited, if a student did not give a correct answer, the teacher immediately asked another student for
the answer.
Standard Pedagogy
EO5. Precision emphasized. The teacher emphasized understanding vocabulary, preciseness of mathematical terminology, or the correct use of a

mathematical tool (e.g., ratio table, fraction bar).
Most Aligned With Teaching for Understanding
EO6. Connections promoted. The teacher interjected an explanation that promoted connections among mathematical ideas or between

mathematics and students' lives.
EO7. Conceptual understanding promoted. The teacher’s explanation promoted conceptual understanding, including the use of a mathematical tool
(e.g., ratio table, fraction bar) or equivalent mathematical representations to support student thinking.
EO8. Mathematical processes emphasized. The teacher's questioning focused on mathematical processes (e.g., reflection on the mathematics,
articulation of thinking).
Task-Oriented Decisions
Least Aligned With Teaching for Understanding

Interactive decisions that reduce cognitive demand for the students are captured in explanation-oriented decisions EO1, EO2, and EO4 and,
therefore, are not included in this index.
Standard Pedagogy
TO1. Exercises added. The teacher included additional exercises based on student interest or need for practice.
TO2. Attention focused on task. The teacher focused students’ attention on pertinent elements of the task.
Most Aligned With Teaching for Understanding
TO3. Attention focused on reasonableness of solution. The teacher focused students’ attention on the reasonableness of students’ solutions. The

teacher encouraged students to rely on their own thinking in developing a reasonable solution.
TO4. Task restructured. The teacher restructured the task without reducing the cognitive demand on the students.
Shifts in Pedagogical Approach
Least Aligned With Teaching for Understanding
SPA1. No changes made. No changes were made during instruction to address student questions, difficulties, or unexpected strategies.
SPA2. Limited changes made. The teacher made limited changes in instruction even though the teacher or students experienced confusion or

misunderstanding.
Standard Pedagogy
SPA3. Mini-lesson added. The teacher added a mini-lesson focused on an algorithm or procedure.
SPA4. Another context or review added. The teacher promoted understanding the mathematical content of the lesson by introducing the

mathematics in a different context or by reviewing a concept or procedure that had been the focus of instruction in previous classes.
Most Aligned With Teaching for Understanding
SPA5. Shift made from small-group work to whole-class discussion. The teacher shifted students' attention from small group work to whole-class

instruction in an attempt to increase understanding of the mathematics students were studying, or from whole-class instruction to
small-group work in order to provide opportunities for students to use, and develop confidence in, their mathematical abilities.
SPA6. Process modeled. The teacher or students modeled a particular process or strategy for the class in order to help students think about
different approaches to solving problems or express their reasoning.
SPA7. Different strategy introduced. The teacher or students introduced a different strategy in order to promote access to a particular problem by
more students in the class.
SPA8. Modification made based on student inquiry. The teacher used student inquiries as a guide for an instructional mathematics investigation or
as a guide to shape the mathematical content of the lesson.
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Figure F52. Interactive Decisions, Murphy, Armstrong Elementary School.
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Figure F53. Interactive Decisions, Nash. Armstrong Elementary School.
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Figure F54 Interactive Decisions, Fiske, Ogden Elementary School.
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Figure F55. Interactive Decisions, Piccolo, Ogden Elementary School.
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Teachers' Interactive Decsions Codes
Explanation-Oriented Decisions
Least Aligned With Teaching for Understanding
EO1. Teacher explanation preferred. Student responses were elicited, but the teacher answered the questions posed to the students.
EO2. Direct method introduced. The teacher introduced a method or procedure, and students were expected to follow that method.
EO3. Procedure clarified . The teacher clarified the use of a particular procedure or device (e.g., calculator, protractor) during students’

independent or group work rather than as a part of the lesson presentation.
EO4. Procedures and correct answers emphasized. The teacher’s questioning or explanation focused on following a given procedure in a step-bystep fashion. When answers were elicited, if a student did not give a correct answer, the teacher immediately asked another student for
the answer.
Standard Pedagogy
EO5. Precision emphasized. The teacher emphasized understanding vocabulary, preciseness of mathematical terminology, or the correct use of a

mathematical tool (e.g., ratio table, fraction bar).
Most Aligned With Teaching for Understanding
EO6. Connections promoted. The teacher interjected an explanation that promoted connections among mathematical ideas or between

mathematics and students' lives.
EO7. Conceptual understanding promoted. The teacher’s explanation promoted conceptual understanding, including the use of a mathematical tool
(e.g., ratio table, fraction bar) or equivalent mathematical representations to support student thinking.
EO8. Mathematical processes emphasized. The teacher's questioning focused on mathematical processes (e.g., reflection on the mathematics,
articulation of thinking).
Task-Oriented Decisions
Least Aligned With Teaching for Understanding

Interactive decisions that reduce cognitive demand for the students are captured in explanation-oriented decisions EO1, EO2, and EO4 and,
therefore, are not included in this index.
Standard Pedagogy
TO1. Exercises added. The teacher included additional exercises based on student interest or need for practice.
TO2. Attention focused on task. The teacher focused students’ attention on pertinent elements of the task.
Most Aligned With Teaching for Understanding
TO3. Attention focused on reasonableness of solution. The teacher focused students’ attention on the reasonableness of students’ solutions. The

teacher encouraged students to rely on their own thinking in developing a reasonable solution.
TO4. Task restructured. The teacher restructured the task without reducing the cognitive demand on the students.
Shifts in Pedagogical Approach
Least Aligned With Teaching for Understanding
SPA1. No changes made. No changes were made during instruction to address student questions, difficulties, or unexpected strategies.
SPA2. Limited changes made. The teacher made limited changes in instruction even though the teacher or students experienced confusion or

misunderstanding.
Standard Pedagogy
SPA3. Mini-lesson added. The teacher added a mini-lesson focused on an algorithm or procedure.
SPA4. Another context or review added. The teacher promoted understanding the mathematical content of the lesson by introducing the

mathematics in a different context or by reviewing a concept or procedure that had been the focus of instruction in previous classes.
Most Aligned With Teaching for Understanding
SPA5. Shift made from small-group work to whole-class discussion. The teacher shifted students' attention from small group work to whole-class

instruction in an attempt to increase understanding of the mathematics students were studying, or from whole-class instruction to
small-group work in order to provide opportunities for students to use, and develop confidence in, their mathematical abilities.
SPA6. Process modeled. The teacher or students modeled a particular process or strategy for the class in order to help students think about
different approaches to solving problems or express their reasoning.
SPA7. Different strategy introduced. The teacher or students introduced a different strategy in order to promote access to a particular problem by
more students in the class.
SPA8. Modification made based on student inquiry. The teacher used student inquiries as a guide for an instructional mathematics investigation or
as a guide to shape the mathematical content of the lesson.
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Figure F57. Interactive Decisions, Murphy, Armstrong Elementary School.
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Figure F58. Interactive Decisions, Nash, Armstrong Elementary School.
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Figure F59. Interactive Decisions, Fiske, Ogden Elementary School.
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Figure F60. Interactive Decisions, Piccolo, Ogden Elementary School.
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Figure F61. Interactive Decisions, Gant, Von Steuben Elementary School.
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Teachers' Interactive Decsions Codes
Explanation-Oriented Decisions
Least Aligned With Teaching for Understanding
EO1. Teacher explanation preferred. Student responses were elicited, but the teacher answered the questions posed to the students.
EO2. Direct method introduced. The teacher introduced a method or procedure, and students were expected to follow that method.
EO3. Procedure clarified . The teacher clarified the use of a particular procedure or device (e.g., calculator, protractor) during students’

independent or group work rather than as a part of the lesson presentation.
EO4. Procedures and correct answers emphasized. The teacher’s questioning or explanation focused on following a given procedure in a step-bystep fashion. When answers were elicited, if a student did not give a correct answer, the teacher immediately asked another student for
the answer.
Standard Pedagogy
EO5. Precision emphasized. The teacher emphasized understanding vocabulary, preciseness of mathematical terminology, or the correct use of a

mathematical tool (e.g., ratio table, fraction bar).
Most Aligned With Teaching for Understanding
EO6. Connections promoted. The teacher interjected an explanation that promoted connections among mathematical ideas or between

mathematics and students' lives.
EO7. Conceptual understanding promoted. The teacher’s explanation promoted conceptual understanding, including the use of a mathematical tool
(e.g., ratio table, fraction bar) or equivalent mathematical representations to support student thinking.
EO8. Mathematical processes emphasized. The teacher's questioning focused on mathematical processes (e.g., reflection on the mathematics,
articulation of thinking).
Task-Oriented Decisions
Least Aligned With Teaching for Understanding

Interactive decisions that reduce cognitive demand for the students are captured in explanation-oriented decisions EO1, EO2, and EO4 and,
therefore, are not included in this index.
Standard Pedagogy
TO1. Exercises added. The teacher included additional exercises based on student interest or need for practice.
TO2. Attention focused on task. The teacher focused students’ attention on pertinent elements of the task.
Most Aligned With Teaching for Understanding
TO3. Attention focused on reasonableness of solution. The teacher focused students’ attention on the reasonableness of students’ solutions. The

teacher encouraged students to rely on their own thinking in developing a reasonable solution.
TO4. Task restructured. The teacher restructured the task without reducing the cognitive demand on the students.
Shifts in Pedagogical Approach
Least Aligned With Teaching for Understanding
SPA1. No changes made. No changes were made during instruction to address student questions, difficulties, or unexpected strategies.
SPA2. Limited changes made. The teacher made limited changes in instruction even though the teacher or students experienced confusion or

misunderstanding.
Standard Pedagogy
SPA3. Mini-lesson added. The teacher added a mini-lesson focused on an algorithm or procedure.
SPA4. Another context or review added. The teacher promoted understanding the mathematical content of the lesson by introducing the

mathematics in a different context or by reviewing a concept or procedure that had been the focus of instruction in previous classes.
Most Aligned With Teaching for Understanding
SPA5. Shift made from small-group work to whole-class discussion. The teacher shifted students' attention from small group work to whole-class

instruction in an attempt to increase understanding of the mathematics students were studying, or from whole-class instruction to
small-group work in order to provide opportunities for students to use, and develop confidence in, their mathematical abilities.
SPA6. Process modeled. The teacher or students modeled a particular process or strategy for the class in order to help students think about
different approaches to solving problems or express their reasoning.
SPA7. Different strategy introduced. The teacher or students introduced a different strategy in order to promote access to a particular problem by
more students in the class.
SPA8. Modification made based on student inquiry. The teacher used student inquiries as a guide for an instructional mathematics investigation or
as a guide to shape the mathematical content of the lesson.
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GRADE 6
The composite variable Instruction includes five major categories: unit planning, lesson planning, mathematical interaction during instruction,
classroom assessment practice, and student pursuits during instruction. These categories were further subdivided into 19 subcategories, and an
index was created for each. In this appendix, the ratings for each teacher in Districts 1 and 2 on each of the 19 indices and the composite index
Instruction, grouped by major categories, are described and illustrated with evidence from classroom observations, teacher interviews, teaching
logs, and teacher journal entries. The ratings assigned to each teacher in Districts 3 and 4 on each of the indices related to unit lesson planning are
described and illustrated with evidence from teacher interviews. In the modified research design, data from classroom observations and teaching
logs were not gathered from teachers in Districts 3 and 4. As a result, ratings were not assigned for the remaining indices, and the composite
variable instruction was not calculated for these teachers.
District 1
In District 1, six Grade 6 teachers participated in the study. Four teachers used MiC, and two teachers used the conventional curricula already
available in their schools.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Lee used the recommended sequence of MiC units. When planning to teach a unit, she based decisions on her perceptions of students' needs with
respect to the mathematical content. Because the curriculum was unfamiliar to her, she did not plan the pace of instruction prior to teaching
individual lessons.
Table G1
Subcategories of Unit Planning: Lee, Fernwood Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
1B

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Does not plan for pacing because the curriculum is unfamiliar

When Lee accepted an administrative position at an elementary school in District 1 on December 15, 1997, Weatherspoon took her place for the
rest of the school year. Weatherspoon felt that planning to teach an MiC unit was more difficult, although more interesting, than planning to teach
a chapter from a conventional textbook, because MiC had a wider variety of activities that allowed students to become more involved in lessons
than did a conventional textbook. When Weatherspoon planned to teach an MiC unit, she worked through the unit, familiarizing herself with the
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presentation of the topic and the goals of the unit. She also thought about ways the unit topic was related to other subjects. She identified
supplementary materials that she wanted to use with the unit, which were a combination of published and teacher-made materials. Weatherspoon
planned warm-up activities that assessed students’ knowledge of prerequisite concepts. If Weatherspoon found that the students did not have the
necessary prior knowledge, she planned to teach minilessons before beginning the unit. Weatherspoon found it difficult to set a pace for instruction
prior to instruction and made decisions about the pace as she was teaching, making sure to allow enough time for students to understand the
concepts. Weatherspoon checked to see if the mathematical content of the unit was included in the district curriculum guide. She felt that the skills
students developed in MiC matched those tested on the district standardized tests. Because teachers in Fernwood Middle School did not have
common planning time, she planned alone (Weatherspoon, Interview 4/6/98).
Table G2
Subcategories of Unit Planning: Weatherspoon, Fernwood Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated

Brown followed the recommended sequence of MiC units because the units built on one another and because he was just learning to teach the new
curriculum. At the beginning of the year, Brown administered a diagnostic test to get a general sense of the range of abilities within the class. This
knowledge helped him anticipate the concepts that required more practice than provided in MiC and enabled him to select appropriate activities
from his own resources for extra practice during class time or for homework. Brown believed that MiC met the district standards, although he was
concerned that MiC did not provide enough practice of some skills on the district standardized tests. He planned to supplement MiC with extra
skill practice. Although he planned to use the suggestions for pacing in the teacher’s guide, Brown allowed the students to set the pace for
instruction. He found that his students usually worked through a unit at a slower pace than suggested by MiC because they asked many questions,
tried many different solution strategies, and discussed the efficiency of various strategies. Brown did not have common planning time with the
other sixth-grade teacher at Von Humboldt Middle School teaching MiC, so he relied on informal meetings to compare notes (Brown, Interview
3/27/98).
Table G3
Subcategories of Unit Planning: Brown, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated
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Harvey felt that planning to teach MiC was in some respects easier than planning to teach from a conventional textbook because he felt that each
MiC unit had clearly stated basic objectives and that the lessons in each unit sequentially developed the stated objectives. However, he did feel the
need to supplement MiC with additional skill practice and with occasional enrichment activities. Harvey relied on the suggestions in the teacher’s
guide to determine the sequence of MiC units. As Harvey planned for teaching, he reviewed the teacher’s guide and the student materials. He
usually doubled the time in the suggested pacing chart so that the class could thoroughly explore the content and complete an assessment. He did
not consider students’ prior knowledge during unit planning but assessed student understanding as he taught the unit. Harvey planned homework
assignments that were related to the unit, often skill practice, which were easily understood by the students. He felt that MiC prepared the students
for the district standardized testing because of the similarity in format and expectations. Although Harvey sometimes talked with another MiC
teacher in his school about MiC units, he completed planning alone (Harvey, Interview 3/27/98).
Table G4
Subcategories of Unit Planning: Harvey, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
1
2

Description of Rating
Little or no consideration of students' prior knowledge
Little or no variance from the text sequence
Adjustment anticipated

Tallackson reviewed the textbook to identify the content and processes students were expected to learn and tried to assess the knowledge and skills
students already knew. If the students had specific skill deficits, she planned skill review prior to teaching from the textbook. Tallackson relied
more on her knowledge of mathematics and her teaching experience than on the scope and sequence of the textbook, district curriculum
guidelines, the state standards, or the content of district standardized tests in guiding her selection of chapters or parts of chapters to teach. She did
rely on the textbook, however, for unit topics. Tallackson was very flexible when planning for the pace of instruction, adjusting the pace to meet
the needs of the students (Tallackson, Interview 4/23/98).
Table G5
Subcategories of Unit Planning: Tallackson, Addams Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
2
2

Description of Rating
Informal or formal assessment of students' understanding
Consideration of external factors
Adjustment anticipated
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At the beginning of the school year, Krittendon administered a test that included all of the prerequisite skills she felt students needed in order to be
successful in learning mathematics. Krittendon sometimes changed the order of the chapters in the conventional textbook in order to organize
topics around seasons, holidays, students’ interests, and school activities. She also supplemented the text materials with activities from a variety of
sources, including the NCTM Addenda Series. Krittenton was aware of the district curriculum goals and the state standards, and she felt her
curriculum prepared the students for district standardized testing. She modified the suggested pace of instruction in order to meet student needs.
Although casual conversations among mathematics teachers sometimes occurred in the hallways, Krittendon planned instruction alone
(Krittendon, Interview 4/23/98).
Table G6
Subcategories of Unit Planning: Krittendon, Wacker Middle School, District 1, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
3
2

Description of Rating
Informal or formal assessment of students' understanding
Consideration of content and student interests
Adjustment anticipated
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Summary: Unit Planning
In summary, the six Grade 6 teachers in District 1 varied in all three subcategories of unit planning (see Figure G1). With respect to students' prior
knowledge when planning to teach a unit/chapter, four teachers (two MiC) assessed students' understanding of skills or concepts needed in a
particular unit/chapter prior to instruction. One MiC teacher (Lee) based unit planning on her perceptions of students' prior knowledge in
mathematics without informal or formal assessment. For another MiC teacher (Harvey), students' prior knowledge was not an important element in
planning at the unit level.
UNIT PLANNING CODES*
Students' Prior Knowledge. The following index scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.

MiC
B

Fernwood-Lee

B

Fernwood-Weatherspoon
School-Teacher

Students' Prior Knowledge

VonHumboldt-Brown

Unit Sequence
Pace of Instruction

VonHumboldt-Harvey

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and
vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually based activities planned.
Unit Sequence. The following index measures the extent to which the teacher might consider the
sequence of instructional units.
1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Conventional

Pace of Instruction. The following index measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Addams-Tallackson
Wacker-Krittendon
0

1

2

3

4

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.
For detailed description of Unit Planning Codes, see Table G49 in this appendix.

Figure G1. Unit planning, Grade 6, District 1.
Teachers varied in determining the sequence of instructional units. One teacher who used a conventional curriculum based the sequence of units
on the development of mathematical concepts. Another teacher who used a conventional curriculum (Tallackson) considered external factors such
as the content of the statewide testing program when sequencing instructional units. The four MiC teachers used the sequence of units
recommended in teacher support materials. The teachers also varied in attention to pacing instruction prior to teaching a unit. Five teachers (three
MiC) used pacing suggestions in teacher support materials, but adjusted the pace as instruction developed or as a result of collaboration with other
teachers. One MiC teacher did not plan unit pacing prior to instruction because the curriculum was unfamiliar to her.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
Because Lee accepted an administrative assignment in December, an interview with Lee about instructional planning was not conducted. The
information provided here was gleaned from the teaching logs she submitted. Lee began class with warm-up activities on 86% of the reported
days but such activities were given less than 15% of class time. On more than half of the reported days, Lee used review of previous material
(64%), whole-class discussion (64%), and teacher presentation (59%). Review of previous material was given equal emphasis with other
instructional formats on half of the days and on the remaining days it was given less than 15% of class time. Whole-class discussion and teacher
presentation were frequently (85%) given equal emphasis with other instructional formats and less than 15% of class time the remaining days. Lee
planned small-group work on 46% of the days, and most of the time (89%) it was given equal emphasis with other instructional formats.
Individual practice was seldom planned (9%) in Lee’s classroom (Lee, Teacher Log 1997–1998).
Students in Lee’s classes were often engaged in listening to the teacher or taking notes (66% of the reported days), participating in whole-class
discussions (64%), discussing answers and solution strategies (63%), and investigating problems (50%). These activities were usually given equal
emphasis with other student activities, including listening to teacher or taking notes (68%), participating in whole-class discussions (81%),
discussing answers and solution strategies (74%), and investigating problems (79%). On the remaining days, each of these activities was given less
than 15% of class time. Students rarely (3%) listened to the teacher or took notes. On 20% of the days, Lee reported that students engaged in
reflecting on or summarizing lesson concepts and taking tests or quizzes. Students rarely (7%) practiced computation in Lee’s classes. Lee did not
report having her students begin homework during class time (Lee, Teacher Logs 1997–1998).
In general, observation reports completed during Lee's classes supported the information she provided in her teaching logs. The lesson observed on
10/20/97, for example, included large-group warm-up activity, 28 minutes; large-group introduction of lesson, 6 minutes; large-group activity, 26
minutes; small-group (pairs) work, 22 minutes; and large-group closure, 3 minutes.
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Table G7
Subcategories of Lesson Planning: Lee, Fernwood Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

When Weatherspoon planned to teach an individual lesson, she reviewed the unit materials but did not work each problem. Weatherspoon
followed the lesson as outlined in the teacher’s guide so she would not skip core concepts or skills. She planned to begin each class period with a
warm-up activity. If students experienced difficulty with the previous lesson, then the warm-up activity the next day reviewed the difficulties in
the previous lesson. If students had difficulty with the warm-up activity, she did a more comprehensive review before proceeding with the new
lesson. Small-group work, individual work, and projects were important components of her instruction. Weatherspoon assigned the students who
worked together in small groups or pairs (Weatherspoon, Interview 4/6/98).
When warm-up activities were used, they frequently (79%) were given less than 15% of class time. Other forms of instruction were used on about
the same number of reported days: teacher presentation, 60%; review of previous material, 58%; small-group work, 53%; whole-class discussion,
49%; and independent practice, 42%. However, the amount of class time given these formats varied. Teacher presentation and review of previous
material were given at least half of the class time on 20% of the days, equal emphasis with other instructional formats on about half of the days,
and less than 10 minutes of class time on the remaining days. Whole-class discussion, small-group work, and independent practice were each
given at least half of the class time on about half of the days and equal emphasis with other forms of instruction on at least a third of the days
(Weatherspoon, Teacher Logs 1997–1998).
Students participated frequently in three activities: listening to teacher or taking notes (74%), discussing answers and solution strategies (68%),
and investigating problems (58%). On 68% of the reported days, students investigated problems for at least half of the class time, and on 26% of
the days, this activity was given equal emphasis with other student activities. Students discussed solution strategies for at least half of the class
time on 56% of the days, and on the remaining days this activity was given equal emphasis with other student activities. Students spent more days,
but less time each day, listening to the teacher or taking notes. This activity was given at least half of the class time on 23% of the days, equal
emphasis with other student activities on 33% of the days, and less than 15% of class time on 44% of the days. On nearly half of the reported days,
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students participated in whole-class discussions. This activity was given at least half of the class time on nearly half of the days and equal
emphasis with other student activities nearly all of the remaining days. On about one-fourth of the reported days, students took tests or quizzes,
began homework, or reflected on or summarized lesson concepts. Students practiced computation infrequently (15% of the reported days)
(Weatherspoon, Teacher Logs 1997–1998).
In general, observation reports completed during Weatherspoon’s classes supported the information she provided in her teaching logs. The lesson
observed on 2/19/98, for example, included an individual activity, 10 minutes; large-group discussion, 10 minutes; individual activity, 15 minutes;
large-group discussion, 10 minutes; individual activity, 15 minutes; large-group discussion, 13 minutes; and large-group discussion and activity,
13 minutes. Another lesson observed on 3/3/98 included warm-up (individual activity), 10 minutes; large-group discussion, 20 minutes; smallgroup (pairs) activity, 10 minutes; and large-group discussion, 40 minutes.
Table G8
Subcategories of Lesson Planning: Weatherspoon, Fernwood Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

3

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' participation and collaboration planned for during instruction

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

Brown planned to teach individual lessons in much the same way he planned at the unit level. He reviewed the teacher’s guide to organize the
necessary materials and identify any skills for which he needed supplementary activities. He also worked through the major problems in order to
identify the points he might need to clarify for students. Small-group work and hands-on activities were important components of Brown’s
instruction. He made heterogeneous small groups using results of the diagnostic test administered at the beginning of the year. The seating
arrangement was planned to facilitate small-group work. Students were seated in pairs, and two pairs made a small group. Each pair consisted of a
student who frequently understood mathematics and a student who needed more attention. Each month the seating arrangement changed to allow
students to work with new people. If students experienced difficulties understanding a particular lesson, Brown provided supplementary activities
either for homework or for class work before proceeding on to the next lesson (Brown, Interview 3/27/98). An example of a lesson flow observed
in Brown’s class on 11/17/97 included small-group (partners work), 33 minutes; large-group discussion, 7 minutes; and homework assignment, 1
minute.

265

Table G9
Subcategories of Lesson Planning: Brown, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

1

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

1

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson

Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson

When Harvey planned to teach an individual MiC lesson, he worked through all of the problems in order to anticipate any difficulties the students
might encounter. He found this to be especially helpful when the activity required a high level of manual dexterity. He felt that the amount of
class time suggested in the teacher’s guide often did not take into account the amount of time needed for the students to prepare the materials.
Because the concepts and skills presented in the lessons built on previous lessons, he did not consider students' previous performance when he
planned. Harvey valued small-group work as a life skill. He thought it was “the one they do every day here that they’ll do every day as adults”
(Harvey, Interview 3/27/98). Harvey preferred whole-class instruction followed by small-group, pair, or individual work. If the activity was skillbased, he planned for individual work time. If the activity was project-related, he planned for small-group work (Harvey, Interview 3/27/98). An
example of a lesson flow observed in Harvey’s class on 2/2/98 included large-group discussion, 13 minutes; individual activity, 16 minutes; largegroup directions, 5 minutes; individual activity, 5 minutes; and collection of materials, 2 minutes.
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Table G10
Subcategories of Lesson Planning: Harvey, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
1
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Tallackson planned individual lessons based on students’ performance in the classroom and on their homework assignments. Students set the pace
for instruction. She planned more challenging supplementary materials for those students who grasped lesson content more readily and more
practice for the students who needed it. If all of the students indicated that they understood the concepts, she moved at a more rapid pace than she
had originally planned. Tallackson encouraged partner work, sometimes assigning the partners and sometimes allowing students to choose their
own partners. Tallackson believed that learning to work in a small group was an important life skill. She started planning for small-group work at
the beginning of the year. The time of day that the class met (last period) and the wide-range of students’ behaviors in the class, however,
influenced her decision to plan less small-group work as the year progressed. She often planned a more open-ended activity for six advanced
students to work on in a small group while she worked with the rest of the class using direct instruction (Tallackson, Interview 4/23/98).
The three instructional formats that Tallackson most frequently reported were small-group work (reported 38% of the time), review of previous
material (34%), and whole-class discussion (30%). The amount of class time devoted to each of these formats, however, varied. Small-group work
was given at least half of the class time on 54% of the days and equal emphasis with other forms of instruction on 41% of the days. Review of
previous material was given at least half of the class time on 48% of the days, equal emphasis with other instructional formats on 23% of the days,
and less than 10 minutes of class time on the remaining days. Whole-class discussion was given at least half of the class time on 23% of the days
and equal emphasis with other instructional formats on 68% of the days. Tallackson used other forms of instruction on less than one third of the
days: teacher presentation (25%), warm-up activities (15%), and independent practice (11%). Of these three formats, independent practice was
given the most class time; at least half of the class time was given to independent practice on 45% of the reported days (Tallackson, Teacher Log
1997–1998).
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Students frequently discussed answers and solution strategies. Reported on 44% of the days, this activity was given at least half of the class time
on 40% of the days and equal emphasis with other student activities on 56% of the days. Two other student activities reported on about one fourth
of the days were participation in whole-class discussion and practicing computation. Students frequently participated in whole-class discussion in
combination with other activities (81%). Practicing computation was given at least half of the class time on 38% of the days and equal emphasis
with other student activities on 54% of the days. Students spent fewer days taking tests and quizzes (17%), reflecting on or summarizing lesson
concepts (4%), and beginning homework (1%) (Tallackson, Teacher Log 1997–1998). In general, observation reports completed during
Tallackson’s classes supported the information she provided in her teaching logs. The lesson observed on 9/23/97, for example, included
organization of class, 5 minutes; large-group reviewing homework, 25 minutes; large-group instruction, 20 minutes; and small-group work (game),
6 minutes.
Table G11
Subcategories of Lesson Planning: Tallackson, Addams Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

1

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

1

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson

Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson

When Krittendon planned to teach an individual lesson, she used the textbook as a guide. She chose a Problem of the Day that provided
reinforcement of the concept or skill taught in the previous lesson. Homework assignments were chosen to provide practice and reinforcement of
skills taught in the lesson. Krittendon did not work through each problem in the lesson as part of her planning because she was familiar with the
textbook. Krittendon planned for whole-class discussions and for some small-group work. She felt students needed to learn to work in small
groups because it was a necessary life skill. Using information she had gained from the initial diagnostic test, she assigned students into
academically heterogeneous groups of four. These groups remained constant throughout the year because she felt that students who knew each
other would work better together. (Krittendon, Interview 4/23/98)
The two forms of instruction that Krittendon most frequently reported were warm-up activities (33%) and review of previous material (31%). At
least half of the class time was given to warm-up activities on 44% of the days, equal emphasis with other instructional formats on 26% of the
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days, and less than 10 minutes of class time on 30% of the days. At least half of the class time was given to review of previous material on 42% of
the days and equal emphasis with other forms of instruction on 50% of the days. Although reported on fewer days, whole-class discussion (23%)
and teacher presentation (22%) were each given a significant amount of class time when used. At least half of the class time was given to wholeclass discussion on 68% of the days and equal emphasis with other forms of instruction on the remaining days. At least half of the class time was
given to teacher presentation on 73% of the days and equal emphasis with other instructional formats on the remaining days. Krittendon seldom
reported using small-group work (16%) and independent practice (16%), although they too were given significant amounts of class time when
used (Krittendon, Teacher Log 1997–1998).
Students listened to the teacher or took notes on 33% of the reported days. This activity was given at least half of the class time on 48% of the
days, equal emphasis with other student activities on 30% of the days, and less than 10 minutes of class time on 22% of the days. Students
investigated problems on fewer days (28%) but spent more class time engaged in this activity. On 61% of the days, students investigated problems
for at least half of the class time and in combination with other student activities on 35% of the days. When students discussed answers and
solution strategies (23%), they did so for at least half of the class time on 74% of these days. Students participated in whole-class discussions and
practiced computation each on only 17% of the reported days. On many fewer days the students reflected on or summarized lesson concepts (8%)
or taking tests or quizzes (7%) (Krittendon, Teacher Log 1997–1998). In general, observation reports completed during Krittendon’s classes
supported the information she provided in her teaching logs. A lesson observed on 12/10/97, for example, included large-group work (Problem of
the Day), 5 minutes; large-group instruction, 8 minutes; individual work, 30 minutes; and clean up, 3 minutes.
Table G12
Subcategories of Lesson Planning: Krittendon, Wacker Middle School, District 1, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

1

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

1

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson

Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson
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Summary: Lesson Planning
The six Grade 6 teachers in District 1varied in all four subcategories of lesson planning (see Figure G2). Five teachers (four MiC) considered
students' performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or adding a review.
One MiC teacher (Harvey) planned lessons in the same manner daily without considering students' previous performance. Teachers also varied in
the ways they thought about the purpose of the lesson when planning to teach. The two teachers using conventional curricula selected lesson
content to reflect a continuity of mathematical ideas, integrating lesson materials from various resources. The four MiC teachers reviewed lessons
to become familiar with the mathematics, the presentation, and the lesson context.
LESSON PLANNING CODES

Lesson Planning
Students' Performance in
Previous Lesson

School-Teacher

MiC
Fernwood-Lee

B

FernwoodWeatherspoon
VonHu
mboldt-Brown
VonHu
mboldt-

B

Purpose of Lesson
B

B

Forms of Instruction
thatPromote Classroom
Discourse

Conventional
AddamsTallackson
WackerKrittendon

A

Student Activities that Promote
Discussion, Problem Solving,
and Reflection

A

0

1

2

3

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials
from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the
mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in
which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

4
*For detailed description of Lesson Planning Codes, see Table G50 in this appendix.

Figure G2. Lesson planning, Grade 6, District 1.
The teachers also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the purpose of the lesson
(see Figures G3 and G4 and Tables G51–G56 in this appendix). One MiC teacher (Weatherspoon) encouraged students' participation and
collaboration through the use of various forms of instruction, but substantive conversation in class was not a primary consideration. Three MiC
teachers included the use of whole-class discussion and small-group or pair work, but the focus was on completing tasks rather than on developing
substantive conversation. The two teachers using conventional curricula seldom planned forms of instruction that encouraged student discourse.
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Whole-class discussion varied among the teachers from 23% to 64% of the reported days. MiC teachers reported whole-class discussion more
frequently than the teachers using conventional curricula (on 64% and 49% of the days in comparison to 30% and 23% of the days). Small-group
work varied among the teachers from 16% to 53% of the reported days. MiC teachers reported using small-group work more frequently than
teachers using conventional curricula (on 46% and 53% of the reported days in comparison to 16% and 38% of the days). Although one MiC
teacher most frequently used small-group work in combination with other forms of instruction, the other teachers generally used small-group work
for over half of the class periods on more than half of the reported days. Teacher presentation varied from 22% to 59% of the reported days, with
MiC teachers reporting this form of instruction on over twice as many occasions as teachers using conventional curricula. Review of previous
material varied from 31% to 64% of the reported days, with MiC teachers reporting it on nearly twice the number of occasions as teachers using
conventional curricula. MiC teachers also tended to use review in combination with other forms of instruction for less than 15% of the class period
whereas teachers using conventional curricula tended to devote more of the class period to review. Warm-up activities varied from 15% to 100%
of the reported days.With one exception (Weatherspoon, on 42% of the reported days), teachers planned less class time for independent practice
(from 9% to 16% of the reported days).

(a)

(b)

Warm-Up Activities

Review of Previous Material
MiC

MiC
Fernwood-Lee (56;64%)

School-Teacher (*)

School-Teacher (*)

Fernwood-Lee (56;86%)
Fernwood-Weatherspoon (59;100%)
VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Fernwood-Weatherspoon (59;58%)
VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Addams-Tallackson (102;15%)

Addams-Tallackson (102;34%)

Wacker-Krittendon (83;33%)

Wacker-Krittendon (83;31%)
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* Number of days reported; percent of days this activity was reported.

* Number of days reported; percent of days this activity was reported.

<15% of Class

Equal Emphasis

50-75% of Class

>75% of Class

Figure G3. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities and (b) review of previous material
(Grade 6, District 1).

271

Teacher Presentation

Whole-Class Discussion

MiC

(a)

(b)

Fernwood-Lee (56;59%)

Fernwood-Lee (56;64%)

School-Teacher (*)

Fernwood-Weatherspoon (59;60%)

School-Teacher (*)

MiC

VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Fernwood-Weatherspoon (59;49%)
VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Addams-Tallackson (102;25%)

Addams-Tallackson (102;30%)

Wacker-Krittendon (83;22%)

Wacker-Krittendon (83;23%)
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(c)

Small Group Work

>75% of Class

MiC

Independent Practice
MiC

Fernwood-Lee (56;9%)

School-Teacher (*)

Fernwood-Lee (56;46%)

School-Teacher (*)

(d)

Fernwood-Weatherspoon (59;53%)
VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Fernwood-Weatherspoon (59;42%)
VonHumboldt-Brown (NA)
VonHumboldt-Harvey (NA)

Conventional

Addams-Tallackson (102;38%)

Addams-Tallackson (102;11%)

Wacker-Krittendon (83;16%)

Wacker-Krittendon (83;16%)
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Figure G4. Forms of instruction that promote discourse for the purpose of the lesson: (a) Teacher presentation, (b) Whole-class discussion, (c)
Small group work, and (d) Independent practice, Grade 6, District 1.
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Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving, and reflection on
the content of the lesson (see Figure G5-G7).One MiC teacher (Weatherspoon) planned discussion and problem investigation as important
elements in the lesson. Three teachers (one MiC) included such activities in lesson planning, but the significance of these student activities in
learning mathematics for understanding was not considered. The two teachers using conventional curricula seldom planned student activities that
promote discussion, problem solving, and reflection. On approximately twice the occasions, MiC teachers reported planning student activities such
as problem investigation, participation in whole-class discussions, listening to the teacher or taking notes, and discussion of answers and solution
strategies.Although reported less frequently than other student activities, reflection on or summarization of the lesson was planned by MiC
teachers far more frequently (20% and 23%) than by teachers using conventional curricula (4% and 8%).
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Figure G5. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) listening to teacher or
taking notes, and (b) investigating problems. Grade 6, District 1 (see also Tables G57 and G58).
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Figure G6. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) discussing answers and
solution strategies, (b) participating in whole-class discussion, (c) practicing computation, and (d) taking test or quiz. Grade 6, District 1 (see also
Tables G59–G62).
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Figure G7. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) reflecting on or
summarizing lesson concepts, and (b) beginning homework. Grade 6, District 1 (see also Tables G63 and G64).
The large differences in emphases with respect to both forms of instruction that promote discourse for the purpose of the lesson and student
activities that promote problem solving, discussion, and reflection on the content of the lesson may partially be due to two factors. First, class
periods for Lee and Weatherspoon were 90 minutes in length, increasing the likelihood of more varied activities. Second, because Lee and
Krittendon submitted only a few teacher logs, the calculations for instruction and student activity for Weatherspoon and Krittendon were
performed on less information. Nonetheless, clear differences were seen in the emphases between teachers using MiC and those using
conventional curricula.
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Mathematical Interaction
Six subcategories of instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of
mathematical inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple
strategies; and lesson reflection, summary, or closure.
Lesson Presentation and Development
The evidence gathered for lesson presentation and development for Lee ranged from Level 3A to 3B. An overall rating of Level 3B was assigned,
indicating that Lee presented procedures or strategies and the students practiced them in rote ways (see Table G65 in this appendix). A lesson
presented by Lee from a class using the MiC sixth-grade algebra unit, Expressions and Formulas (Gravemeijer, Roodhardt, Wijers, Cole, &
Burrill, 1998), illustrates this rating. In the lesson, students were to investigate ways to give change when purchasing items; analyze an estimation
strategy for giving change; read about a “counting on” strategy for making change; use the “small-coins-and-bills-first” method to solve problems;
and use arrow language to record counting change. Lee began the lesson with a class discussion about cashiers in stores and making change. She
asked whether the students paid attention to how a cashier counted change. The first lesson problem asked students to figure the correct change
without using pencil and paper or a calculator, but Lee proceeded to teach them the standard algorithm. The observer noted:
[Ms. Lee] went right to the algorithm and borrowed and lined up the decimals. . . . She forced [the students] to use arrow language
before p. 8 [i.e., before students had an opportunity to analyze strategies for making change]. . . . Since students were directed to
certain procedures, they did not have an opportunity to understand the concept. For most of the lesson, [Ms. Lee] directed the way
students thought about the problem situation. [She] focused on procedures. (Lee, Observation 11/12/97)
In this example, Lee’s presentation did not promote conceptual understanding. Lee presented a procedure and the students followed it in a rote
manner. This lesson resembled conventional classroom instruction in mathematics, even with the “implementation” of a reform curriculum.
The evidence gathered for lesson presentation and development for Weatherspoon ranged from Level 4 to Level 5. An overall rating of Level 4
was assigned, indicating that Weatherspoon attempted to teach for conceptual understanding (see Table G65). A lesson presented by
Weatherspoon from a class using the MiC sixth-grade number unit, Fraction Times (Keijzer, van Galen, Gravemeijer, Shew, Cole, & Brendefur,
1998), illustrates this rating. In the unit, students formalize addition, subtraction, and multiplication of fractions and develop understanding of the
relationships among fractions, ratios, decimals, and percents. In the lesson, students used a pie chart meter to determine more exact percents and
fractions for different sections of pie charts and solved problems that used their understanding of the relationships among ratios, decimals,
fractions, and percents. Students developed their own strategies to use a pie chart meter to find percent. This process encouraged them to make
connections between fractions and percents and recognize that every percent is a part of 100. When students estimated parts of the pie graph,
Weatherspoon reminded them to look at the whole picture to make sure their answers made sense. The observer noted:
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Students came up with powerful strategies to use the pie chart meter to find percent. . . . Some subtracted or counted bars. . . .
[Weatherspoon] missed some opportunities, though. [When a] student answered,“64%,” [Weatherspoon] asked, “What fraction is
this? Look at the inner segments or the 12ths.” [The student] said, “I get 8/12, but couldn’t we estimate it as 64/100?”
[Weatherspoon] never picked up on this. [She] was very interested that the students reduce 8/12. Generally, this was a good class
period. There were times that [Weatherspoon] gave the procedure or algorithm for something, but for the most part the students
discovered how to use the tool to find the fractions and percents. (Weatherspoon, Observation 2/19/98)
In this example, Weatherspoon attempted to teach for conceptual understanding and, for the most part, allowed students to find their own
strategies.
The evidence gathered for lesson presentation and development for Brown ranged from Level 1 to Level 4. An overall rating of Level 1 was
assigned, indicating that no formal lesson presentation was apparent during observed classes, and the major responsibility for learning the
mathematical content rested on the students (see Table G65). A lesson presented by Brown from a class using the MiC sixth-grade algebra unit,
Expressions and Formulas (Gravemeijer, Roodhardt, Wijers, Cole, & Burrill, 1998), illustrates this rating. In this unit students are introduced to
informal forms of mathematical expressions and formulas. In this lesson, students used arrow strings to show order of operations. Brown asked the
students to turn to pp. 54–58 and to complete them as review for their up-coming test. The observer noted:
The class started with [Mr. Brown saying], “We have to wrap up this book. Wherever you are in the book, bump up to pp. 54–58.
Use these pages as your review for your test on Friday. We will go over them Tuesday and Wednesday. You can do the beginning
sections, and we will do Section F together.” He then told them to spend the period working on those pages. No expectations were
given as to how far they should get by the end of the period, who they should work with, when they could ask a question, etc.
Students were confused because they were not near p. 54. . . . Five hands went up immediately, and [Mr. Brown] started moving
from student to student. . . . There was no discussion in the classroom. Students worked individually and talked individually with
the teacher. [They] waited for [Mr. Brown] to tell them how to do a problem, and then they did it that way. After that, they asked
how to do the next one, and on and on. The only strategy used was the one that [Mr. Brown, as he] moved around the room,
explained individually to each student. They always waited for [Mr. Brown]. Students had very little motivation for, or knowledge
of, the mathematics they were supposed to work with. The lesson did not provide for conceptual understanding. (Brown,
Observation 3/16/98)
No formal lesson was presented on this occasion. Students were given an assignment, but the content was not discussed prior to students’
completing it. Students lacked the support they needed to understand the mathematics on their own.
To illustrate lesson presentation and development at Level 4, a lesson presented by Brown from a class using the MiC sixth-grade geometry unit,
Reallotment (Gravemeijer, Clarke, & Pligge, 1998), is described. In the unit, students develop an intuitive understanding of area; apply their
understanding of area to problems about population density and packaging; and solve problems that deepen and begin to formalize their
understanding of the relationships between perimeter and area, and between volume and surface area. In the lesson, students determined the areas
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of different pieces of land. The strategy of counting squares to determine area had been developed prior to this lesson. Brown wanted the students
to look at the shaded portion as a part of the whole shape. Students explained their strategies for finding the area of the shaded regions, but the
only strategy they used was counting squares. The observer noted:
[Mr. Brown] encouraged different strategies for finding the area of the shaded regions. But students stayed with counting squares.
[Mr. Brown] asked for students to explain their strategies, did not disregard answers if [they] were wrong, but asked about
[students’] thinking. . . . The large group started going over problem 10. They got to problem 10f and got stuck. The strategy [the
students] had used was to count squares. They could not do it here. [Mr. Brown] stopped and said they would start there
tomorrow. He had shown [the students] a strategy for problem 10e that he called reallotment. [Mr. Brown] took the shaded portion
on the left and rotated it to the unshaded [portion] on the left. There was no use of the concept that the area of a triangle is 1/2 the
area of a rectangle even though it was mentioned in the teacher book as a strategy that students could use. [Mr. Brown] was trying
hard to have students come up with alternative ways to find the area. (Brown, Observation 9/29/97)
In this example, Brown attempted to teach for understanding of ways to determine area of different geometric shapes.
The evidence gathered for lesson presentation and development for Harvey ranged from Level 1 to Level 4. An overall rating of Level 3A was
assigned, indicating that even though Harvey presented particular procedures or strategies, students were unable to use the methods in solving
problems during independent or group work (see Table G65). A lesson presented by Harvey from a class using the MiC sixth-grade number unit,
Fraction Times (Keijzer, van Galen, Gravemeijer, Shew, Cole, & Brendefur, 1998), illustrates this rating. In the unit, students formalize addition,
subtraction, and multiplication operations with fractions and develop their understanding of the relationships between percents, fractions,
decimals, and ratios. In this lesson, students described how much money each child would get when groups of children divided certain amounts of
money, and they expressed the amounts as fractions of a dollar and as decimals. Students used a trial-and-error strategy and had trouble
understanding how to divide money in any other way. Harvey gave them a procedure to use, but the students could not remember what he said to
do. The observer noted:
Most explanations focused on the procedure that was used, but occasionally a student would talk about [his/her] thinking. [One
student] said, “To share $6 among 8 people, I started with 50 cents and listed four of them. But that was only $2 for four people,
and I had eight people. So then I tried 75 cents and that worked.” Some students (not many) understood conceptually that division
and fair share were involved. [Mr. Harvey] gave the class a procedure for solving the problem. He said, “I have $2 to split 8 ways
so it’s 1/4 or 25 cents. To split $9 among 5 people, I used $1.75 and I’ll keep the extra 25 cents.” [Mr. Harvey] emphasized
calculator use for dividing the amount of money by the number of people. [He] was not asking probing questions and seemed
impatient when students would not follow his procedure. . . . Conceptual understanding was not emphasized in the lesson. When a
student gave an incorrect response, another student was asked. (Harvey, Observation 3/16/98)
In this example, Harvey demonstrated a particular procedure without further elaboration, and students were unable to solve problems using the
presented procedure.
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The evidence gathered for lesson presentation and development for Tallackson ranged from Level 1 to Level 3B. An overall rating of Level 3B
was assigned, indicating that Tallackson presented procedures or strategies and the students practiced them in rote ways (see Table G65). A lesson
presented by Tallackson from a class using a conventional sixth-grade mathematics textbook illustrates this rating. In the lesson students were to
make a graph showing the number of ice cream cones third graders ate in a week. Tallackson directed them to label the horizontal axis with the
names of the days of the week and the vertical axis with intervals of 0–5, 5–10, 10–15. Students drew pictures of ice cream cones and placed them
on the graph according to the directions given by Tallackson. The observer noted:
[Students] were told for Monday, since the number was 8, they had to put 5 cones in the first box and 3 in the second. No other
discussion took place. No variation was allowed. For 12 cones, they had to put 5 in the bottom, 5 in the next and 2 in the next. . . .
Students did what they were told. (Tallackson, Observation 10/21/97)
Students also made a graph about the hair color of students in the class. The observer noted further:
Students were given another paper with a bar graph representation. There were four vertical categories: blonde, brown, red, and
black. The horizontal “intervals” were inside [the] boxes and labeled 0, 2, 4, 6, 8, 10. The class counted the number of people with
a certain hair color and filled in the chart together. [Ms. Tallackson] told them not to color anything for 0 but told them to color up
to midway in the 4 box for 3. (Tallackson, Observation 10/21/97)
During this class period, Tallackson presented a particular procedure, and variation from the teacher’s procedure was not permitted.
To illustrate lesson presentation and development at Level 1, a lesson presented by Tallackson from a class using a conventional sixth-grade
mathematics textbook is described. The observer noted:
In the beginning of class, a student made a comment about a 3-dimensional object on a computer. [Ms. Tallackson] talked about
the meaning of 3-dimensional objects and reviewed exponents, area, and volume. [She] handed back quizzes that were completed
last week and talked to students individually. The other students had nothing to do during this time. [Ms. Tallackson] then asked
students how many decimal places would be in the answer to 4.32 × 6. A student replied, ‘The decimal would be after the 5”
(hundredths place). This was the only time a student provided an answer during the lesson. There was no follow-up discussion,
and no other problems were presented. Students were very disruptive. There really was no lesson for them during the class period
today. (Tallackson, Observation 3/2/98)

In this example, no formal lesson presentation occurred. Tallackson did not provide any assignments or activities for students to
complete.
All evidence gathered for lesson presentation and development for Krittendon, was coded as Level 3A, indicating that even though she presented
particular procedures or strategies, students were unable to use the methods in solving problems during independent or group work (see Table
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G65). A lesson presented by Krittendon from a class using a conventional sixth-grade mathematics textbook, illustrates this rating. In the lesson,
students were to solve a remainder “riddle” and then write a riddle with their group. Krittendon explained that to solve the riddle they should
divide to find the remainders. Students could use calculators, but at times they did not understand how to interpret the remainder. Krittendon
directed them to use paper and pencil to divide. This lead to the students’ guessing. The observer noted:
[Ms. Krittendon] wrote a “riddle” on the overhead projector: "The number is between 1 and 25. When you divide by 1 the
remainder is 0, divide by 2 the remainder is 0, divide by 3 the remainder is 1, divide by 4 the remainder is 2, divide by 5 the
remainder is 0, divide by 6 the remainder is 4, and divide by 7 the remainder is 3." She wrote all numbers from 1 to 25 on the
board, went through each statement, and crossed off the ones that didn’t fit. [This process was] very directed by the teacher.
Halfway through the process, [students] were getting bored. A student raised his hand and said he thought the answer was 10. [Ms.
Krittendon] responded, “OK. You’ll get to do your own in a minute,” and continued on. Each group was then to write a “riddle”
just like the one on the board: "Pick a number between 1 and 25 and give the remainders up to dividing by 7." They had 5 minutes.
They could use calculators. The first group picked 3. They divided by 2 and told me the remainder was 5. I asked why and they
replied that on the calculator the answer was 1.5. I alerted the teacher, but she told the class that she couldn’t go into [decimal
quotients] now because they wouldn’t understand. “Do it by hand. These are little baby division problems,” [Ms. Krittendon
stated]. After 10 minutes, one group presented their “riddle.” But no one was listening because students had no way to solve it. So
they just guessed numbers. (Krittendon, Observation 1/8/98)
In this example, Krittendon's students were unable to complete the task even though she presented a strategy for them to follow. When students
became confused interpreting decimal quotients, Krittendon decided not to provide an explanation that promoted understanding, but instead told
students to rely on their own calculations.
In summary, the overall ratings for lesson presentation and development of the six Grade 6 teachers in District 1 varied from Level 1 to Level 4
(see Figure G8). One MiC teacher received a rating at Level 4, indicating that she attempted to teach for understanding. Another MiC teacher and
a teacher using a conventional curriculum were assigned Level 3B, indicating that students practiced procedures or strategies presented by their
teachers in rote ways. Two teachers (one MiC) were assigned Level 3A, indicating that even though the teachers presented particular procedures or
strategies, students were unable to use the methods in solving problems during independent or group work. The remaining MiC teacher was
assigned Level 1, indicating that no formal lesson presentation and development was apparent during instruction
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Figure G8. Level of lesson presentation and development, District 1, Grade 6.

Nature of Mathematical Inquiry
A lesson presented by Lee (Observation, 10/20/97) using the MiC geometry unit Reallotment (Gravemeijer, Clarke, & Pligge, 1998) is used to
illustrate a Level 3 rating for the nature of inquiry during instruction (see Table G65 in this appendix). Conceptual understanding of calculating
area and perimeter was a small part of the lesson design, although students made conjectures about the relationship between area and perimeter as
they made different figures that had the same area but different perimeters. Lee emphasized that multiplying length by the width would give the
area. Consequently, much of the work she did was strictly procedural and did not promote conceptual understanding. Lee talked about connections
between finding area and between multiplication and finding perimeter and addition. She also used grid representations to make connections
between fractions and decimals. The contexts, which involved floor tiles for area and fences for perimeter, were familiar to students but the
connections between the mathematics and students’ experiences with tile and fences were not explicitly discussed.
A lesson presented by Weatherspoon (Observation, 3/3/98) using the MiC algebra unit Tracking Graphs (deJong, Querelle, Meyer, & Simon,
1998) is used to illustrate a Level 4 rating for the nature of inquiry during instruction (see Table G65). Some portions of the lesson fostered
students' conceptual understanding of a graph that represented the 100-meter men's final race at the 1992 Olympic Games. For example, to
determine the winner of the race, students noted: "[The dot that represents] Christie is on the line. All the rest are behind," "Christie had the lowest
time. The smallest time always wins," and "Christie had the lowest number of seconds." When interpreting the graph, students compared decimals
in order to determine the leading runner at 20-meter intervals during the race. Connections between mathematics and students' daily lives were
clearly apparent in the lesson. Students were familiar with the Olympic race and were interested in the countries represented by each runner.
A lesson presented by Brown (Observation, 3/16/98) using the MiC algebra unit Expressions and Formulas (Gravemeijer, Roodhardt, Wijers,
Cole, & Burrill, 1998) is used to illustrate a Level 2 rating for the nature of inquiry during instruction (see Table G65). The lesson as presented did
not promote conceptual understanding. The observer noted: “The students waited for [Mr. Brown] to tell them how to do a problem, and they did it
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that way. They then asked him how to do the next one, and so on” (Brown, Observation 3/16/98). Students were not encouraged to investigate the
validity of their own work or to make generalizations. Connections among mathematical topics were not explored. Students made connections
between the mathematics in the context of banking and interest and their life experiences.
A lesson presented by Harvey (Observation, 3/16/98) using the MiC number unit Fraction Times (Keijzer, van Galen, Gravemeijer, Shew, Cole, &
Brendefur, 1998) is used to illustrate a Level 2 rating for the nature of inquiry during instruction (see Table G65). The task asked students to
describe the amount each child should receive when groups of children divide a given amount of money and to express this amount as a fraction
and a decimal. The lesson as presented provided limited attention to conceptual understanding. The observer noted: “Some students (not many)
understood conceptually that division and fair share were involved. [Mr. Harvey] gave the class his methods for solving the problem: ‘I have $2.00
to split 8 ways, so [each gets] 1/4 [of a dollar] or 25 cents,’ and ‘To split $9.00 among 5 people, I used $1.75. I'll keep the extra 25 cents.’ ”
(Harvey, Observation 3/16/98). Students did not have a conceptual basis for dividing monetary amounts into equal parts. Most students relied on
trial-and-error strategies. Harvey told students that a fraction can be converted to a decimal by dividing the "top number" by the "bottom number,"
but he did not provide a way for students to make sense of this procedure other than to say that it worked. Student conjectures consisted mainly of
making connections among new problems and ones previously seen. Because money and equal sharing were involved in the lesson, connections
between mathematics and students' lives were clearly apparent.
A lesson presented by Tallackson (Observation, 5/18/98) on division with decimals is used to illustrate a Level 1 rating for the nature of inquiry
during instruction (see Table G65). Tallackson did an example of division with decimals and then wrote the "rules" on the board: "1) Divide; 2)
Times; 3) Subtract; 4) Bring down; and 5) Repeat; 6) Put the decimal point up in the answer." Tallackson then talked about metric units for mass,
writing on the board: "milligram 1/1000; gram 1; and kilogram 1000. She showed the class a cubic centimeter and proclaimed that it was a gram.
She also talked about volume and liters, but never connected the representations of metric units with decimals. Conceptual understanding and
connections among mathematical ideas were not developed during this lesson. Tallackson demonstrated the procedure for dividing decimals and
presented some information about metric units. Few students wrote the rules in their notebooks. Most students sat and listened. No student
conjectures were observed in the lesson. Connections between mathematics and students' lives were not evident in the presentation or in student
materials.
A lesson presented by Krittendon (Observation, 3/4/98) about the probability of getting heads and tails when flipping a penny is used to illustrate a
Level 1 rating for the nature of inquiry during instruction (see Table G65). The lesson began with a brief discussion of a quote from Aristotle,
"The probable is what usually happens," followed by showing a list of words indicating probability that are used in everyday lives, such as
"chances are" and "likely." The lesson continued with the Problem of the Day: "What has the higher percent of probability? There is a 15% chance
of rain today, or rolling a 6 with a single die?" Students were asked to guess the answer, but the problem was not discussed. Then Krittendon asked
the class to predict the number of heads and tails that would come up if a coin were tossed 20 times. Each student then tossed a coin into a cup and
stated whether a head or tail appeared. Krittendon tallied the outcomes on the overhead projector. She then directed students to write a fraction to
represent the results by writing the number of throws on the bottom and the number of heads on the top; divide to get a decimal; and multiply by
100 to get a percent. Students followed her lead. No one questioned the meaning of this procedure. Students then completed the same activity in
pairs. After Krittendon tallied the results on the overhead projector, she asked whether the penny was fair. Students did not respond. Krittendon
calculated the percent of heads and tails and then made a bar graph of the information. The lesson as presented did not promote conceptual
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understanding. Krittendon gave procedures but did not provide a conceptual basis for understanding the information. Students did not make
conjectures about the problem situations. Although fractions, division, and percent were introduced, no connections were made among these
concepts or between these concepts and probability. No connections were made between the lesson and students' lives, except for the teachergenerated list of words used in everyday life that had to do with probability.
In summary, on days they were observed the six Grade 6 teachers in District 1 varied from Level 1 to Level 4 for the nature of inquiry during
instruction (see Figure G9). One teacher using MiC was assigned Level 4, indicating that the mathematical content was explored in enough detail
for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; that students were
encouraged to made generalizations; and that connections between mathematics and students' lives were discussed. One MiC teacher was assigned
Level 3, indicating that indicating that inquiry during class emphasized conceptual understanding of the mathematical content; that student
conjectures were characterized by investigating the veracity of particular statements; and that connections among mathematical ideas were
explained. Two MiC teachers were assigned Level 2, indicating that inquiry during class included limited attention to conceptual understanding;
that student conjectures consisted of making connections between a new problem and previous problems; and that connections among
mathematical ideas and connections between mathematics and students' lives were not discussed. two teachers using a conventional curriculum
were assigned Level 1, indicating that inquiry during the lesson was limited to lower order thinking; that lessons did not promote conceptual
understanding; and that connections among mathematical ideas and connections between mathematics and students' lives were not discussed.
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Figure G9. Level of the nature of mathematical inquiry during instruction, District 1, Grade 6.
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Teachers' Interactive Decisions
Lee was assigned Level 2 on the composite index for interactive decision making, indicating that, although some emphasis was given to standard
pedagogy, interactive decisions were predominantly (49%) least aligned with teaching for understanding (see Figure G45 in this appendix). For
example, Lee’s questioning focused on given procedures or eliciting correct responses. The observer noted:
If a given answer was correct, [Ms. Lee] asked for the answer to the next problem. If [the answer was] wrong, she asked if
someone could help. Students would explain the procedure they used, but there was no discussion. (Lee, Observation 9/24/97)
For the most part, [Ms. Lee] was only interested in correct answers. In fact, at times she cut off responses that were leading in a
different direction. (Lee, Observation 10/10/97)
In these examples, Lee focused attention on correct answers to the extent that alternate strategies were ignored and no further explanations
addressed incorrect responses. In another situation, no changes were made during instruction in response to a student’s error, as noted by the
observer, “When showing a solution at the overhead projector, a student marked a fraction of a block as ½. It was clearly not ½ of the block. [Ms.
Lee] asked the student if he was sure that the fraction of the block was ½. Since the student did get the correct answer, [Ms. Lee] let it go” (Lee,
Observation 9/24/97). In this case, Lee did not point out that the student’s drawing was incorrect, nor did she initiate a discussion around the
importance of displaying correct diagrams in supporting work. The correct answer was valued more than the supporting explanation.
During the same class period, however, Lee added a minilesson on multiplying decimals by 10 to prepare students for an activity (Lee, Journal
entry 9/24/97). On another occasion, Lee's explanation promoted conceptual understanding through the use of the ratio table: “Students found
division by 10 with decimals (moving the decimal point to the left) difficult. When we used a ratio table, patterns became evident” (Lee, Journal
entry 12/2/97). In this situation, Lee’s interactive decision provided a way for students to divide decimals that did not rely on the standard
algorithm. By using the ratio table, Lee introduced division in a ratio context, a decision that promoted conceptual understanding.
Weatherspoon was assigned Level 4 on the composite index for interactive decisions, indicating that interactive decisions were reflective of good
standard pedagogy (57%) and teaching for understanding (28%; see Figure G46). For example, Weatherspoon added reviews to lessons:
Students had trouble when adding decimals. They were not lining [decimal points] up right, so obviously the answers were
incorrect. We had to go over the way to add decimals again. (Weatherspoon, Journal entry 12/15/97)
We had to do a further investigation into fractions today because many students were having trouble with writing 10 out of 20 as
10/20. We also had to discuss how to conduct a survey—how we pick a topic, have to give choices, and write the results as
fractions. (Weatherspoon, Journal entry 1/7/98)
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In these examples, reviews were added to clarify an algorithm for addition of decimals and to extend students’ use of fractions to express survey
results. Weatherspoon also emphasized understanding mathematical vocabulary: “I had to discuss the definition of the mean. I thought they would
know that already” (Weatherspoon, Postobservation interview 5/6/98). In this case, Weatherspoon realized that students did not know the term and
led a discussion about the mean to help students.
Other interactive decisions coded for Weatherspoon were most aligned with teaching mathematics for understanding. For example, she focused
students’ attention on the reasonableness of answers. The observer noted, “When students were estimating parts of the pie graph, [Ms.
Weatherspoon] constantly reminded them to look at the graph again to make sure that their solutions were reasonable” (Weatherspoon,
Observation 2/19/98). During this lesson, Weatherspoon encouraged students to refer to the given pie chart to see if their answers were reasonable.
Brown was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were least aligned with
teaching for understanding (see Figure G47). For example, no changes were made during instruction in response to a student’s error, as noted by
the observer:
[Mr. Brown] had cards in his hand, and all students were standing. He showed a card to one student. The student gave 10% of the
number and then 20% of the number. If the answers were correct, the student sat down. . . . Frequently students would get a
smaller value for 20%. For example, one student gave 6.5 as 10% of 65 and then 1.3 for 20%. [Mr. Brown] said, “No, but you are
close,” and went on. . . . I never heard him or any student say that 20% is twice 10%. They just kept blundering on and on.
(Brown, Observation 5/18/98)
In this example, Brown did not change instruction to assist students who did not understand the mathematics. On other occasions, Brown
introduced direct methods for students to use. For example, when students worked on skillful ways to break down a calculation into parts to solve
mentally, Brown insisted that they follow a certain method. The observer noted:
Students were directed to “add the hundreds then the tens and then the units,” and they were not allowed to deviate from that
process. For question 15, part (c), students’ were to find the sum of 54 and 29. One student suggested, “After adding 50 to 29, now
add 1 to get 80 and then add 3. [Mr. Brown] reminded her about the way he had done it last time and “forced” her to add 4 instead.
(Brown, Observation 2/2/98)
In this example, rather than evaluate the adequacy of the student’s method, the student was admonished because her effort was inconsistent with
Brown’s procedure. His emphasis on procedures was also evident in questioning techniques:
Students were using algorithms to add fractions, getting the least common denominator, and multiplying the numerator and
denominator by the same number. Students were given the problem 2/5 +3/5. [Mr. Brown] said, "What is your basic answer?" A
student responded 1. [Mr. Brown] said, "That is not your basic answer. 5/5 becomes 1. Why?" A student said, "If the top number
and bottom number are the same, the answer is 1." [Mr. Brown] replied, "You could turn it into a division problem." He proceeded
to show long division of 5 divided into 5. (Brown, Observation 1/12/98)
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In this example, Brown had a definite procedure in mind, and his questions were posed to elicit specific responses from the students. If they did
not respond in the desired way, Brown answered the questions himself. Students’ thinking was not valued; cognitive activity was reduced to
figuring out the particular answer sought by the teacher.
Harvey was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
(67%) least aligned with teaching for understanding (see Figure G48). Although only three interactive decisions were coded for Harvey, the results
of this analysis are consistent with the larger set of data collected for him. For example, a lesson entailed determining the amount of money each
child would get when groups of children divided a given amount of money equally (e.g., $3 for a group of 4 children). Students wrote amounts of
money as fractions of a dollar and as decimals. Harvey introduced direct methods for students to use in solving problems. The observer noted:
Students were having trouble understanding conceptually how to divide money into parts and resorted to trial and error. [Mr.
Harvey] tried to give them a procedure, but students couldn’t remember what he said to do. For example, some students divided
the top number by the bottom number [e.g., $3/4], and other students did the reverse. [Mr. Harvey] also said, “Do not reduce the
fraction before dividing [e.g., $10/8].” But within 10 minutes he said, “You might want to reduce the fraction here.” (Harvey,
Observation 3/16/98)
Harvey introduced particular procedures, but students did not understand how to use them. Harvey made limited changes during instruction despite
the confusion.
Tallackson was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
(60%) least aligned with teaching for understanding (see Figure G49). For example, when a student incorrectly recorded a decimal point in a
quotient, Tallackson introduced a direct method for students to follow: “When dividing $15 by 6, a student determined that the quotient was $25.
[Ms. Tallackson] explained that students didn’t know how to divide by decimals at that time and proceeded to show them the algorithm”
(Tallackson, Observation 9/23/97). During another class period, Tallackson asked a student to find the sum of 2.31 and 1.77 on the board and to
explain how she found the answer to the class. The student responded with a step-by-step demonstration of the standard algorithm for addition of
decimals (Tallackson, Observaton 1/16/98). On this occasion, Tallackson’s questioning focused students’ attention on following a given procedure
in a step-by-step manner. In both examples, Tallackson’s interactive decisions did not allow for the development of a conceptual basis for
operations with decimals and, therefore, did not promote students’ learning mathematics with understanding.
Krittendon was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
(83%) least aligned with teaching for understanding (see Figure G50). For example, Krittendon clarified the use of a protractor during the lesson
rather than including it in a discussion prior to students working on their own, as she noted in her journal:
I found it very interesting that about five students were able to tell me just the name of the protractor. Since more students were
never introduced to the protractor, it was very time consuming to strengthen their understanding of its use. Some students could
not even tell me which way the protractor should be held. They became very confused as to which number to choose as the
measure of their angle. I kept telling them to always count the intervals from the ray that is pointing to zero to the point at which
the second ray is crossing the scale (Krittendon, Journal entry 2/19/98).
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On this occasion, Krittendon made on-the-spot decisions to clarify the use of a protractor, which was not discussed prior to student seatwork.
Adjustments were made as confusion became apparent. During another class period, Krittendon made limited changes in instruction although
students experienced confusion or misunderstanding. The observer noted, “[Ms. Krittendon] did not use students’ statements about mathematics to
build discussion or understanding. For example, a student said, ‘When I divide 3 by 2 on my calculator, I get a remainder of 5 because the display
says 1.5.’ The teacher’s response was to tell the student not to use the calculator to divide” (Krittendon, Observation 1/8/98). In this example,
Krittendon changed instruction minimally in response to a student’s statements. Rather than lead a discussion to clarify the interpretation of
decimal quotients, she simply told them to divide using the conventional algorithm. She did not promote conceptual understanding or connections
among mathematical ideas.
In summary, the six Grade 6 teachers in District 1 varied from Level 1 to Level 4 (see Figure G10). One MiC teacher was assigned Level 4,
indicating that her interactive decisions emphasized good standard pedagogy and teaching mathematics for understanding, and one MiC teacher
was assigned Level 2, indicating that some decisions were reflective of good standard pedagogy, although decisions were predominantly least
aligned with teaching for understanding. Four teachers (two MiC) were assigned Level 1, indicating that their interactive decisions were least
aligned with teaching mathematics for understanding.
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Figure G10. Level of teachers' interactive decisions, District 1, Grade 6.
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Nature of Student Explanations
The index ratings about the nature of students’ explanations for Lee ranged from Level 1 to Level 3 (see Table G67 in this appendix) indicating
that sometimes Lee expected students to state answers without explanations (Level 1), but other times students focused on procedural explanations
(Level 2) or on mathematical processes (Level 3). To illustrate a rating at Level 2, student explanations that occurred during a lesson by Lee are
described. The observer noted, “Students mainly explained their procedure for solving a problem on the overhead [projector] for the class—not
why or how it worked”(Lee, Observation 9/24/97). In this example, students’ explanations were focused on procedures, not mathematical
reasoning. To illustrate a rating at Level 3, students’ explanations that occurred during another lesson by Lee are described. The observer noted,
“One student presented an area problem on the overhead using grid paper to show 20 × 5 ½. [The student gave a] very thorough explanation”(Lee,
Observation 10/20/97). In this example, the student’s explanation focused on solution strategies.
The index ratings about the nature of students’ explanations for Weatherspoon ranged from Level 1 to Level 3 (see Table G67). Students’
explanations were rated at Level 3 on three of the five observations, indicating that their explanations usually focused on mathematical processes.
To illustrate a rating at Level 3, students’ explanations that occurred during a lesson by Weatherspoon are described. The observer noted,
“Students did not just give answers. They explained how they got their solutions. [For example, one student explained,] ‘I subtracted and got 1.81
seconds. 1.81 seconds is faster than 2.93 seconds because it is smaller’”(Weatherspoon, Observation 3/3/98).In this example, students’
explanations focused on solution strategies.
The index ratings about the nature of students’ explanations for Brown ranged from Level 1 to Level 3 (see Table G67). Students’ explanations
focused on answers only (Level 1) as often as they focused on their thinking, either about procedures (Level 2) or mathematical processes (Level
3). To illustrate a rating at Level 1, students’ explanations that occurred during a lesson by Brown are described. The observer noted, “Students
gave answers to the problems but did not explain why they used that solution”(Brown, Observation 1/1/98). In this example, students stated
answers only and did not elaborate on their procedure or reasoning. To illustrate a rating at Level 2, students’ explanations that occurred during
another class period are described. The observer noted, “Students explained how they approached the first problem”(Brown, Observation
11/17/97). On this occasion, students’ explanations were focused on the procedure needed to solve the problem.
The index ratings about the nature of students’ explanation for Harvey ranged from Level 1 to Level 3 (see Table G67). Students’ explanations
focused on answers only (Level 1) as often as they focused on their thinking, either about procedures (Level 2) or mathematical processes (Level
3). To illustrate a rating at Level 1, student explanations that occurred during a lesson by Harvey are described. The observer noted, “Answers
were important. [Students were] never asked why or how” (Harvey, Observation 9/29/97). In this situation, questions posed by Harvey only
required students to provide answers. Students were not expected to explain their procedure or reasoning. To illustrate a rating at Level 2, students’
explanations that occurred during another class period are described. The observer noted, “Students explained the procedures they used to get a
solution. [For example, one student explained,] ‘I multiplied 2 times 37 and 25 times 3 and then added them to get 149.’” (Harvey, Observation
1/12/98). In this example, students’ explanations were focused on procedures, not mathematical reasoning.
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The index ratings about the nature of students’ explanations for Tallackson ranged from Level 1 to Level 2 (see Table G67), indicating that
students frequently only stated answers. To illustrate a rating at Level 1, students’ responses that occurred during a lesson by Tallackson are
described. The observer noted, “There were no requests for explanations, just answers”(Tallackson, Observation 12/15/97). In this situation,
questions posed by Tallackson only required students to provide answers. Students were not expected to explain their procedure or reasoning.
The index ratings about the nature of students’ explanations for Krittendon ranged from Level 1 to Level 2 (see Table G67), indicating that
students frequently only stated answers. To illustrate a rating at Level 1, students’ explanations that occurred during a lesson by Krittendon are
described. The observer noted, “The only time that a student gave an answer was for the Problem of the Day. Students gave just answers for the
number of eggs that each person found without any explanation of how they arrived at the solution”(Krittendon, Observation 4/9/98). In this
example, Krittendon expected students to state only answers. Students were not expected to explain their procedure or reasoning.

School-Teacher (No. of Observation)

In summary, the mean ratings for the six Grade 6 teachers in District 1 varied from 1.22 to 2.40. One MiC teacher had a mean rating greater than
2.00, another MiC teacher had a mean rating of 2.00, and two MiC teachers approached a mean rating of 2.00 indicating that students’
explanations focused on procedures (see Figure G11). The two teachers using conventional curricula had mean ratings slightly over 1.00,
indicating that frequently only answers were elicited during instruction.
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Figure G11. Level of students' explanations, District 1, Grade 6.
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Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Lee ranged from Level 1 to Level 4 (see Table G68 in
this appendix). Students were often asked if alternate strategies were used in solving particular problems, but this was not a primary goal of
instruction. To illustrate a rating at Level 3, the discussion of multiple strategies that occurred during a lesson by Lee is described. The observer
noted, “Students were asked frequently if they had approached a problem differently than the solution that was presented. The instruction did not
focus on multiple strategies, however” (Lee, Observation 10/20/97). In this example, students were asked if they had used the same solution
strategy as the presenter had used. Multiple strategies were not a primary goal of instruction.
The index ratings about the extent to which multiple strategies were discussed in class for Weatherspoon ranged from Level 1 to Level 3 (see
Table G68). During three of the five observations the discussion of multiple strategies was rated at Level 1, indicating that multiple strategies were
not elicited from students. During the remaining two observations, the discussion of multiple strategies was rated at Level 3, indicating that when
students were asked if alternate strategies were used in solving particular problems, it was not a primary goal of instruction. To illustrate a rating at
Level 3, the discussion of multiple strategies that occurred during a lesson by Weatherspoon is described. The observer noted, “The lesson
provided for different strategies to be used by the students. They had to decide how to measure using feet, hands, and thumbs. The pairs [of
students] came up with a variety of methods, but [Ms. Weatherspoon] did not elicit them in discussion with the whole group” (Weatherspoon,
Observation 5/6/98). In this example, students were asked if alternate strategies were used for solving measurement problems, but it was not a
primary goal of instruction.
The index ratings about the extent to which multiple strategies were discussed in class for Brown ranged from Level 1 to Level 3 (see Table G68).
Brown rarely elicited different problem-solving strategies from students or only briefly mentioned them. For example, on one occasion the
observer noted, “[Mr. Brown] asked for a variety of strategies for the first problem” (Brown, Observation 11/17/97). In this example, Brown
elicited from students different problem-solving strategies for only one problem during the lesson, although the potential for discussion of
strategies did exist with other problems.
The index ratings about the extent to which multiple strategies were discussed in class for Harvey ranged from Level 1 to Level 4 (see Table G68).
Harvey rarely elicited different problem-solving strategies from students or only briefly mentioned them. To illustrate a rating at Level 2, the
discussion of multiple strategies that occurred during a lesson by Harvey is described. The observer noted, “Multiple strategies were rarely
discussed by [Mr. Harvey]. He seemed more intent on giving rules so the students could answer the questions one way” (Harvey, Observation
5/18/98). In this example, Harvey rarely discussed different problem-solving strategies.
The index ratings about the extent to which multiple strategies were discussed in class for Tallackson ranged from Level 1 to Level 3 (see Table
G68). Multiple strategies were generally not elicited from students. To illustrate a rating at Level 1, the discussion of multiple strategies that
occurred during a lesson by Tallackson is described. The observer noted, “[A] procedure for doing the problems was demonstrated by [Ms.
Tallackson] and the students used that procedure to solve the problems” (Tallackson, Observation 5/18/98). In this example, Tallackson directed
the students to use a particular procedure. Multiple strategies were not elicited.
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The index ratings about the extent to which multiple strategies were discussed in class for Krittendon ranged from Level 1 to Level 3 (see Table
G68). During seven of the nine observations the discussion of multiple strategies was rated at Level 1, indicating that usually multiple strategies
were not elicited from students. To illustrate a rating at Level 1, the discussion of multiple strategies that occurred during a lesson by Krittendon is
described. The observer noted, “Problems were to be done by the procedure given” (Krittendon, Observation 11/13/97).

Teracher (No. of Observations)

In summary, the mean ratings for the six Grade 6 teachers in District 1 varied from 1.22 to 2.67. One MiC teacher had a mean rating greater than
2.00, indicating that different problem-solving strategies were rarely elicited from students, but on some occasions alternate strategies were elicited
for solving particular problems, even though it was not a primary goal of instruction (see Figure G12). Three MiC teachers had mean ratings that
approached 2.00, indicating different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher. Two
teachers using conventional curricula had lower ratings, indicating that usually multiple strategies were not elicited from students.
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Figure G12. Level of elicitation of multiple strategies, District 1, Grade 6
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Lesson Reflection or Summary
The six Grade 6 teachers in District 1 varied from Level 1 to Level 2 on the index for lesson reflection or summary (see Figure G13). Two MiC
teachers (Lee and Weatherspoon) were assigned ratings of Level 2, indicating that some opportunities were provided each week for students to
reflect on the mathematics in a lesson or in a series of lessons or for students to summarize what they had learned in a lesson. Two MiC teachers
(Brown and Harvey) and two teachers using conventional curricula (Tallackson and Krittendon) were assigned ratings of Level 1, indicating that
few opportunities, if any, were provided for reflection on or summary of lesson content.
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Figure G13. Level of lesson reflection or summary, District 1, Grade 6.
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Summary: Mathematical Interaction
In the six Grade 6 teachers in District 1 varied in each of the six subcategories of Instruction that characterized mathematical interaction during
instruction (see Figure G14). For one MiC teacher, mathematical interaction during lessons was more aligned with teaching for understanding in
some subcategories than in other subcategories. Generally, mathematical interaction during lessons in which MiC was used was not well aligned
with teaching for understanding. For teachers using conventional curricula, mathematical interaction during lessons was least aligned with
teaching for understanding.
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Figure G14. Mathematical interaction during instruction, District 1, Grade 6.
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Figure G14 (continued)
Lesson Presentation and Development
This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support

Nature of Mathematical Inquiry
This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge

Teachers' Interactive Decisions
This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding

Nature of Students' Explanations During Instruction
This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction

Lesson Reflection or Summary
This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities
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Classroom Assessment
Three subcategories of Instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content
of feedback.
Lee sought procedural competence as evidence of student learning, which she then used as a basis for instructional decision making, for example,
by adding “a mini-lesson on multiplying decimals by 10” (Lee, Journal entry 9/24/97). Feedback was teacher-directed and frequently occurred
during whole-class discussion. However, feedback was often limited to checking whether answers for correct or incorrect.
Table G13
Subcategories of Classroom Assessment: Lee, Fernwood Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
2

Description of Rating
Procedural competence
Teacher-directed feedback
Answer-only feedback

Weatherspoon was sometimes successful with orchestrating whole-class discussion, but the focus was frequently on procedural knowledge, as
noted in a journal entry:
A few of my students tried to add 1/6 and ½ and got the answer 2/8. We then had to discuss adding only like denominators until
they figured out of their own that it would be easier to add together 5/30 (1/6 of 30) and 15/30 (1/2 of 30) to get 20/30. I was very
happy when I saw students using this line of thinking. (Weatherspoon, Journal entry 1/14/98).
Often the feedback by directed by Weatherspoon to address procedural knowledge.
Table G14
Subcategories of Classroom Assessment: Weatherspoon, Fernwood Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
4
2
3

Description of Rating
Conservative process orientation
Teacher-directed feedback
Low-level, closed feedback
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Brown sought procedural competence as evidence of student learning, which he frequently based on answers in students’ notebooks (Brown,
Interview 3/27/98). Feedback was teacher-directed and frequently occurred while he moved from desk to desk responding to requests from
individual students. However, student misconceptions were not addressed.
Table G15
Subcategories of Classroom Assessment: Brown, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
1

Description of Rating
Procedural competence
Teacher-directed feedback
Feedback withheld and/or misleading

Harvey sought procedural competence as evidence of student learning. Feedback was teacher-directed and frequently occurred during whole-class
discussions in which some students contributed more than others. He explained: “[Class discussion] really fits some students’ learning stypes a lot
better….Kids who normally would be flustered…doing repetitive, rote exercises…like to participate” (Harvery, Interview 3/27/98). However,
student misconceptions were not addressed.
Table G16
Subcategories of Classroom Assessment: Harvey, Von Humboldt Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
1

Description of Rating
Procedural competence
Teacher-directed feedback
Feedback withheld and /or misleading
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Tallackson’s lessons were focused largely on improving students’ procedural competence through drill-and-practice exercises. Tallackson
indicated the need to re-teach, correct answers, and practice basic skills (Tallackson, Journal entries 10/7, 10/15, 12/97). Near the end of the first
semester, Tallackson began to use skill centers in which students completed a worksheet, checked their answers, and moved on to the next
worksheet (Tallackson, Journal entry 12/97). Limited attention was given to students’ mathematical reasoning. On several occasions many
students were off task and were not engaged in the assigned work (Tallackson, Observations 1/6/98, 2/3/98, 3/2/98). In this instructional context,
little mathematical evidence was available for her to assess student understanding. Feedback was minimal and lacked substance. Students'
misconceptions were often ignored. Feedback, when given, was confusing or misleading (Tallackson, Observations 9/23/97, 12/16/97, 1/6/98).
Table G17
Subcategories of Classroom Assessment: Tallackson, Addams Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
1
1
2

Description of Rating
Limited evidence
No feedback
Answer-only feedback

Krittendon sought evidence of procedural competence in her interactions with students. When given, feedback was very directive. For example,
Ms. Krittendon read a folk take based on 1 grain of rice on the first day, 2 on the second day, 4 on the third day, etc. She discussed the
moral of the story and what a folk tale was. Then she gave them a table with the days recorded in the first column and the gains of rice in
the second column, for 9 days. In the second column she wrote 2 × 2 and 4 × 2 next to the column for the grains of rice and asked how to
get to 16 grains. A student responded 4 × 4. Ms. Krittendon wrote that on the board, then crossed it out and said, “No. We have to write it
this way: 8 × 2.” There was no discovery on the part of the students. She read the sheet of problems and told them how to do each one.
(Krittendon, Observation 9/25/97)
As this excerpt illustrates, the feedback was minimal, was misleading, and did not promote understanding of the underlying concepts.
Table G18
Subcategories of Classroom Assessment: Krittendon, Wacker Middle School, District 1, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
1
1

Description of Rating
Procedural competence
No feedback
Feedback withheld and /or misleading
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In summary, the sixth-grade teachers in District 1 varied in all three subcategories of classroom assessment. One MiC teacher maintained a
conservative process orientation, and four teachers (three using MiC) sought procedural competence of student learning. One teacher using a
conventional curriculum sought little evidence of student learning. The feedback of the four MiC teachers was very teacher-directed, whereas the
feedback of the teachers using conventional curricula was minimal. One MiC teacher provided low-level closed feedback, and two teachers (one
MiC) was used to check whether answers were correct or incorrect. The feedback of the remaining three teachers (two MiC) was misleading.
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Evidence Sought
This scale measures the evidence teacher regards as

Fernwood-Lee

indicative of student achievement and understanding.
1. Limited evidence.
2. Procedural competence.

Fernwood-Weatherspoon

3. Undeveloped process orientation.
4. Conservative process orientation.
VonHumboldt-Brown

5. Principled process orientation.

Feedback Coherence and Purpose
This scale measures the method and goal orientation of

VonHumboldt-Harvey

feedback that the teacher makes available to students.
1. No feedback.
2. Teacher-directed feedback.
3. Emerging shared responsibility.
4. Purposeful shared responsibility.

CONVENTIONAL

5. Toward student self-assessment.

Content of Feedback
This scale measures the degree of substantive feedback provided

Addams-Tallackson

to students, from teachers, students, and available resources.
1. Feedback withheld and/or misleading.
Wacker-Krittendon

2. Answer-only feedback.
3. Low-level, closed feedback.
0

Evidence Sought

1

2

Feedback Coherence

3

4

Feedback Content

5

4. Mixed, superficial feedback.
5. Concept-directed feedback.

Figure G15. Classroom assessment, Grade 6, District 1.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working
relationships among students, and level of student engagement.
Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Lee were all at Level 1 (see Table G69 in this appendix), indicating
student–student conversation did not exist or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred
during a lesson by Lee are described. The observer noted, “Student interaction did not include discussion of mathematical ideas” (Lee,
Observation 10/20/97). In this example, student–student conversation was social in nature.
The index ratings about the nature of student–student conversation for Weatherspoon ranged from Level 1 to Level 3 (see Table G69). On three of
the five observations student–student conversations were rated at Level 1, indicating that conversation was usually not encouraged or was social in
nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by Weatherspoon are described. The observer
noted, “Students were seated in pairs, but conversation was social for the most part”(Weatherspoon, Observation 1/7/98). In this example, student–
student conversations were about social issues, not mathematics. To illustrate a rating at Level 3, student–student conversations that occurred
during another lesson by Weatherspoon are described. The observer noted, “When measuring in pairs, students shared strategies, although
contributions were not made equally”(Weatherspoon, Observation 5/6/98). In this example, students asked each other for answers or clarification
on procedures. The conversation did not approach substantive discussion of mathematical ideas.
The index rating about the nature of student–student conversation for Brown were all at Level 1 (see Table G69), indicating that student
conversation did not exist or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by
Brown are described. The observer noted, “Exchanges with peers were social. Students did not discuss mathematics with each other—only
specific problems with the teacher”(Brown, Observation 3/16/98). In this example, students discussed the lesson with the teacher. They discussed
social issues with their peers, not mathematics.
The index ratings about the nature of student–student conversation for Harvey ranged from Level 1 to Level 3 (see Table G69). During seven of
the nine observations student–student conversation were rated at Level 1, indicating that student–student conversation usually was not encouraged
or was social in nature. The other two ratings were Level 3, indicating that sometimes student–student conversation consisted of students
discussing procedures or asking each other for clarification of a procedure demonstrated by the teacher. To illustrate a rating of Level 1, student–
student conversations that occurred during a lesson by Harvey are described. The observer noted, “Student exchanges with peers were social. All
exchanges [about mathematics] in the class were between the student and the teacher”(Harvey, Observation 5/18/98).In this example, the students’
discussion about the lesson was with the teacher. Their discussion with peers was about social issues, not mathematics. To illustrate a rating of
Level 3, student–student conversations during another lesson by Harvey are described. The observer noted: “[A student said,] ‘They are going to
charge you $2.00 when you get in the cab, so you have to add that to the $6.00’” (Harvey, Observation 11/17/97). In this example, the discussion
was not substantive in nature. A student was explaining a procedure for solving the problem.
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The index ratings about the nature of student–student conversation for Tallackson ranged from Level 1 to Level 2 (see Table G69). Eight of the
nine observations were rated student–student conversation at Level 1, indicating that most of the time student–student conversation was not
allowed or encouraged or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by
Tallackson are described. The observer noted, “All interaction [about mathematics] was between the teacher and the students. There was no
conversation among the students except social”(Tallackson, Observation 5/18/98). In this example, students discussed mathematics with the
teacher, but student–student conversation was social in nature.
The index ratings about the nature of student–student conversation for Krittendon ranged from Level 1 to Level 4 (see Table G69). On five of the
nine observations student–student conversations were rated at Level 1, indicating that student–student conversation was not encouraged or was
social in nature. sometimes students did not discuss mathematics with each other. However, a rating of Level 2 was observed twice and ratings of
Level 3 and Level 4 were each observed one time. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by
Krittendon are described. The observer noted: “Students did not discuss mathematics with peers”(Krittendon, Observation 12/10/97). In this
example, student conversation about mathematics did not exist. To illustrate a rating at Level 3, student–student conversations that occurred during
another lesson by Krittendon are described. The observer noted: “Students discussed some of the methods of solution in small groups when
encouraged to do so” (Krittendon, Observation 9/25/97). In this example, students asking each other for clarification on procedures characterized
student–student conversation. To illustrate a rating at Level 4, student–student conversations that occurred during a third lesson by Krittendon are
described. The observer noted, “Group members were working well when deciding how to tally and display the data and what conclusions to
present to the class”(Krittendon, Observation 10/23/97). In this example, students’ conversation was substantive and characterized by reciprocal
interaction during which students listened to one another in order to understand ideas and build discussion around them.
In summary, two teachers (one MiC) had mean ratings close to 2.00, indicating that student exchanges were limited, and one MiC teacher had
mean ratings close to 1.50, indicating that on some occasions conversation was not encouraged and was limited during other class periods (see
Figure G16). The mean rating for one teacher using a conventional curriculum was slightly over 1.00, and the mean ratings for the remaining two
MiC teachers were 1.00, indicating that conversation among students was not encouraged.
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School-Teacher (No. of Observations)

MIC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey(9)
CONVENTIONAL
Addams-Tallackson (9)
Wacker-Krittendon (9)
0

1

2

3

4

Figure G16. Level of student–student conversation, District 1, Grade 6.

Collaborative Working Relationships among Students
The index ratings about the nature of students’ collaboration in the classroom for Lee ranged from Level 1 to Level 2 (see Table G70 in this
appendix), indicating that few students shared ideas or discussed how a problem should be solved or that many of the students in a group were
working on different problems at different paces. To illustrate a rating for students’ collaboration at Level 2, student collaboration that occurred
during a lesson by Lee is described. The observer noted, “Students exchanged ideas rarely. In the large group, some students volunteered to help
others with a problem” (Lee, Observation 9/24/97).
The index ratings about the nature of students’ collaboration in the classroom for Weatherspoon ranged from Level 1 to Level 3 (see Table G70).
Few students shared ideas or discussed how a problem should be solved or that many of the students in a groups were working on different
problems at different paces. To illustrate a rating for students’ collaboration at Level 2, student collaboration that occurred during a lesson by
Weatherspoon is described. The observer noted, “When working in pairs, most students did not share ideas or discuss how to approach a
problem”(Weatherspoon, Observation 3/3/98). In this example, although students physically sat together, there was little exchange of ideas or peer
assistance.

The index ratings about the nature of students’ collaboration in the classroom for Brown ranged from Level 1 to Level 2 (see Table
G70), indicating that the students seldom worked together in small-group or large-group settings or when they were working in small
groups, one student typically gave answers to other members of the group without explanation. To illustrate a rating for students’
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collaboration at Level 1, student collaboration that occurred during a lesson by Brown is described. The observer note, “The students
were seated in pairs and were supposed to work with the pair in front of them. Some students copied answers from others in their
group, but most students did not work at all with other students”(Brown, Observation 1/12/98). In this example, some students relied
on others for answers to the problems; they did not discuss strategies or procedures.
The index ratings about the nature of students’ collaboration in the classroom for Harvey ranged from Level 1 to Level 3 (see Table G70). On two
of the nine observations no rating for student collaboration was given because the main purpose of the lesson was to give students individual
seatwork. On five observations students’ collaboration was given a rating of Level 1, indicating that students were not working together in smallgroup or large-group settings, or if they were working in small groups, one student typically gave answers to other members of the group without
explanation. On one occasion, the observer noted, “Students did not share information or strategies with each other although they were encouraged
to do so” (Harvey, Observation 3/16/98).
The index ratings about the nature of students’ collaboration in the classroom for Tallackson ranged from Level 1 to Level 2 (see Table G70),
indicating that few of the students worked together in small- group or large-group settings, or if they did work in small groups, one student
typically gave answers to other members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student
collaboration that occurred during a lesson by Tallackson is described. The observer noted, “There was no collaborative work observed, although
students were in groups and were asked by [Ms. Tallackson] to work together” (Tallackson, Observation 12/15/97). In this example, none of the
students were working collaboratively even though they were seated in groups and requested to do so.
The index ratings about the nature of students’ collaboration in the classroom for Krittendon ranged from Level 1 to Level 3 (see Table G70). On
half of the observations students’ collaboration was rated at Level 1 and on the other half, they were rated at Level 3, indicating that the
collaborative nature of the classroom varied widely. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred
during a lesson by Krittendon is described. The observer noted, “Students were sharing responsibilities. Group members were working well when
deciding to tally and display the data and what conclusions to present to the class”(Krittendon, Observation 10/23/97). In this example, some
students were exchanging ideas or providing assistance to their classmates.
In summary, the mean ratings for the six Grade 6 teachers in District 1 varied from 1.13 to 2.00. Two teachers (one using MiC) had mean ratings
of 2.00, indicating that, although students sat together, there was a limited exchange of ideas. Two MiC teachers had mean ratings of 1.57 and
1.80, indicating that on some occasions there was a limited exchange of ideas among students and on other occasions no collaboration among
students was evident. Two teachers (one MiC) had mean ratings slightly over 1.00, indicating that collaboration among students was not evident
during classroom observations.
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Teacher (No. of Observations)

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey(9)
Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)
0

1

2

3

4

Figure G17. Level of student collaborative working relationships, District 1, Grade 6

Student Engagement During Instruction
The index ratings about the extent to which students were engaged during the lesson for Lee ranged from Level 2 to Level 4 (see Table G71 in this
appendix). On two of the three observations student engagement was rated at Level 4, indicating that usually student engagement was widespread.
To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Lee is described. The observer
noted, “There was widespread engagement of students for the class period” (Lee, Observation 9/24/97). In this example, most students were on
task pursuing the substance of the lesson most of the time.
The index ratings about the extent to which students were engaged during the lesson for Weatherspoon ranged from Level 2 to Level 3 (see Table
G71). Student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ on-task behavior that
occurred during a lesson by Weatherspoon is described. The observer noted, “Most students were involved in the class activities. Some students
needed prodding from [Ms. Weatherspoon] to stay on task” (Weatherspoon, Observation 3/3/98). In this example, most students were engaged in
class activities some of the time, but this engagement was inconsistent and dependent on frequent prodding from the teacher.
The index ratings about the extent to which students were engaged during the lesson for Brown ranged from Level 2 to Level 4 (see Table G71).
Student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred
during a lesson by Brown is described. The observer noted, “The effort was sporadic since the students waited for [Mr.Brown] to get them started
again if they had a question. A lot of time was wasted” (Brown, Observation 12/22/97). In this example, student engagement was inconsistent and
dependent on help from the teacher.
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The index ratings about the extent to which students were engaged during the lesson for Harvey ranged from Level 1 to Level 4 (see Table G71).
Student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred
during a lesson by Harvey is described. The observer noted, “Most of the students were on task some of the time. They seemed confused about
what was expected of them” (Harvey, Observation 9/29/97). In this example, most students were engaged in class activities some of the time, but
this engagement was inconsistent.
The index ratings about the extent to which students were engaged during the lesson for Tallackson ranged from Level 1 to Level 4 (see Table
G71). On six of the nine observations student engagement was rated at Level 1, indicating that students were frequently off task, as evidenced by
gross inattention or serious disruption. To illustrate a rating for student engagement at Level 1, students’ on-task behavior that occurred during a
lesson by Tallackson is described. The observer noted, “There were serious disruptions the whole period. Students were frequently off task. The
classroom was chaotic and nonproductive” (Tallackson, Observation 4/7/98). In this example, students were frequently off task, as evidenced by
gross inattention and serious disruptions.
The index ratings about the extent to which students were engaged during the lesson for Krittendon ranged from Level 2 to Level 4 (see Table
G71). Student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ on-task behavior that
occurred during a lesson by Krittendon is described. The observer noted, “Most students were engaged in the lesson but needed prodding from
[Ms. Krittendon] to stay on task” (Krittendon, Observation 5/28/98). In this example, most students were engaged in class activities, most of the
time, but this engagement was dependent on frequent prodding from the teacher.
In summary, the mean ratings for the six Grade 6 teachers in District 1 varied from 1.78 to 3.33. Two teachers (one using MiC) had mean ratings
greater than 3.00, indicating that on occasion student engagement was widespread and on other occasions sporadic or episodic. One teacher using
MiC had a mean rating of 3.00, indicating that student engagement was sporadic or episodic with most students engaged in class activities some of
the time. Two MiC teachers had mean ratings of 2.50 and 2.80, indicating that on some occasions student engagement was sporadic or episodic
with most students engaged in class activities and on other occasions student engagement in lesson activities was passive. One teacher using a
conventional curriculum has a mean rating of 1.78, indicating that on many occasions students were frequently off task, as evidenced by gross
inattention or serious disruption and on other occasions student engagement in lesson activities was passive.
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Teacher (No. of Observations)

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey(9)
Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)
0

1

2

3

4

Figure G18. Level of student engagement, District 1, Grade 6.
Summary: Student Pursuits
The six Grade 6 teachers in District 1 varied in each of the three subcategories that characterized students' pursuits during instruction (see Figure
G19). Generally, student–student conversation and student collaboration were very limited. For most teachers, students' engagement in lesson
activities tended to be sporadic or episodic, with most students engaged in class activities some of the time.
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MIC
Nature of Student–Student Conversation
This index measures the extent to which student exchanges with

Fernwood-Lee

peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged

FernwoodWeatherspoon

2. Limited conversation
3. Conversation not substantive in nature
4. Substantive conversation

VonHumboldt-Brown

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among

VonHumboldt-Harvey

students reflected collaborative working relationships:
NA. Independent work
1. No collaboration among students
2. Limited exchange of ideas
3. Uneven participation
4. Substantive collaboration

CONVENTIONAL

Student Engagement during Instruction
This index measures the extent to which students remained

Addams-Tallackson

on task during the lesson:
1. Disruptive disengagement
2. Passive disengagement

Wacker-Krittendon

3. Sporadic or episodic engagement
4. Widespread engagement

0
Student - Student Conversation

1

2

3

4

Student Working Relationships

Overall Student Engagement

Figure G19. Students' pursuits, Grade 6, District 1.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents
Instruction in the simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and
indicates the level on the composite index Instruction for each teacher.
School-Teacher

Lesson Planning
Mathematical Interaction
FIPD
SAPD LPD
NI
ID
SE
MS LCS

Classroom Assessment
ES
FCP
FC

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

— MiC —
Fernwood-Lee

2.5

2.5

3

3

2

3.33

3.34

3.33

2

2

2

1.25

2.50

4.16

36.91

3

Fernwood-Weatherspoon

3.75

3.75

4

4

4

4.00

2.25

3.33

4

2

3

2.00

2.25

3.50

45.83

5

VonHumboldt-Brown

1.25

1.25

1

2

1

2.78

2.23

1.67

2

2

1

1.25

1.46

3.13

24.02

1

VonHumboldt-Harvey

2.5

2.5

3

2

1

3.15

2.36

1.67

2

2

1

1.80

1.96

3.75

30.69

2

— Conventional —
Addams-Tallackson

1.25

1.25

3

1

1

2.03

1.53

1.67

1

1

2

1.39

1.41

2.23

21.76

1

Wacker-Krittendon

1.25

1.25

3

1

1

2.03

1.66

1.67

2

1

1

2.23

2.50

4.16

25.75

2

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction
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District 2
In District 2, six Grade 6 teachers participated in the study. Four teachers used MiC, and two teachers used the conventional curricula already
available in their schools. The lengths of the class periods varied for the sixth-grade teachers in District 2 from hour blocks meeting two to three
days a week for the MiC teachers at Guggenheim Middle School and Hirsch Metro Middle School to 55-minute class periods at Newberry Middle
School.

Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
For Broughton, planning MiC units was time-consuming and difficult because MiC was a new and very different math program for her. Planning
with a conventional textbook was easier because she was so familiar with it. Broughton relied heavily on the MiC teacher’s guide when planning
to teach a unit. She sometimes found it helpful to discuss the unit with other mathematics teachers during their weekly meeting. Broughton found
it difficult to plan the pacing for a unit using the MiC teacher’s guide. She determined the pace of a unit on a daily basis rather than prior to
teaching the unit. Broughton did not take students’ prior knowledge into account when planning for a unit. However, she did expect those students
with prior knowledge to apply it during small-group work. Broughton planned homework assignments from a conventional textbook to
supplement MiC. She was concerned about the lack of alignment of MiC with the district curriculum guide, state standards, and standardized
testing requirements (Broughton, Interview 3/24/98).
Table G19
Subcategories of Unit Planning: Broughton, Guggenheim Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
1
1B

Description of Rating
Little or no consideration of students' prior knowledge
Little or no variance from the text sequence
Does not plan for pacing because the curriculum is unfamiliar

As Dillard planned to teach a MiC unit, he previewed the material and worked through the activities, noting the time needed to complete them.
Although he reviewed the suggested unit pacing outlined in the teacher’s guide, he adjusted the pace to fit his students' needs, giving special
consideration to their lack of experience in explaining solution strategies, either orally or in written form. He tried to anticipate any problems his
students might encounter with the unit. Dillard also noted the alignment of unit goals with the district curriculum guideline and the state standards,
and he considered the skills and concepts his students needed to be successful on the state standardized tests when planning. Although the
mathematics teachers at Guggenheim Middle School discussed MiC during their department meetings, Dillard tended to plan alone because his
class worked through MiC units somewhat faster than the other MiC classes (Dillard, Interview 3/23/98).
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Table G20
Subcategories of Unit Planning: Dillard, Guggenheim Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Davenport used the recommended sequence of MiC units. When planning to teach a unit, she based decisions on her perceptions of students' needs
with respect to the mathematical content. Davenport considered the recommendations for pacing in the teacher’s guide, but planned to adjust the
pace of instruction as the unit developed.
Table G21
Subcategories of Unit Planning: Davenport, Hirsch Metro Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Holland used the recommended sequence of MiC units. When planning to teach a unit, he based decisions on his perceptions of students' needs
with respect to the mathematical content. Holland considered the recommendations for pacing in the teacher’s guide, but planned to adjust the pace
of instruction as the unit developed.
Table G22
Subcategories of Unit Planning: Holland, Hirsch Metro Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

309

At the beginning of the school year, Renlund and another teacher at Newberry Middle School developed the scope and sequence for teaching
mathematics for the entire school year. They generally followed the scope and sequence outlined by the textbook but made adjustments to ensure
the concepts and skills the students needed for state standardized tests. Renlund felt that the conventional text she used met the goals of the district
curriculum guide and the state testing requirements. She adjusted the suggested pacing of instruction according to how well her students
comprehended the new material (Renlund, Interview 3/19/98).
Table G23
Subcategories of Unit Planning: Renlund, Newberry Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
2
2

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of external factors
Adjustment anticipated

At the beginning of the year, Rhaney and the other sixth-grade mathematics teacher at Newberry Middle School developed scope and sequence for
sixth-grade classes. They generally followed the recommended sequence of chapters and pacing of instruction outlined in the textbook, but some
modifications in sequencing and pacing were made to meet the standardized testing schedule. Before teaching each unit, Rhaney planned to
informally assess students’ understanding of the prerequisite mathematical concepts. He planned lessons on a weekly basis, introduction of three
lessons in a chapter, one a day; a cooperative group activity followed by a review on the fourth day; and a quiz on the fifth day, although he felt
that implementation of the plan was not effective. Rhaney planned each mathematics unit alone (Rhaney, Interview 4/17/98).
Table G24
Subcategories of Unit Planning: Rhaney, Newberry Middle School, District 2, Grade 6
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated
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Summary: Unit Planning
The sixth-grade teachers varied in all three subcategories of unit planning (see Figure G21). With respect to students' prior knowledge when
planning to teach a unit or chapter, four teachers (three MiC) based unit planning on their perceptions of students' prior knowledge in mathematics
without informal or formal assessment. For the other two teachers (one MiC) students' prior knowledge was not an important element in planning
at the unit level.
Teachers varied in determining the sequence of instructional units. One teacher (using a conventional curriculum) considered external factors such
as the content of the statewide testing program when sequencing instructional units. The other five teachers (four MiC) used the sequence of units
recommended in teacher support materials. Five teachers (four MiC) used pacing suggestions in teacher support materials, but adjusted the pace as
instruction developed or as a result of collaboration with other teachers. One MiC teacher did not plan unit pacing prior to instruction because the
curriculum was unfamiliar to her.
UNIT PLANNING CODES*

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.

MiC
Guggenheim-Broughton*

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and
vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

B

School-Teacher

Guggenheim-Dillard*
HirschMetro-Davenport*

Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.

HirschMetro-Holland*
Students' Prior Knowledge
Unit Sequence

Conventional

Pace of Instruction

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Newberry-Renlund
B

Newberry-Rhaney

0

1

2

* 2-hour blocks that meet 2-3 times a week.

Figure G21. Unit planning, Grade 6, District 2.

3

4

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.
* For

detailed description of Unit Planning Codes, see Table G72 in this appendix.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
The lengths of the class periods varied for the sixth-grade teachers in District 2 from 2-hour blocks meeting two to three days a week for the MiC
teachers at Guggenheim Middle School and Hirsch Metro Middle School to 55-minute class periods at Newberry Middle School.
When Broughton planned individual lessons, she worked through the problems that she found unfamiliar or difficult. If she felt the lesson was
repetitious of the previous lesson, she skipped parts of the lesson. If the students seemed to be “covering” the material easily, she moved more
quickly through the lesson. Broughton planned both individual and small-group activities. She felt students were more able to focus on the
mathematics when they worked with a partner. Broughton chose partners based on the students’ abilities to help each other, get along, and work
together. Broughton, however, expressed difficulty assessing individual students when they were working in small groups (Broughton, Interview
3/24/98).
Broughton reported using multiple forms of instruction: warm-up activities (on 56% of the reported days), teacher presentation (49%), review of
previous material (42%), independent practice (42%), small group work (44%), and whole-class discussion (37%). The emphasis given each
format, however, varied. Warm-up activities, teacher presentation, review of previous material and whole-class discussion were most often given
less than 20/120 minutes of class time. Independent practice (50%) and small-group work (78%) were given equal emphasis with other
instructional formats (Broughton, Teach Log 1997–1998).
The student activity Broughton most frequently incorporated into her instruction was investigation of problems, reporting its use on 58% of the
days. More than half of the time (57%) this activity was given equal emphasis with other classroom activities. On the remaining days, the amount
of class time given to problem investigations was about equally divided between at least half of the class time (19%) and getting less than 20/120
minutes of class time (23%). Broughton reported that on about a third of the days the students listened to their teacher or taking notes (30%),
discussed answers and solution strategies (37%), and practiced computation (38%). However, these activities received different emphases.
Students listened to the teacher or took notes for less than 20/120 minutes on nearly all reported days (96%). They discussed answers and solution
strategies for less than 20/120 minutes 63% of the days and on most of the remaining days, this activity was given equal emphasis with other
classroom activities. Practicing computation was given equal emphasis with other classroom activities on 68% of the reported days and at least
half of the class time on the remaining days. Whole-class discussion was reported on 26% of the recorded days. On about half of the days this
activity received equal emphasis with other classroom activities and on the other half of the days less than 20/120 minutes was given to wholeclass discussion. Taking tests or quizzes (11%) and reflecting on or summarizing lesson concepts (5%) were seldom used (Broughton, Teacher
Log 1997–1998).
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In general, observation reports completed during Broughton’s classes supported the information she provided in her teaching logs. The lesson
observed on 2/3/98, for example, included housekeeping duties, 17 minutes; large-group review, 4 minutes; grade reports (large group), 2 minutes;
large-group review, 12 minutes; individual seatwork (sometimes quiet groups), 24 minutes; large-group discussion, 13 minutes; individual and
small-group work, 7 minutes; lunch, 35 minutes; and individual seatwork, 30 minutes. Class periods were 2-hour blocks that met two to three
times a week.
Table G25
Subcategories of Lesson Planning: Broughton, Guggenheim Middle School, District 2, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Dillard planned lessons in the same manner as he planned units. He worked through each problem, tried to anticipate where students lacked the
needed prerequisite skills, selected activities to address these deficiencies, and planned an introduction that related the lesson to students' lives.
Dillard modified his plans when students experienced difficulty with the lesson. As new math concepts were introduced, he planned for extensive
small-group work because he thought it provided optimal learning. He wanted all students to have ample opportunity to share solution strategies,
question the thinking of others, and solve problems together. Dillard usually planned groups of three to four students and changed group
membership about 10 times in a year. At times, students made the groups, but he reassigned members to groups if there were problems of any
kind (Dillard, Interview 3/23/98).
Four forms of instruction were used by Dillard on about the same number of reported days: small-group work (67%), whole-class discussion
(63%), review of previous material (61%), and warm-up activities (66%). The emphasis given each format, however, was quite different. Smallgroup work was given equal emphasis with other instructional formats on 60% of the reported days and over half of the class period on the
remaining days. Whole-class discussion was given equal emphasis with other instructional formats on 64% of the reported days, more than half of
the class period on 21% of the reported days, and less than 20/120 minutes of class time on the remaining days. Review of previous material was
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given equal emphasis with other instructional formats on 50% of the reported days and less than 20/120 minutes of class time on 40% of the days.
Dillard reported that warm-up activities were always given less than 20/120 minutes of a class period. Teacher presentation (18%) and
independent practice (17%) were infrequently used in Dillard’s classroom (Dillard, Teacher Log 1997–1998).
Dillard frequently planned three student activities: investigation of problems, 74%; discussions of answers and solution strategies, 80%; and
participation in whole-class discussions, 65%. Investigation of problems was given equal emphasis with other student activities on 51% of the
reported days, and on the remaining days this format was given at least half of the class period. Participation in whole-class discussions (76%) and
discussing answers and solution strategies (74%) were given equal emphasis with other student activities. On 48% of the days reported, Dillard
indicated that the students listened to him or took notes. But on 64% of those days, this activity was given less than 20/120 minutes of class time.
On 36% of the days, this activity was given equal emphasis with other student activities. Four student activities were infrequently used in Dillard’s
classroom: practicing computation (7%), taking tests or quizzes (10%), reflecting on or summarizing lesson concepts (1%), and beginning
homework assignments (2%; Dillard, Teacher Log 1997–1998).
In general, observation reports completed during Dillard’s classes supported the information he provided in his teaching logs. The lesson observed
on 3/23/98, for example, included: warm-up activity called Daily Dilemma, 12 minutes; checking skill-based homework, 6 minutes; checking MiC
homework, 18 minutes; work in small groups, 41 minutes; discussion of small-group work, 7 minutes; work in small groups, 18 minutes; and
large-group discussion, 6 minutes. Class periods were two-hour blocks that met two to three times a week.
Table G26
Subcategories of Lesson Planning: Dillard, Guggenheim Middle School, District 2, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

3

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' participation and collaboration planned for during instruction

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

Davenport reported incorporating small-group work in her instruction on nearly half of the reported days (47%). Small-group work was given at
least half of the class period on 86% of these days. Two other instructional formats, whole-class discussion (53%) and teacher presentation (55%)
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were reported on over half of the recorded days. Whole-class discussion was given equal emphasis with other instructional formats on 88% of the
days. Teacher presentation was given equal emphasis with other instructional formats on 77% of the days; on the remaining days, it was given less
than 20/120 minutes of the class time. Davenport reported using warm-up activities (42%) on more days than review of previous material (27%),
although each format was usually given less than 20/120 minutes of class time. Independent practice was reported on only 19% of the reported
days, but on 59% of those days, this format was given at least half of the class period and equal emphasis with other instructional formats on 33%
of the recorded days (Davenport, TL 1997–1998).
Discussion of answers and solution strategies (53%), participation in whole-class discussion (53%), and listening to the teacher or taking notes
(69%) were important activities in Davenport’s classes. Discussion of answers and solution strategies was given at least half of the class period on
64% of those days and equal emphasis with other student activities on the remaining days. Participation in whole-class discussions was given
equal emphasis with other student activities on 78% of the days and less than 20/120 minutes of class time on remaining days. Listening to the
teacher or taking notes was given equal emphasis with other student activities on nearly two-thirds (61%) of the days and less than 20/120 minutes
of the class time on nearly one third of the days. Students investigated problems on 29% of the reported days and practiced computation on 36% of
the reported days. On 83% of the reported days, less than 20/120 minutes of class time was given to investigating problems and on the remaining
days this activity was given equal emphasis with other student activities. Less than 20/120 minutes of class time was given to students for
practicing computation on 43% of the reported days, equal emphasis with other student activities on 38% of the days, and at least half of the class
period on 14% of the days. Students reflected on or summarized lesson concepts on 19% of the reported days. Less than 20/120 minutes of class
time was given to students reflecting on or summarizing lesson concepts on 67% of the reported days and equal emphasis with other student
activities on 25% of the days. The least used student activities in Davenport’s classroom were taking tests or quizzes (11%) and beginning
homework (2%; Davenport, Teacher Log 1997–1998).
In general, observation reports completed during Davenport’s classes supported the information she provided in her teaching logs. The lesson
observed on 12/3/98, for example included housekeeping duties, 9 minutes; teacher presentation (lesson introduction), 6 minutes; large-group
discussion and individual/small-group work, 14 minutes; teacher presentation (lesson introduction), 3 minutes; large-group discussion and
individual/small-group work, 18 minutes; work in small groups, 65 minutes; and closure, 2 minutes.
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Table G27
Subcategories of Lesson Planning: Davenport, Hirsch Metro Middle School, District 2, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

3

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' participation and collaboration planned for during instruction

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Holland reported using three instructional formats on more than 50% of the days: whole-class discussion (72%), review of previous material
(67%), and teacher presentation (59%). Whole-class discussion was given equal emphasis with other instructional formats on 54% of those days,
and less than 20/120 minutes of class time on 41% of the days. Review of previous material was given equal emphasis with other instructional
formats on half of the days and less than 20/120 minutes of class time on other days. Teacher presentation received equal emphasis with other
instructional formats on half of the days and less than 20/120 minutes of the class time on a third of the days. In addition, it was the only
instructional format that was given at least half of the class period on more than 15% of the reported days. Small-group work and independent
practice received similar emphasis (41%) in Holland’s classes. Each format was given equal emphasis with other instructional formats on 41% of
the reported days and less than 20/120 minutes of class time on half of the reported days. Warm-up activities were reported on 63% of the days
and was used less than 20/120 minutes of the class time (Holland, Teacher Log 1997–1998).
The student activities most often reported by Holland were discussion of answers and solution strategies (63%), investigation of problems (59%),
and participation in whole-class discussions (54%). Each activity was given equal emphasis with other student activities on more than half of the
reported days and on more than a third of the days, each activity was given less than 20/120 minutes of class time. Students’ reflection on or
summarization of lesson concepts (30%) and listening to the teacher or taking notes (20%) occurred less frequently. Of the two activities, student
reflection on or summarization of lesson concepts was given somewhat more emphasis. On 38% of the reported days it was given equal emphasis
with other student activities, and on the remaining days it was given less than 20/120 minutes of class time. Students listened to Holland or took
notes for less than 20/120 minutes of class time on 73% of the days. Holland seldom reported using three student activities: practicing computation
(15%), taking tests or quizzes (13%), and students’ beginning homework (11%; Holland, Teacher Log 1997-98).
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In general, observation reports completed during Holland’s classes supported the information he provided in his teaching logs. The lesson
observed on 10/21/87, for example, included individual work, math journal writing, and housekeeping, 15 minutes; large-group checking of
homework, 45 minutes; quiz, 25 minutes; large-group instruction, 30 minutes; and individual seatwork, 8 minutes.
Table G28
Subcategories of Lesson Planning: Holland, Hirsch Metro Middle School, District 2, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
1
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Renlund planned lessons on a weekly basis. Before teaching, she reviewed each lesson and student assignment. As the week progressed, Renlund
adjusted her plan to meet student needs. She planned an introduction of the concept, independent practice, and small-group work. She wanted
students to experience peer support, feel safe to express an opinion, make mistakes and learn from them, and ask questions. She preferred to have
students work in pairs, but sometimes they worked in heterogeneous groups of 3 or 4 students. Renlund also used a select group of students to help
others during independent practice (Renlund, Interview 3/19/98).
Review of previous material, reported on 74% of the days, and independent practice (64%) were given equal emphasis with other instructional
formats on nearly 80% of those days. Small-group work (58%) and teacher presentation (57%) were each given equal emphasis with other
instructional formats during nearly all class periods in which they were used. Warm-up activities (69%) and whole-class discussion (61%)
received equal emphasis with other instructional formats on about 35% of the reported days and less than 10 minutes of instructional time most
other days (Renlund, Teacher Log 1997–1998).
The student activities Renlund reported most frequently were discussing answers and solution strategies (73%), participating in whole-class
discussions (66%), practicing computation (63%), and listening to the teacher or taking notes (51%). Discussing answers and solution strategies,
participating in whole-class discussions, and practicing computation were each given equal emphasis with other classroom activities during nearly
all class periods in which they were used. On a third of the reported days, listening to the teacher or taking notes was given equal emphasis with
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other student activities, and on the other days, it was given less than 10 minutes of instructional time. Students less frequently investigated
problems (21%), reflected on or summarized lesson concepts (15%), began homework (13%), and took tests or quizzes (12%) (Renlund, Teacher
Log 1997–1998).
In general, observation reports completed during Renlund’s classes supported the information she provided in her teaching logs. The lesson
observed on 11/12/97, for example, included warm-up review activity, 13 minutes; teacher presentation of lesson, 9 minutes; individual student
work (independent practice), 3 minutes; teacher presentation of lesson, 11 minutes; individual student work (independent practice), 11 minutes;
and homework assignment, 3 minutes.
Table G29
Subcategories of Lesson Planning: Renlund, Newberry Middle School, District 2, Grade 6
Subcategories

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

1

Little or no planning to teach the specific lesson

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

1

Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson

Rhaney planned his daily lessons on a weekly basis, modifying each daily lesson based on the students’ performance and re-teaching a concept
when necessary or moving at a faster pace when appropriate. A typical lesson plan included teacher introduction of the new lesson; teacher
solution of 2 problems for the class; students' independent work on four to six problems at their desks; teacher monitoring of students at work; and
students' display of correct solutions on the board. This plan allowed the students to see all correct solutions. Rhaney felt this type of lesson
prepared the students to be successful with their homework (Rhaney, Interview 4/17/98). An example of a lesson observed during Rhaney’s class
on 2/2/98 included individual seatwork (12 division problems or division-related problems), 21 minutes; teacher discussion of seatwork problems,
26 minutes; and beginning of homework assignment, 3 minutes.
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Table G30
Subcategories of Lesson Planning: Rhaney, Newberry Middle School, District 2, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

1

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

1

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson

Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson
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Summary: Lesson Planning
The six Grade 6 teachers in District 2 varied in all four subcategories of lesson planning (see Figure G22). Five teachers (three MiC) considered
students' performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or adding a review.
One MiC teacher planned lessons in the same manner daily without considering students' previous performance. Teachers also varied in the ways
they thought about the purpose of the lesson when planning to teach. Three teachers (two MiC) selected lesson content to reflect a continuity of
mathematical ideas, integrating lesson materials from various resources. Two MiC teachers planned lessons to become familiar with the
mathematics, the presentation, and the lesson context. One teacher, who used a conventional curriculum, did little or no specific planning for
lessons occurred prior to instruction other than to prepare worksheets or quizzes for students.
LESSON PLANNING CODES

MiC

School-Teacher

Students' Performance in
Previous Lesson

Guggenheim-Broughton

B

Guggenheim-Dillard

B

HirschMetro-Davenport

A

HirschMetro-Holland

A

Purpose of Lesson

Forms of Instruction
thatPromote Classroom
Discourse

Conventional
Newberry-Renlund

Student Activities that
Promote Discussion, Problem
Solving, and Reflection

A

Newberry-Rhaney

0

1

2

3

4

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from
various resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the
mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the
lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

*For detailed description of Lesson Planning Codes, see Table G73 in this appendix.

Figure G22. Lesson planning, Grade 6, District 2.
Sixth-grade teachers in District 2 also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the
purpose of the lesson (see Figures 23 and 24 and Tables G74–G79 in this appendix). Two MiC teachers encouraged students' participation and
collaboration through the use of various forms of instruction, but substantive conversation in class was not a primary consideration. Three teachers
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(two MiC) included whole-class discussion and small-group or pair work, but the focus was on completing tasks rather than on developing
substantive conversation. One teacher using a conventional curriculum seldom planned forms of instruction that encouraged student discourse.
Whole-class discussion varied from 37% to 72% of the reported days among five of the sixth-grade teachers in District 2. Data were unavailable
for Rhaney at Newberry Middle School.) Although all teachers used whole-class discussion in combination with other forms of instruction or
during less than 15% of the class period, two MiC teachers reported whole-class discussion on fewer occasions (37% and 53% of the reported
days) than the other teachers (61% to 72% of the reported days). Small-group work varied among the teachers from 41% to 67% of the reported
days. Two teachers (one MiC) most frequently used small-group work in combination with other forms of instruction (78% and 91% of the
reported days), one MiC teacher used small-group work in combination with other forms of instruction or for less than 15% of the class period,
one MiC teacher used small-group work in combination with other forms of instruction or for greater than half of class time, and one MiC teacher
most frequently (86%) used small-group work for more than half of the class period. Teacher presentation varied among the teachers from 18% to
59% of the reported days. One teacher using a conventional curriculum nearly always (91% of the reported days) used teacher presentation in
combination with other forms of instruction, one MiC teacher almost always used teacher presentation for less than 15% of the class period, and
the other three teachers used teacher presentation in combination with other forms of instruction or less than 15% of the class period. Review of
previous material varied from 27% to 74% of the reported days. Two MiC teachers tended to use review less than 15% of the class period whereas
the other teachers (two MiC) generally used review in combination with other forms of instruction or for less than 15% of the class period. All
teachers used warm-up activities for less than 15% of the class period, although the use of such activities varied from 42% to 69% of the reported
days. Teachers also varied in their use of independent practice (from 17% to 64% of the reported days). The two MiC teachers who used
independent practice the least number of days generally planned this activity for over half of the class period. One MiC teacher tended to use
independent practice in combination with other forms of instruction or for over half of the class period whereas another MiC teacher used
independent practice in combination with other forms of instruction or for less than 15% of the class period. On most occasions, a teacher who
used a conventional curriculum gave equal emphasis to independent practice and other forms of instruction.
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Figure G23. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities and (b) review of previous material.
Grade 6, District 2.
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Figure G24. Forms of instruction that promote discourse for the purpose of the lesson: (a) teacher presentation, (b) whole-class discussion, (c)
small group work, and (d) independent practice. Grade 6, District 2.
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100%

Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving and reflection on the
content of the lesson (see Figures G25–G27 and Tables G80–G87 in this appendix). One MiC teacher planned discussions and problem
investigation as important elements in the lesson. Three teachers included such activities in lesson planning, but the significance of these student
activities in learning mathematics for understanding was not considered. The two teachers using conventional curricula seldom planned student
activities that promote discussion, problem solving, and reflection. The percent of class periods reported for each student activity and the portion
of the class period used for each activity varied greatly among the teachers.
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Figure G25. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) listening to teacher or took
notes, and (b) investigating problems. Grade 6, District 2.
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Figure G26. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) discussing answers and
solution strategies, (b) participating in whole-class discussion, (c) practicing computation, and (d) taking test or quiz. Grade 6, District 2.
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Figure G27. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) reflecting or summarizing
lesson concepts, and (b) beginning homework, Grade 6, District 2.
Mathematical Interaction
Six subcategories of Instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of
mathematical inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple
strategies; and lesson reflection, summary, or closure.
Lesson Presentation and Development
The evidence gathered for lesson presentation and development for Broughton indicated a range from Level 3A to Level 4. An overall rating of
Level 3B was assigned, indicating that Broughton presented procedures and strategies and the students practiced them in rote ways (see Table G88
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in this appendix). A lesson presented by Broughton from a class using the MiC sixth-grade number unit, Fraction Times (Keijzer, van Galan,
Gravemeijer, Shew, Cole, & Brendefur, 1998), illustrates this rating. In the unit, students formalize addition, subtraction, and multiplication of
fractions and develop understanding of relationships between fractions, ratios, decimals, and percents. In the lesson students compared fractions
using segmented bars. Broughton demonstrated how the students were to proceed with the problems. The observer noted:
[Ms. Broughton] demonstrated cutting out the segmented bar. Students emulated the teacher, shaded the segmented bars
accordingly, pasted the segmented bars on notebook paper, and answered problem 12b. Connections between fractions and
percents were not observed. Connections between fractions and shaded sections of a segmented bar were observed. Connections
between a fraction and the length of the sum of the shaded sections were only briefly discussed after the teacher observed that
students were not shading in contiguous segments, beginning at one end of the segmented bar. Students were directed to cut out
two 40-section segmented bars and shade them in appropriately [after Ms. Broughton] had demonstrated how to do [it]. [She] had
already talked about equivalent fractions for ¼ and 3/10. All students were supposed to do the same activity. Student focus was on
the drawings for this part of the lesson. It was the procedure that guided the activity. (Broughton, Observation 4/22/98)
In this example, Broughton presented a procedure, and the students practiced it in a rote manner. Broughton’s presentation did not promote
conceptual understanding.
The evidence gathered for lesson presentation and development for Dillard indicated a range from Level 2 to Level 4. An overall rating of Level
3A was assigned, indicating that even though Dillard presented particular procedures or strategies, students were unable to use the methods in
solving problems during independent or group work (see Table G88). A lesson presented by Dillard from a class using the MiC sixth-grade
geometry unit, Reallotment (Gravemeijer, Clarke & Pligge, 1998), illustrates this rating. In the unit, students develop an intuitive understanding of
area; apply their understanding of area to problems about population density and packaging; and solve problems that deepen and begin to
formalize their understanding of the relationships between perimeter and area and between volume and surface area. In the lesson, students drew
regular hexagons of different sizes, inscribed each within a circle and a square, and investigated perimeters of the shapes. Although Dillard used
appropriate vocabulary for the lesson (e.g., radius, diameter, hexagon, regular triangle, perimeter), the meaning of hexagon was not well
established, and students found it difficult to complete constructions and answer questions in the lesson. Dillard demonstrated the construction of a
hexagon inscribed in a circle by drawing a diameter and then using a ruler to find points on the circle that corresponded to vertices of the desired
hexagon. The observer noted:
Although [Mr. Dillard] was “setting up” situations for students to make conjectures, students were not observed making them. He
was modeling all of the drawings (sketches) and not having students do them. The students seemed to have difficulty with the
questions on p. 21. Most students were on task but their constructions were rather poorly done. This was their first use of SAFE-T
compasses. Their circles were not neat, and the squares often looked irregular and lopsided. (Dillard, Observation 1/27/98)
In this example, students attempted to follow the procedure presented by Dillard but were unable to solve the problems on their own.
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To illustrate lesson presentation and development at Level 4, a lesson presented by Dillard from a class using the MiC sixth-grade algebra unit,
Expressions and Formulas (Gravemeijer, Roodhardt, Wijers, Cole & Burrill, 1998), is described. In the lesson, students investigated how to
exchange U.S. dollars for Dutch guilders using arrow formulas and exchange rate tables. The observer noted:
Students were asked to create arrow formulas and to compare doing and undoing arrow formulas. [Mr. Dillard] related arrow
notation for division to the standard division box. [Mr. Dillard] repeatedly asked: “How do you know if the formula works?”
“How did you get it (the answer)?” “Anyone do it a different way?” [Mr. Dillard] acknowledged two methods from students and
then added one of his own. To check formulas, [he] asked students to use estimation in order to ascertain truth of results. (Dillard,
Observation 10/22/97)

In this example, Dillard attempted to teach for conceptual understanding of the mathematics.
To illustrate lesson presentation and development at Level 2, a lesson presented by Dillard from a class using the MiC sixth-grade geometry unit,
Reallotment (Gravemeijer, Clarke, & Pligge, 1998), is used. In the lesson, students completed a warm-up activity, reviewed homework, and
completed unfinished work. The observer noted times for various activities during the lesson:
Daily skills activity. Students were to copy down and work out these three problems: (1) 6.48 × 7.5; (2) ¾ + 2/6; and
(3) 7.751–5.621. Students worked individually on the skills while [Mr. Dillard] took roll, etc. Then he called upon students to put
the problems on the board. [Mr. Dillard] discussed the problems with the class. (17 minutes)
Large group. [Mr. Dillard] asked to see students’ result of the homework [activity on p. 20, Reallotment]. Later, he recalled to me
that only three students had done the [homework] activity. He talked through the activity with students.
(11 minutes)
Students worked in a group-like setting, but mainly did individual work. [Mr. Dillard] had given them “tentative” grade sheets that
listed assignments, tests, and their grades. Students were allowed to make up work today. Some were working on MiC, and others
on skill work from [a conventional mathematics textbook]. If all work had been made up, students could construct stars from
extra-credit worksheets. One third of the way into this part of the period, it was observed that 10 students were working on skill
work, three students were making up MiC assignments, and three students were cutting out and taping paper stars. (1 hour 20
minutes) (Dillard, Observation 12/17/97)
In this example, warm-up activity, review and completion of homework, and completion of previously assigned material dominated the class
period. Students were expected to finish the assigned work with little input from Dillard.
All evidence gathered for lesson presentation and development for Davenport was coded as Level 5, indicating that Davenport emphasized a
conceptual basis for the mathematical content and that Davenport and the students shared the mathematical work (see Table G88). A lesson
presented by Davenport from a class using the MiC sixth-grade algebra unit, Expressions and Formulas (Gravemeijer, Roodhardt, Wijers, Cole, &
Burrill, 1998), illustrates this rating. In the unit, students are introduced to informal forms of mathematical expressions and formulas. In the lesson,
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students used arrow strings to determine the cost of different produce items in a grocery store and to calculate the prices for a number of taxi cab
rides. After a brief contextual discussion, Davenport had students read the problems they were to solve during group work. She asked probing
questions about possible strategies for solving the problems and used student responses to show connections between multiplication and division
and connections among total cost, total weight, and cost per pound. The observer noted:
In reference to 0.5 lb times $1.50, [Ms. Davenport] commented (approximately): “With calculators these are easy. But how else
can you compute these?” Students stated, “By dividing by 2.” A student explained how to get the number of pounds of tomatoes if
the total cost was $6.00 at $1.20 per pound. Then [Ms. Davenport] reiterated it while making connections between multiplying to
get the total price and dividing to find the weight. Also, 0.5 was connected to ½ (decimal and fraction equivalents). Many such
examples of students explaining (orally) how they arrived at answers were observed. Regarding the comparison of two different
taxi rates, [Ms. Davenport’s] comment was, “Aren’t we going to work backwards [use the inverse operation]?” This focus on a
problem-solving strategy was predominantly done during the time that [she] was circulating around the classroom while students
were working in small groups. Students asked questions about the chart in problem 6. [Ms. Davenport], in return, asked probing
questions to guide students towards ways of completing the chart by building upon computation results already obtained. Note:
[Ms. Davenport] said that she wanted students to develop their own problem-solving strategies. These will be shared with the
whole class later. [She] said that some students appeared to lose track of the (unit) prices as they worked on the tables/charts
(problem #6) and that it might have been because they were working from left to right on the chart instead of working down the
columns. She was also surprised that students were not attempting to fill in the chart by building upon the previously computed
data. During the 25-minute large-group discussion, [Ms. Davenport] anticipated their questions, included probing questions which
led into working with ratio tables, and elicited student responses that suggested ways to do the problems without calculators.
During small-group time, [Ms. Davenport] helped each group by questioning, not by telling them what to do. (Davenport,
Observation 11/13/97)
In this example, Davenport emphasized conceptual understanding, shared the mathematical work with the students, posed questions that
encouraged students to participate and share their solutions, and helped students make connections among mathematical ideas.
The evidence gathered for lesson presentation and development for Holland indicated a range from Level 2 to Level 4. An overall rating of Level
2A was assigned, indicating that Holland led review of previous lessons, discussion of homework, or presentation of a warm-up activity for most
of the class period (see Table G88). A lesson presented by Holland from a class using the MiC sixth-grade number unit, Fraction Times
(Keijzer,van Galen, Graavemeijer, Shew, Cole, & Brendefur, 1998), illustrates this rating. In the lesson, students were to explore the visual
representations of data used in a newspaper called Fraction Times. However, the lesson time was used to complete and correct homework. The
observer noted:
[During] large-group and individual student work time, [Mr. Holland] walked around the classroom looking at pie graphs from
prior assignments, made several comments to students about the homework (or classwork completed at home), and gave students
time to refine/finish homework pie graphs that had been made from segmented bar graphs. (Holland, Observation 1/15/98)
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In this example, review of homework and the previous lesson dominated the class period.
The evidence gathered for lesson presentation and development for Renlund indicated a range from Level 1 to Level 3B. An overall rating of
Level 3B was assigned, indicating that Renlund presented procedures or strategies and the students practiced them in rote ways (see Table G88). A
lesson presented by Renlund from a class using a conventional sixth-grade mathematics textbook illustrates this rating. In the lesson, students were
to measure the radii and diameters of various circular objects (such as lids and plates) with yarn strips and centimeter rulers and then calculate the
circumference of each object. Renlund introduced formulas for circumference and led the students through the procedure she expected them to
follow. The observer noted:
The following was written on the board:
1.
Using a piece of yarn and a ruler, find the radius and diameter of each circle.
2.
Using the appropriate formula, C = 2πr or C = πd, calculate the circumference using the radius or diameter found in part
1.

3.

Using your yarn and rulers, measure the total distance around your circle. Compare your answer from part 2
with that from part 3.

[Ms. Renlund] directed students through the process of measuring a radius and a diameter in centimeters using a ruler, computing the
circumference using a formula, and measuring the circumference using yarn and a ruler. The concept of pi was not discussed in today’s
lesson. Students then completed the activity. No explanations were required, verbally or in written form, only answers. The major
emphasis of the lesson was on measuring techniques and computation. It appeared that students had not had prior experiences in the
classroom that involved linear measurement with rulers in centimeters. Most were unfamiliar with the length of a centimeter. Many
students had measured diameters in centimeters yet labeled the measurement as millimeters. The inch/centimeter rulers were marked with
millimeters. (Renlund, Observation 4/17/98)
In this example, Renlund presented a procedure, and the students practiced it in a rote manner. Her presentation did not promote conceptual
understanding of circumference or the relationship between circumference and diameter. The procedure was accepted by the students without
question.
The evidence gathered for lesson presentation and development for Rhaney indicated a range from Level 1 to Level 3A. An overall rating of Level
2A was assigned, indicating that Rhaney led review of previous lessons, discussion of homework, or presentation of warm-up activity for most of
the class period (see Table G88). A lesson presented by Rhaney from a class using a conventional sixth-grade textbook, illustrates this rating. In
the lesson, students reviewed division of whole numbers and decimals and the procedure for calculating an average. The observer noted:
Opening activity: Individual seatwork in which students were to do 12 division-related problems that were displayed on the
overhead projector. (21 minutes)
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Large-group discussion of the seatwork: Students volunteered to put problems on the board. [Mr. Rhaney] discussed each one,
through problem 8. (26 minutes)
Begin homework assignment: 11 problems (similar to seatwork) from pp. 504, 505, and 523 in the textbook. (3 minutes) (Rhaney,
Observation 2/2/98).
Level 2A was assigned for this lesson because review of previous material dominated the class period. Students were expected to finish the
assigned work with little input from Rhaney, whose explanations at times came after students completed the work.
To illustrate lesson presentation and development at Level 3A, a lesson presented by Rhaney from a class using a conventional sixth-grade
mathematics textbook is used. In the lesson, students were to interpret data from graphs about two persons eating popcorn during a movie. The
graphs related the height of the popcorn in their containers to the elapsed time of the movie. The observer noted:
Students were expected to make conjectures about what was happening to cause the curves in the graphs to go up or down, stay
the same, or rapidly go down or up. Some students did generalize. Most [students] didn’t, according to observations of [students’]
written and oral work. Predictions were also made regarding how the curves would continue beyond the existing graph. . . . The
focus of the lesson was on making connections between occurring events, volume and time relationships, and line graphs, yet
students were “fuzzy” on the interpretations of the scales and graphs. Few students were involved in class discussion. Sometimes
students explained [their] answers, but most of the time, they gave answers only. [Mr. Rhaney] tended to interpret the graphs,
without asking the students probing questions. Very few students verbalized their thought processes. [Mr. Rhaney] usually told
students if their answers were acceptable or not, and he usually ended up doing most of the explaining himself. (Rhaney,
Observation 3/16/98)
In this example, Rhaney demonstrated a particular procedure without further elaboration, and the students were unable to solve problems using the
procedure.
In summary, the overall ratings for lesson presentation and development of the six Grade 6 teachers in District 2 varied from Level 2 to Level 5
(see Figure G28). One MiC teacher received a rating at Level 5, indicating an emphasis on conceptual understanding with the teacher and students
sharing the mathematical work. Two teachers (one MiC) were assigned Level 3B, indicating that students practiced procedures or strategies
presented by their teachers in rote ways. One MiC teacher was assigned Level 3A, indicating that even though the teacher presented particular
procedures or strategies, students were unable to use the methods in solving problems during independent or group work. The remaining two
teachers (one MiC) were assigned ratings at Level 2, indicating an emphasis on review of previous lesson, homework, or warm-up activity.
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Figure G28. Level of lesson presentation and development, District 2, Grade 6.

Nature of Inquiry
A lesson presented by Broughton (Observation, 3/23/98) using the MiC number unit Fraction Times (Keijzer, van Galen, Gravemeijer, Shew,
Cole, & Brendefur, 1998) is used to illustrate a Level 2 rating for the nature of inquiry during instruction (see Table G89). In this lesson, students
collected data about their favorite color and used a segmented bar and a pie chart to visually represent the data. Students read the introductory
information in the unit, then completed the segmented bar and pie chart in small groups. During this time, Broughton interjected additional
directions and instructions. Connections between the fractions that represented the survey results and the size of the circle sectors were
emphasized, but they were not discussed. For example, the creation of the pie chart, such as finding the center of the circle, was not explained in
detail. Consequently, several students divided the circle into sections that did not stem from the center. Broughton chose to skip the next question
in the unit, which provided an opportunity for students to conduct another survey and represent the results with a segmented bar and a pie chart.
Instead she moved to the next unit question in which students were to make sense of provided survey results for two classes. Rather than allowing
students to make the visual representations, Broughton asked students to estimate the size of the sectors of the pie chart from the data table without
constructing the segmented bar or pie chart. The connections between the fractions that represented the survey results and the sectors of the circle
again were compromised. Thus, conceptual basis for the mathematics was not investigated and discussed in enough detail for students. Observed
student conjectures consisted of making connections between a new problem and one already seen. Connections between the mathematics and
students' lives were evident when students conducted the survey about their favorite color.
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A lesson presented by Dillard (Observation, 3/23/98) using the MiC algebra unit Comparing Quantities (Kindt, Abels, Meyer & Pligge, 1998) is
used to illustrate a Level 3 rating for the nature of inquiry during instruction (see Table G89). In this lesson, students investigated patterns in
combination charts and determined combinations that did not appear in the chart. They also solved puzzles using combination charts. The lesson
fostered the development of conceptual understanding. The observer noted, “Students were continually focused on building connections and
developing combination charts according to conditions given in the problems and then by extending patterns” (Dillard, Observation 3/23/98).
Students made conjectures between a new problem and one already seen, as noted by the observer, “Students were still in the stage of crating new
combination charts similar to the one on p. 10. They did have to generalize whether the columns and rows increased or decreased and by how
much as they progressed from cell to cell. Students were in the formulation stage” (Dillard, Observation 3/23/98). Students explored patterns in the
charts, but Dillard did not ask the students to discuss the patterns in any detail. Students related to the contexts, which included installing cabinets
and determining the number of passengers in various combinations of canoes of two different sizes.
A lesson presented by Davenport (Observation, 12/3/97) using the MiC algebra unit Expressions and Formulas (Gravemeijer, Roodhardt, Wijers,
Cole, & Burrill, 1998) is used to illustrate a Level 3 rating for the nature of inquiry during instruction (see Table G89). In this lesson, students
investigated patterns in tables and used arrow formulas to describe the operations used to complete the tables. They also used multiplication and
addition to calculate the total costs for different home repair situations. The lesson as presented promoted the development of conceptual
understanding. The observer noted:
[Ms. Davenport] facilitated completing the tables by encouraging students to complete the first row and the first column, initially
in question 7. Then she asked questions about the cell 2 to the right and 2 down, such as "How would you figure out what goes
there?" She also helped them "put together" the concepts involved in the home repair section. (Davenport, Observation 12/3/97)
Students made conjectures between a new problem and one already seen, as noted by the observer, “There was ample opportunity for students to
make conjectures, such as how to figure out [the value for a particular cell], but students were not ‘tuned in’ or curious enough or experienced
enough with these types of tables to do it” (Davenport, Observation 12/3/97). Through questions, Davenport helped students make connections
between the mathematics used in the taxicab context earlier in the unit and the mathematics used in the home improvement problems. Davenport's
introductions to the lesson promoted connections to students' own experiences with the tables, which she called puzzles, and repair done in their
own homes.
A lesson presented by Holland (Observation, 12/10/97) using the MiC algebra unit Expressions and Formulas (Gravemeijer, Roodhardt, Wijers,
Cole, & Burrill, 1998) is used to illustrate a Level 3 rating for the nature of inquiry during instruction (see Table G89). In this lesson, students
combined two formulas (in the context of finding the height of beech trees) to use the output of one formula as the input for the other. Students
also reviewed arrow strings and the inverses of these strings in calculations. They used the ratio table to organize calculations of amounts of
ingredients needed for different size servings of a recipe. Holland briefly talked about patterns in a bus schedule. Students then investigated
patterns in tables and used arrow formulas to describe the operations used to complete the tables. Conceptual understanding of the mathematics
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was a small part of the lesson design, as noted by the observer, “Arrow strings and their inverses were related in the lesson as problem solving
strategies. But more emphasis was placed on the procedures and on the arithmetic algorithms” (Holland, Observation 12/10/97).
Students made conjectures between a new problem and one already seen. The observer noted:
In the beech tree context, students were using arrow string formulas and their inverses. [Mr. Holland] gave them so many leading
questions that generalizations were few. For the recipe, students had not developed any skills with ratio tables. They had not
generalized any ways to work with them. [When investigating patterns in the tables], students were not to the point of finding
values for each cell. Predominately, students were connecting new problems to old ones. (Holland, Observation 12/10/97)
Connections among mathematical ideas were present in the lesson, but they were not discussed in detail, as noted by the observer:
[Mr. Holland] related a connection between the bus schedule on p. 35, which was briefly discussed in class, and the tables on p.
36. It was interesting to note that most students were at ease filling in the table in question 7, but somehow had trouble filling in
the table in question 8. Both tables were identical. There were other places during the lesson where the division of decimals led to
quotients ending in 0.5 or 1/2, but in every case, only the 0.5 was mentioned. (Holland, Observation 12/10/97)
Although connections could have been made between equivalent representations of number and the various contexts in the lesson (beech trees,
recipes, and bus schedules), these connections were not mentioned or discussed in class.
A lesson presented by Renlund (Observation, 11/12/97) on division with decimals is used to illustrate a Level 1 rating on the composite index for
the nature of inquiry during instruction (see Table G89). The lesson began with a warm-up question in which students were to use factorization
trees to find the prime factorizations of three numbers. A student read the introductory paragraph of the lesson, which provided a definition of the
greatest common factor (GCF) of two numbers. Students were asked to write the definition of GCF in their own words. Renlund presented two
methods for finding the GCF of two numbers: lists of all factors and prime factorization. Students practiced each method after it was introduced
during independent seatwork. The lesson as presented did not promote conceptual understanding. The observer noted, “Finding relationships
between the prime factorization of a number and the factors of a number was not part of the lesson. When using the prime factorization of
numbers, [Ms. Renlund] instructed students to circle the common factors in pairs. She did not explain why this was done” (Renlund, Observation
11/12/97). Student conjectures for ways to find the GCF were not elicited. Students were shown a method for determining the GCF and were
asked to practice it. Connections among mathematical ideas were explored to a limited extent. The observer noted, “[Ms. Renlund] asked, ‘When
do you use the GCF?’ Finally, a student said, ‘Fractions,’ and, after prodding, said, ‘Reducing fractions.’” (Renlund, Observation 11/12/97).
Connections between the mathematics and students' life experiences were not apparent in the lesson.
A lesson presented by Rhaney (Observation, 11/12/97) on operations with decimals is used to illustrate a Level 1 rating for the nature of inquiry
during instruction (see Table G89). The lesson began with independent seatwork during which students completed a worksheet on multiplication
of decimals. During this time, Rhaney interjected reminders about the algorithm for multiplication of decimals, such as "In multiplication, don't
line up decimal points," "Don't bring the decimal point down," and “Count up the decimal places." After the worksheet, students copied 16
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exercises on decimal operations from the overhead projector and completed them independently. Rhaney then led whole-class discussion of
selected exercises. The lesson as presented did not promote conceptual understanding. The observer noted, “[Mr. Rhaney's] explanations were
procedural in nature, not developmental. For example, referring to regrouping in subtraction, he said, ‘2 becomes a 1, 0 becomes a 10, 10 becomes
a 9,’ and referring to multiplying by 100, ‘move the decimal 2 times to the right’ ” (Rhaney, Observation 11/12/97).
Students were not expected to make conjectures. The focus was on computation using standard algorithms. No connections were made between
decimal operations and whole number or fraction operations, nor were connections made to students' life experiences.
In summary, the six Grade 6 teachers in District 2 varied from Level 1 to Level 3 for the nature of inquiry during instruction (see Figure G29).
Three MiC teachers were at Level 3, indicating that indicating that inquiry during class emphasized conceptual understanding of the mathematical
content; that student conjectures were characterized by investigating the veracity of particular statements; and that connections among
mathematical ideas were explained. One MiC teacher was assigned Level 2, indicating that inquiry during class included limited attention to
conceptual understanding; that student conjectures consisted of making connections between a new problem and previous problems; and that
connections among mathematical ideas and connections between mathematics and students' lives were not discussed. Both teachers using a
conventional curriculum were assigned Level 1, indicating that inquiry during the lesson was limited to lower order thinking; that lessons did not
promote conceptual understanding; and that connections among mathematical ideas and connections between mathematics and students' lives were
not discussed.
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Figure G29. Level of the nature of mathematical inquiry during instruction, District 2, Grade 6.
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Teachers' Interactive Decisions
Broughton was assigned Level 3 on the composite index for interactive decision making, indicating that interactive decisions were reflective of
good standard pedagogy (48%; see Figure G51 in this appendix). Broughton added mini lessons focused on algorithms or procedures. For
example, Broughton noted that she provided extra instruction on fractions and decimals when doubling and halving numbers were difficult for
students (Broughton, Postobservation interview 2/3/98): “At one time, [Ms. Broughton] stopped the seatwork and drew students’ attention to the
board to discuss 0.5, 5/10, doubling, cutting in half, and how to find 2.5 × $1.70” (Broughton, Observation 2/3/98). Broughton remarked in a
journal entry on the same day: “Students did not understand the concept of halves. We had not done fractions yet. I had to stop and explain
doubling and taking half. Some students seemed not to understand that multiplying by 2 doubles [an amount] and dividing by 2 cuts [an amount]
in half” (Broughton, Journal entry 2/3/98). Broughton also introduced different contexts and review during lessons, as mentioned in the following
journal entry: “I noticed from the lesson on p. 5 that some of the kids did not know how to line up decimal points for addition and subtraction. I
gave them a review using money, then related other ways without the dollar sign. (Broughton, Journal entry 12/5/97). In this example, different
contexts were used to clarify and extend students’ use and understanding of operations with decimals.
Other interactive decisions coded for Broughton were less aligned with teaching mathematics for understanding. For example, Broughton clarified
a particular procedure during the lesson rather than including it prior to students working on their own, as illustrated in the following journal entry:
The order of operations had to be clarified. Students were confused about the order as related to the acronym PEMDAS [calculate
in order, operations in parentheses, exponents, and, from left to right, multiplication and division, then addition and subtraction].
For example, with 6 ÷ 2 × 4 most students, according to PEMDAS, multiplied first. I had to emphasize the point that they were
working from left to right and, if division was in the equation, they must divide first. (Broughton, Journal entry 3/3/98)
In this example, Broughton made interactive decisions to clarify procedures that were not discussed prior to student seatwork. Adjustments were
made when confusion became apparent. During another class period, Broughton introduced a direct method for students to use, which reduced the
cognitive demands of the task. The observer noted: “During the pennies activity, [Ms. Broughton] directed students to draw two different squares
and to use the two different drawings in the book (i.e., two different placements of the pennies) to see if they would get the same number of
pennies on the square. This made the activity a two-part activity instead of a problem with multiple solution strategies” (Broughton, Observation
11/19/97). During the postobservation interview that day, Broughton stated that the students had not realized that they were to place the pennies on
the square in two different ways. She restated her directions to groups of students, then to the whole class. As a result, the expectations were for
students to use a particular method, and the cognitive demand of the task was reduced.
Dillard was assigned Level 4 on the composite index for interactive decisions, indicating that interactive decisions were reflective of good
standard pedagogy (25%) and teaching for understanding (47%; see Figure G52). Dillard allowed students to model particular mathematical
processes for the class in order to help them think about different approaches to solving problems or express their reasoning, as noted in his
journal:

336

Some students had a difficult time putting their thoughts and reasons on paper. The same was true for the chart. Those who felt
confident went to the board and explained how they came up with their solutions. Since students presented a variety of ways to
find a solution, I tried to emphasize that each individual should choose the one they felt most comfortable with. (Dillard, Journal
entry 3/13/98)
In this example, Dillard changed the format of instruction to have students model processes that showed options in problem-solving approaches
and demonstrated ways to explain mathematical work. By doing so, Dillard created a situation in which students could communicate mathematical
ideas, compare solution paths, and make decisions about appropriate approaches to problems. On other occasions, Dillard asked students to
introduce different solutions in class, as noted by the observer: “[Mr. Dillard] acknowledged two methods from students and added his own. He
then asked, ‘Did anyone do it a different way?’ (Dillard, Observation 10/22/97). In this example, Dillard introduced and allowed students to
introduce different strategies that enabled them to consider situations in different ways thereby promoting understanding of the mathematical
content or providing access to problem solutions. In this situation, strategies were introduced in a way that did not reduce the mathematical work
required by the task and opened opportunities for students to think about and explore mathematical ideas. The questioning techniques Dillard used
also focused on understanding. For example, the observer noted:
[Mr. Dillard] asked students to compare “doing” and “undoing” arrow formulas. He repeatedly asked, “How do you know if the
formula works?” (Dillard, Observation 10/22/97)
[Mr. Dillard] always probed students with questions and comments such as, “Does everybody agree with that? “How many
showed how you did it?” “Did anyone draw a diagram?” “Is that a valid way of doing it?” (Dillard, Observation 11/19/97)
In these examples, Dillard continually supported higher order thinking during the lesson by encouraging active listening and expecting meaningful
explanations. Dillard also emphasized understanding of mathematical vocabulary, as noted by the observer: “[Mr. Dillard] encouraged students to
verbalize their knowledge about certain vocabulary terms. For example, [Mr. Dillard] said, ‘If you called a friend on the phone, how would you
tell him what area is?’ ” (Dillard, Observation 1/27/98). In this example, Dillard worked toward students' understanding of mathematical
vocabulary. Dillard also added review to a lesson based on student difficulties, as noted in a postobservation interview: “[Mr. Dillard] changed
instruction when a student added denominators to get the total surveyed. He said that he gave further explanations, including the pie chart with all
of its categories, to help students understand” (Dillard, Postobservation interview 2/18/98). In this situation, Dillard added a review to the lesson in
order to clarify and extend students' understanding of particular concepts.
Davenport was assigned Level 4 on the composite index for interactive decisions, indicating that interactive decisions were reflective of good
standard pedagogy (36%) and teaching for understanding (45%; see Figure G53). For example, Davenport focused students’ attention on pertinent
elements of tasks and used questioning techniques that emphasized mathematical processes, such as reflection on the mathematical content of the
lesson and articulation of thinking, as illustrated in a postobservation interview:
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[Ms. Davenport] said that some students appeared to lose track of the unit prices as they worked on the tables for question 6. She
felt that this might have happened because they were working from left to right on the table instead of working down the columns.
[Ms. Davenport] was also surprised that students did not use previously computed data to complete the table. During the 25minute discussion, she anticipated their questions, included probing questions that led students to work with ratio tables, and
elicited student responses that suggested ways to do the calculations without a calculator. But students didn’t pick up on it. During
small-group work, [Ms. Davenport] helped each group by questioning, not by telling them what to do. (Davenport,
Postobservation interview 11/13/97)
In this example, Davenport used questioning to encourage reflection on the pertinent elements of a task and to discuss different strategies for
completing the work. In this way, she supported higher order thinking. Although she provided guidance, students completed the mathematical
work required in the task. Davenport also used explanations that promoted connections among mathematical ideas and that were aimed at linking
conceptual and procedural knowledge. The observer noted: “A student explained how to find the number of pounds of tomatoes if they were $1.20
per pound and the total cost was $6.00. [Ms. Davenport] then reiterated the student’s explanation while making connections between dividing to
find the weight and multiplying to get the total price” (Davenport, Observation 11/13/97).
In this example, Davenport gave credence to the student’s method by reiterating it to the class and then added an explanation that promoted
connections by explicitly pointing out the use of inverse operations in flexible calculation with the formula. Davenport also emphasized
understanding mathematical vocabulary, as noted in a postobservation interview:
“On p. 39, the word ‘regularity’ was used several times. [Ms. Davenport] said that the students continually asked about it. They
did not understand the word in this context. She substituted the word ‘pattern’ in talking with students during group work”
(Davenport, Observation 12/3/97). By using alternative wording, Davenport made the unit questions more accessible for students
and allowed them to pursue the mathematical work involved in the tasks.
Holland was assigned Level 3 on the composite index for interactive decision making, indicating that interactive decisions were reflective of good
standard pedagogy (58%; see Figure G54). For example, Holland added a review to the lesson in response to students’ difficulties, as noted in a
postobservation interview: “[Mr. Holland] noticed that students either got an incorrect answer or didn’t do some of the lesson questions because
their computation skills with decimals, particularly with multiplication and division, were weak. Therefore, he took time to review these operations
in detail when they arose in the lesson” (Holland, Postobservation interview 12/10/97). In this example, Holland added a review on calculations
that had been introduced previously in other lessons. By doing this, students were able to complete the lesson on their own. Holland also
emphasized understanding mathematical vocabulary, as noted in his journal: “Students were confused about the difference between volume and
surface area and using cm3 for volume and cm2 for surface area. I demonstrated the difference with boxes” (Holland, Journal entry 10/19/97). In
this example, Holland worked toward students’ understanding of volume and surface area by using physical models. On other occasions, Holland
made interactive decisions that were more reflective of teaching mathematics for understanding. For example, in the following incident, his
explanation promoted conceptual understanding: “I pointed out that perimeter is different than area. A student suggested the shape with the
longer/bigger perimeter had the most area. I used tiles on the overhead projector to demonstrate that this isn’t always the case” (Holland, Journal
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entry 9/15/97). In this situation, Holland used an explanation that provided a vivid example of the relationships between perimeter and area. In this
way, Holland opened opportunities for all students to examine and evaluate the student’s conjecture. The decision emphasized conceptual
understanding of these mathematical ideas.
Renlund was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
least aligned with teaching for understanding (88%; see Figure G55). For example, Renlund’s questioning or explanations focused on following
given procedures in a step-by-step fashion. The observer noted: “A student provided an incorrect answer that a = 4. One student answered ‘No’ in
response to [Ms. Renlund’s] question, ‘Do you agree with that?’ This led only to a restatement of the procedure for finding the value of a, but with
greater emphasis on 9 being the correct answer” (Renlund, Observation 12/9/97). In the postobservation interview that day, Renlund remarked that
whenever students expressed that they did not understand something in class, she went over the procedure again. In this example, correct answers
and particular procedures were valued to the extent that alternate strategies were ignored and no further explanation promoted students’ learning
mathematics with understanding. On other occasions, student responses were elicited, but Renlund explained the answers to questions posed to the
students. For example, the observer noted, “Three students volunteered to show their work for the warm-up activity. But [Ms. Renlund] verbalized
the explanations herself” (Renlund, Observation 11/12/97). In this example, Renlund thwarted opportunities for students to participate in class by
preferring to provide her own explanations for the answers. Because these decisions did not allow for students to articulate explanations, the
decisions did not promote students’ learning mathematics with understanding.
Rhaney was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
least aligned with teaching for understanding (71%; see Figure G56). For example, although student responses were elicited, Rhaney answered the
questions posed to the students. The observer noted: “A student had written on the board 4791 ÷ 7 = 6855 r 6 (written in division box form). [Mr.
Rhaney] recognized it was incorrect, but instead of assessing what was correct about the computation and finding out where errors had been made,
he erased the student’s work, had the student sit down, and explained the procedure himself” (Rhaney, Observation 2/2/98). In this example,
Rhaney answered the questions he had posed to their students. In doing so, he reduced the cognitive demand of the task, and the resulting
instruction did not promote students' learning mathematics with understanding. Rhaney also clarified the use of particular procedures, which is
illustrated in the following examples:
In dividing 16 by 3, [Mr. Rhaney] elaborated on a student’s question, “Do we put a bar on the 3 in the quotient?” (Rhaney,
Observation 1/20/98)
“A student asked about rounding quotients, and I used the board to explain it.” (Rhaney, Postobservation interview 1/20/98)
In both instances during the same class period, Rhaney made on-the-spot decisions to clarify particular procedures that were not discussed prior to
student seatwork. Instead, adjustments were made when students asked about the procedures.
In summary, the six Grade 6 teachers in District 2 varied from Level 1 to Level 4 (see Figure G30). Two MiC teachers were assigned Level 4,
indicating that their interactive decisions emphasized good standard pedagogy and teaching mathematics for understanding, and two MiC teachers
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were assigned Level 3, indicating that their interactive decisions provided greater attention to good standard pedagogy. The two remaining
teachers using conventional curricula were assigned Level 1, indicating that their interactive decisions were least aligned with teaching
mathematics for understanding.

MIC
Guggenheim-Broughton
Guggenheim-Dillard
Hirsch Metro-Davenport
Hirsch Metro-Holland
CONVENTIONAL
Newberry-Renlund
Newberry-Rhaney
0

1

2

3

4

5

Figure G30. Level of teachers’ interactive decisions, District 2, Grade 6.
Nature of Student Explanations
The index ratings about the nature of students’ explanations for Broughton ranged from Level 1 to Level 2 (see Table G90 in this appendix)
indicating that students’ explanations usually focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a
lesson by Broughton are described. The observer noted: “Explanations were algorithmic in nature. Most explanations were single word [or]
phrase responses to [Ms. Broughton’s] questions” (Broughton, Observation 2/18/98). In this situation, by Broughton asked students to explain the
procedures they used to solve the problems. Students were not expected to explain their reasoning.
The index ratings about the nature of students’ explanations for Dillard ranged from Level 1 to Level 3 (see Table G90). During four of the seven
observations, students’ explanations were rated at Level 3, indicating that students usually focused on mathematical processes. To illustrate a
rating at Level 3, students’ explanations that occurred during a lesson by Dillard are described. The observer noted: “Students wrote the problems
on the board and explained them. [Students] did this on the written assignment also” (Dillard, Observation 4/22/98). In this example, students
focused on explaining their reasoning and solution strategies.
The index ratings about the nature of students’ explanations for Davenport were all at Level 2, indicating that the students’ explanations focused
on procedures (see Table G90). To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by Davenport are described.
The observer noted: “[Ms. Davenport] often asked students to explain their answers. Sometimes, she assisted them in verbalizing their solutions.
[An example of a question asked is] ‘Do I have to work backwards?’ ” (Davenport, Observation 12/3/97). In this example, Davenport asked
students to explain the procedures they used to solve the problems.
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The index ratings about the nature of students’ explanations for Holland ranged from Level 1 to Level 2 (see Table G90) indicating that students’
explanations usually focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by Holland are
described. The observer noted: “[Mr. Holland] did ask for student explanations of problems done in the Beech Trees and Apple Crisp activities.
All student responses were procedural strategies” (Holland, Observation 12/10/97). In this example, students’ explanations were focused on
procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Renlund ranged from Level 1 to Level 2 (see Table G90) indicating that students’
explanations usually focused on procedures (Level 2). To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by
Renlund are described. The observer noted: “Students were called on to write (on the whiteboard) their procedures for getting answers to the test
problems” (Renlund, Observation 12/9/97). In this example, students were asked to focus on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Rhaney ranged from Level 1 to Level 2 (see Table G90) indicating that students’
explanations usually were focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by Rhaney
are described. The observer noted:
During the large group review, [Mr. Rhaney] did ask students to explain how they did some of their work. For example,
•
[Mr. Rhaney asked] “How do you explain rounding 5.33 to the nearest tenth?” A student drew a number line segment, marked 5 and
6, and placed 5.33 between the 5 and 6 but closer to the 5. After prodding questions from [Mr. Rhaney] the student re-drew the scale,
wrote 5.3 and 5.4, then placed 5.33 between 5.3 and 5.4, but closer to the 5.3.
•
[Mr. Rhaney asked] “How do we know we’ve divided correctly?” A student explained that the remainder must be less than the
divisor. (Rhaney, Obs 1/20/98)
In these examples, students’ explanations were focused on procedures, not mathematical reasoning.
In summary, the mean ratings for the six Grade 6 teachers in District 2 varied from 1.40 to 2.43. One MiC teacher had a mean rating greater than
2.00, one MiC teacher had a mean rating of 2.00, and one MiC teacher had a mean rating that approached 2.00, indicating that students’
explanations were focused on procedures (see Figure G31). Three teachers (one MiC) had mean ratings between 1.00 and 2.00, indicating that
sometimes students stated only answers and at other times their explanations focused on procedures.
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School-Teacher (No. of Observations)
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Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)
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Newberry-Renlund (5)
Newberry-Rhaney (5)
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Figure G31. Level of students' explanations, District 2, Grade 6

Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Broughton ranged from Level 1 to Level 3 (see Table
G91 in this appendix). To illustrate a rating at Level 1, the discussion of multiple strategies that occurred during a lesson by Broughton is
described. The observer noted: “During the pennies activity, [Ms. Broughton] directed students to draw two different squares and to use the two
different drawings in the book to see if they’d get the same number of pennies on the square. This made the activity a two-part activity, not a
problem with multiple solution strategies” (Broughton, Observation 11/19/97).
In this example, Broughton restructured the problem instead of eliciting multiple problem-solving strategies from students
The index ratings about the extent to which multiple strategies were discussed in class for Dillard ranged from Level 1 to Level 3 (see Table G91).
During two observations the discussion of multiple strategies was rated at Level 2, indicating that Dillard briefly elicited different problem-solving
strategies. During two observations he requested multiple strategies, but this was not a primary goal of instruction. To illustrate a rating at Level 3,
the discussion of multiple strategies that occurred during a lesson by Dillard is described. The observer noted:
During the Daily Dilemma activity, one student explained that he had used common denominators to determine which fraction
was larger. [Mr. Dillard] asked, “Anyone draw a diagram?” [A student] explained what she had drawn as [Mr. Dillard] drew it on
the board. Later, [Mr. Dillard], referring to the upcoming activities in the MiC unit, said, “I’ll be looking for creative ways to work
out problems.” (Dillard, Observation 11/19/97)
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In this example, Dillard asked students if alternate strategies were used in solving particular problems, but it was not a primary goal of instruction.
The index ratings about the extent to which multiple strategies were discussed in class for Davenport ranged from Level 1 to Level 4 (see Table
G91) indicating that students were asked if alternate strategies were used in solving particular problems, but this was not a primary goal of
instruction. To illustrate a rating at Level 3, the discussion of multiple strategies that occurred during a lesson by Davenport is described. The
observer noted: “[The discussion of multiple strategies] was particularly exhibited in the last “puzzle’ table with [Ms. Davenport] commenting, ‘I
want you to try and come up with different answers. Try to come up with at least three different ones in your groups’ ” (Davenport, Observation
12/3/97). In this example, students were asked to find alternative strategies for solving a particular problem.
The index ratings about the extent to which multiple strategies were discussed in class for Holland ranged from Level 1 to Level 3 (see Table
G91). Although during two of the three observations the discussion of multiple strategies was rated at Level 1, indicating that multiple strategies
were not elicited from students. To illustrate a rating at Level 1, the discussion of multiple strategies that occurred during a lesson by Holland is
described. The observer noted: “Multiple strategies were not observed. At one time a student said, ‘I didn’t do it that way’ [Mr. Holland]
responded, ‘There are other ways to do it,’ but he dropped the discussion” (Holland, Observation 12/10/97). In this example, Holland did not elicit
alternate strategies from the students.
The index ratings about the extent to which multiple strategies were discussed in class for Renlund ranged from Level 1 to Level 2 (see Table G91)
indicating that multiple strategies were not elicited from students. For example, on one occasion the observer noted, “No multiple strategies were
observed in the lesson” (Renlund, Observation 12/9/97).
The index ratings about the extent to which multiple strategies were discussed in class for Rhaney were all at Level 1 (see Table G91), indicating
that multiple strategies were not elicited from students. For example, during one class the observer noted, “Alternative strategies were not elicited
from students” (Rhaney, Observation 4/17/98).
In summary, the mean ratings for the six Grade 6 teachers in District 2 varied from 1.00 to 2.67. One MiC teacher had a mean rating greater than
2.00, indicating that on some occasions alternate strategies were elicited for solving particular problems, but this was not a primary goal of
instruction (see Figure G32). Two MiC teachers had mean ratings that approached 2.00, indicating different problem-solving strategies were rarely
elicited from students. Three (one MiC) teachers had mean ratings at or close to 1.00, indicating that multiple strategies were not elicited from
students.
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Teachers (No. of Observations)

MiC
Guggenheim-Broughton
Guggenheim-Dillard (7)
HirschMetro-Davenport
HirschMetro-Holland (3)
Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)
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Figure G32. Level of elicitation of multiple strategies, District 2, Grade 6.
Lesson Reflection or Summary
The six Grade 6 teachers in District 2 varied from Level 1 to Level 2 on the index for lesson reflection or summary (see Figure G33). One MiC
teacher (Davenport) was assigned a rating of Level 2, indicating that some opportunities were provided each week for students to reflect on the
mathematics in a lesson or in a series of lessons or for students to summarize what they had learned in a lesson. Three MiC teachers (Broughton,
Dillard, and Holland) and two teachers using conventional curricula (Renlund and Rhaney) were assigned ratings of Level 1, indicating that few
opportunities, if any, were provided for reflection on or summary of lesson content.
MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

Conventional
Newberry-Renlund
Newberry-Rhaney
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Figure G33. Level of lesson reflection or summary, District 2, Grade 6.
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Summary: Mathematical Interaction
The six Grade 6 teachers in District 2 varied in each of the six subcategories of Instruction that characterized mathematical interaction during
instruction (see Figure G34). For one MiC teacher, mathematical interaction during lessons was more aligned with teaching for understanding in
some subcategories than for other subcategories. Generally, mathematical interaction during lessons in which MiC was used was not well aligned
with teaching for understanding. For teachers using conventional curricula, mathematical interaction during lessons was least aligned with
teaching for understanding.
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Figure G34. Mathematical interaction during instruction, District 1, Grade 6.
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Lesson Presentation and Development
This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support

Nature of Mathematical Inquiry
This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge

Teachers' Interactive Decisions
This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding

Nature of Students' Explanations During Instruction
This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction

Lesson Reflection or Summary
This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities

Figure 34 (continued).
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Classroom Assessment
Three subcategories of instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content
of feedback.
Broughton valued student communication but did not promote substantive conversation of the mathematic content. Broughton elicited
explanations from students, but she did not use the explanations to assess student understanding. Rather, Broughton used student explanations to
generate classroom discussion. When asked what counted as an acceptable answer, Broughton replied:
I'm very lenient with the kids when it comes to MiC. I'm very, very lenient because I know it's new to them. It's new to me. I see
the effort—that they're trying. If one word is a main clue word in what they're trying to express, then I recognize that by giving
them the credit, giving them the point. Sometimes . . . I'm just not hard on them . . . . In the beginning, they just didn't want to talk.
I was so proud of them when they answered the questions. (Broughton, Interview 3/24/98)
Broughton’s feedback orientation was largely teacher directed and focused on students’ procedural knowledge. For example, Broughton remarked,
"that she had to do more explanations, show visual drawings, show the written algorithms for finding equivalent fractions, and do more
individualized instruction" (Broughton, Postobservation interview 2/21/98). Throughout her journal entries, Broughton indicated that her preferred
approach was to “fill in the gaps” in student knowledge through re-explaining procedures in small-group or whole-class settings (Broughton,
Journal entries 9/12/97, 12/5/97, 2/3/98). She did not work toward connecting students' procedural competence and their conceptual
understanding.
Table G31
Subcategories of Classroom Assessment: Broughton, Guggenheim Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
3
2
3

Description of Rating
Undeveloped process orientation
Teacher-directed feedback
Low-level, closed feedback

Dillard sought evidence of student learning through their explanations and through procedural competence. Class discussions, however, frequently
did not get at the heart of the mathematics: “I try to get them to talk as much as possible. I try to make it where they explain their answer to other
kids. I feel that if they can explain it to someone else, they have a higher understanding of it” (Dillard, Interview 3/23/98). Although these
discussions allowed students to explain their procedures, they were not orchestrated to promote making sense of the mathematics. Dillard’s
feedback was directed to procedures and rarely addressed the meaning of procedures.
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Table G32
Subcategories of Classroom Assessment: Dillard, Guggenheim Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
3
3
3

Description of Rating
Undeveloped process orientation
Emerging shared responsibility
Low-level, closed feedback

Davenport sought evidence of student learning through their explanations and through procedural competence. On occasions, class discussions
addressed student misconceptions, such as the confusion of mean and arithmetic averages (Davenport, Journal entry 1/98). Generally, feedback
was directed toward procedural competence. For example, “I emphasized the importance of using alternate strategies to solve the problems. Some
students had difficulty adding fractions, so I stopped their independent work and gave a brief re-teaching lesson on that” (Davenport, Journal entry
1/98).
Table G33
Subcategories of Classroom Assessment: Davenport, Hirsch Metro Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
3
3
5

Description of Rating
Undeveloped process orientation
Emerging shared responsibility
Concept-directed feedback

Holland sought evidence of procedural competence, which he frequently noted in journal entries. For example, “Some students did not count the
decimal point when multiplying” (Holland, Journal entry 10/16/97) and “I gave them a decimal worksheet from a regular math book as review.
They are weak in placing values and using decimals. I can formally assess this with the other worksheet from last week” (Holland, Journal entry
11/18/97). Feedback was teacher-directed and consisted of providing “more of the same thing,” rather than an emphasis on understanding the
underlying concepts.
Table G34
Subcategories of Classroom Assessment: Holland, Hirsch Metro Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback
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Renlund sought evidence of procedural competence, largely in the form of checking whether answers were correct or incorrect. Feedback was
teacher-directed and consisted of providing “more of the same thing,” rather than an emphasis on understanding the underlying concepts.
Table G35
Subcategories of Classroom Assessment: Renlund, Newberry Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

Rhaney sought evidence of procedural competence, largely in the form of checking whether answers were correct or incorrect. This was
accomplished during class discussion, which he characterized as “question and answer” and when students write their procedures for particular
exercises on the board (Rhaney, Interview 4/17/98). Feedback was teacher-directed and consisted of providing “more of the same thing,” rather
than an emphasis on understanding the underlying concepts.
Table G36
Subcategories of Classroom Assessment: Rhaney, Newberry Middle School, District 2, Grade 6
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback
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In summary, the sixth-grade teachers varied in all three subcategories of classroom assessment (see Figure G35). Three MiC teachers sought
evidence of student learning through student explanations as well as procedures. Three teachers (one MiC) focused primarily on procedural
competence. Feedback for two teachers was provided by the teachers and students. Feedback for the remaining teachers (one MiC) was primarily
teacher-directed. One MiC teacher directed feedback toward understanding concepts. The remaining teachers (three MiC) provided low-level
closed feedback that rarely addressed the meaning behind procedures or understanding of concepts.
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Evidence Sought
This scale measures the evidence teacher regards as
indicative of student achievement and understanding.

Guggenheim-Broughton

1. Limited evidence.
2. Procedural competence.
Guggenheim-Dillard

3. Undeveloped process orientation.
4. Conservative process orientation.
5. Principled process orientation.

HirschMetro-Davenport

Feedback Coherence and Purpose
This scale measures the method and goal orientation of
HirschMetro-Holland

feedback that the teacher makes available to students.
1. No feedback.
2. Teacher-directed feedback.
3. Emerging shared responsibility.
4. Purposeful shared responsibility.
5. Toward student self-assessment.

CONVENTIONAL

Content of Feedback
This scale measures the degree of substantive feedback provided
Newberry-Renlund

to students, from teachers, students, and available resources.
1. Feedback withheld and/or misleading.
2. Answer-only feedback.

Newberry-Rhaney

3. Low-level, closed feedback.
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4. Mixed, superficial feedback.
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Figure G35. Classroom assessment, District 2, Grade 6.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working
relationships among students, and level of student engagement.

Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Broughton ranged from Level 1 to Level 3 (see Table G92 in this
appendix). Ratings at Levels 1, 2, and 3 were each observed twice, indicating that student–student conversation was sometimes nonexistent or
limited and sometimes frequent but not substantive in nature. To illustrate a rating at Level 3, student–student conversations that occurred during a
lesson by Broughton are described. The observer noted: “Students, when in groups, were interested in what the others in the group were doing.
They shared answers and the format of how answers were to be written. ‘Real’ discussion was not observed” (Broughton, Observation 12/17/9). In
this example, student–student conversation was characterized by students asking each other for answers or clarification on procedures, but it did
not approach substantive discussion of mathematical ideas.
The index ratings about the nature of student–student conversation for Dillard ranged from Level 1 to Level 3 (see Table G92). Student–student
conversation occurred on a limited basis and usually consisted of sharing answers. To illustrate a rating at Level 2, student–student conversations
that occurred during a lesson by Dillard are described. The observer noted: “In some isolated cases, students were getting help from other
students” (Dillard, Observation 12/17/97). In this example, student–student conversation was limited and consisted of sharing answers.
The index ratings about the nature of student–student conversation for Davenport ranged from Level 1 to Level 4 (see Table G92). Ratings at
Level 1, Level 3, and Level 4 were each observed one time indicating that student–student conversation was sometimes nonexistent and
sometimes substantive. To illustrate a rating at Level 3, student–student conversations that occurred during a lesson by Davenport are described.
The observer noted: “Today, students merely exchanged or shared answers. When prodded, they did share solution strategies” (Davenport,
Observation 12/2/97). In this example, student–student conversation occurred on a limited basis and consisted of sharing answers.
The index ratings about the nature of student–student conversation for Holland ranged from Level 1 to Level 3 (see Table G92). A rating of Level
1 was recorded twice, and Level 3 was recorded once, indicating that student–student conversation did not always exist and when it did occur it
was not substantive in nature. To illustrate a rating at Level 3, student–student conversations that occurred during a lesson by Holland are
described. The observer noted: “When students were working on the vector/arrow tables, they did discuss completion of the tables/charts with
students seated around them” (Holland, Observation 12/10/97). In this example, students asked each other for answers or clarification on
procedures. Their conversations did not approach substantive discussion of mathematical ideas.
The index ratings about the nature of student–student conversation for Renlund ranged from Level 1 to Level 2 (see Table G92). Student–student
conversation occurred on a limited basis and usually consisted of sharing answers. To illustrate a rating at Level 2, student–student conversations
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that occurred during a lesson by Renlund are described. The observer noted: “Students didn’t discuss strategies, but were talking about and
looking at each other’s work” (Renlund, Observation 4/17/98). In this example, student–student conversation was limited to sharing answers.
The index ratings about the nature of student–student conversation for Rhaney were all at Level 1 (see Table G92), indicating conversation among
students did not exist or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred during a lesson by
Rhaney are described. The observer noted: “Students did not have interactive conversation with each other about the lesson”(Rhaney, Observation
3/16/98). In this example, students did not discuss mathematics with their peers.
In summary, the mean ratings for the six Grade 6 teachers in District 2 varied from 1.00 to 2.67. One MiC teacher had a mean rating approaching
3.00, indicating that student–student conversation was not substantive, and one MiC teacher had a mean rating at 2.00, indicating that student
exchanges were limited (see Figure G36). Two MiC teachers had mean ratings between 1.50 and 2.00, and one teacher using a conventional
curriculum had a mean rating close to 1.50, indicating that at times conversation was not encouraged and was limited during other class periods.
The mean rating for one teacher using a conventional curriculum was 1.00, indicating that conversation among students was not encouraged.

School-Teacher (No. of Observations)

MIC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

CONVENTIONAL
Newberry-Renlund (5)
Newberry-Rhaney (5)

0

1

2

3

4

Figure G36. Level of student–student conversation, District 2, Grade 6

Collaborative Working Relationships
The index ratings about the nature of students’ collaboration during instructions for Broughton ranged from Level 1 to Level 3. (see Table G93 in
this appendix). On one occasion the observer noted, “Most students, although seated in groups, worked individually” (Broughton, Observation
3/23/98).
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The index ratings about the nature of students’ collaboration during instruction for Dillard ranged from Level 1 to Level 3 (see Table G93),
indicating that few students shared ideas or discussed how a problem should be solved. To illustrate a rating for students’ collaboration at Level 2,
student collaboration that occurred during a lesson by Dillard is described. The observer noted: “Students did not exchange discussions during the
large group lesson. During seatwork, most students did not share ideas. Also, students didn’t share responsibility for others in their group”
(Dillard, Observation 2/18/98). In this example, although students physically sat together, there was little peer assistance or exchange of ideas.
The index ratings about the nature of students’ collaboration during instruction for Davenport were all at Level 2 (see Table G93). Student
collaboration that occurred during a lesson by Davenport is described. The observer noted: “Students in small groups did not always check on
other members of the group to see if they were keeping pace. This varied from group to group”(Davenport, Observation 12/3/97). In this example,
some of the students in a group worked on different problems at different paces. Few students shared ideas or discussed how a problem should be
solved.
The index ratings about the nature of students’ collaboration during instruction for Holland ranged from Level 1 to Level 3 (see Table G93).
Students’ collaboration was rated at Level 1 and on the other observation it was rated at Level 3, indicating that the extent students collaborated
during instruction varied. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by
Holland is described. The observer noted: “When students worked on the tables, they did discuss completion of the tables with students seated
around them. Students were not seated in groups. It was up to them to work together during the last part of the class period. When they did work
together, it appeared to be in give-and-take situations”(Holland, Observation 12/10/97). In this example, some students exchanged ideas or
provided assistance to their classmates.
The index ratings about the nature of students’ collaboration during instruction for Renlund were at Level 2 (see Table G93). However, on three of
the five observations no rating for student collaboration was given because the main purpose of the lesson was to give students individual practice
or independent work. To illustrate a rating for students’ collaboration at Level 2, student collaboration that occurred during a lesson by Renlund is
described. The observer noted: “Small groups were not formed except on an individual and informal basis. During the seatwork activity, several
students worked together and helped each other” (Renlund, Observation 3/16/98). In this example, few students were shared ideas, discussed how
a problem should be solved, or gave assistance to their peers.
Students’ collaboration in the classroom for Rhaney could not be rated because the main purpose of each lesson was to give students individual
practice or independent work (see Table G93). On one occasion, the observer noted, “Students did not work together. They were quiet throughout
the period” (Rhaney, Observation 11/12/97).
In summary, the mean ratings for the six Grade 6 teachers in District 2 varied from 1.00 to 2.00. Four teachers (three MiC) had mean ratings at or
approaching 2.00, indicating that few students shared ideas or discussed how a problem should be solved (see Figure G37). One MiC teacher had a
mean rating of 1.00, indicating that none of the students were working collaboratively. The remaining teacher using a conventional curriculum
could not be rated because the main purpose of each lesson was to give students individual practice or independent work.
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Teacher (No. of Observations)

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)
0

1

2

3

4

Figure G37. Level of student collaborative working relationships, District 2, Grade 6

Student Engagement during Instruction
The index ratings about the extent to which students were engaged in the lesson for Broughton ranged from Level 2 to Level 4 (see Table G94 in
this appendix). To illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Broughton is
described. The observer noted, “Some of the [students’] sporadic involvement was apparently due to their not understanding what they were to do”
(Broughton, Observation 12/17/97). In this example, most students were engaged in class activities some of the time but, this engagement was
inconsistent.
The index ratings about the extent to which students engaged in the lesson for Dillard ranged from Level 2 to Level 4 (see Table G94). To
illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Dillard is described. The observer
noted, “Overall, students were not consistent in their pursuits” (Dillard, Observation 12/17/97). In this example, most students were engaged in
class activities some of the time, but this engagement was inconsistent.
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The index ratings about the extent to which students engaged in the lesson for Davenport were all at Level 4 (see Table G94), indicating that
student engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during a
lesson by Davenport is described. The observer noted, “Most students were on task most of the time” (Davenport, Observation 12/3/97). In this
example, most students were pursuing the substance of the lesson most of the time.
The index ratings about the extent to which students engaged in the lesson for Holland ranged from Level 2 to Level 4 (see Table G94). To
illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Holland is described. The
observer noted: “Student engagement in their work was serious when they understood what was expected of them. They did take a little time to
settle down and start working when they were given the worksheets and practice mid-term” (Holland, Observation 1/15/98). In this example, most
students were engaged in class activities some of the time, but this engagement was inconsistent.
The index ratings about the extent to which students engaged in the lesson for Renlund ranged from Level 2 to Level 4 (see Table G94). On three
of the five observations, student engagement was rated at Level 4, indicating that student engagement was widespread. To illustrate a rating for
student engagement at Level 4, students’ on-task behavior that occurred during a lesson by Renlund is described. The observer noted, “Students
were attentive and active throughout the class period” (Renlund, Observation 11/12/97). In this example, most students were on task pursuing the
substance of the lesson.
The index ratings about the extent to which students engaged in the lesson for Rhaney ranged from Level 2 to Level 3 (see Table G94), indicating
that student engagement was sporadic or episodic. To illustrate a rating for student engagement at Level 3, students’ on-task behavior that occurred
during a lesson by Rhaney is described. The observer noted: “While walking around the room among student desks, it was observed that most
students were engaged in the assigned review some of the time. The amount of work accomplished varied from student to student” (Rhaney,
Observation 1/20/98). In this example, most students were engaged in class activities some of the time, but this engagement was inconsistent.
In summary, the mean ratings for the six Grade 6 teachers in District 2 varied from 2.60 to 4.00. One MiC teacher had a mean rating of 4.00,
indicating that student engagement was widespread with most students on task pursuing the substance of the lesson most of the time (see Figure
G38). Four teachers (three MiC) had mean ratings at or slightly above 3.00, indicating that student engagement was sporadic or episodic with
students engaged in class activities some of the time. The remaining teacher using a conventional curriculum had a mean rating that approached
3.00, indicating that on some occasions student engagement was passive, but on other occasions student engagement was sporadic or episodic with
students engaged in class activities some of the time.
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Teachers (No. of Observations)

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)
Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)
0

1

2

3

4

Figure G38. Level of student engagement, District 2, Grade 6
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Summary: Student Pursuits
In summary, the six Grade 6 teachers in District 2 varied in each of the three subcategories that characterized students' pursuits during instruction
(see Figure G39). Generally, student–student conversation and student collaboration were very limited. For all teachers, students' engagement in
lesson activities tended to be sporadic or episodic with most students engaged in class activities some of the time.

MIC
Nature of Student–Student Conversation

GuggenheimBroughton

This index measures the extent to which student exchanges with
peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged

Guggenheim-Dillard

2. Limited conversation
3. Conversation not substantive in nature

HirschMetroDavenport

4. Substantive conversation
Students' Collaborative Working Relationships
This scale measures the extent to which interactions among

HirschMetroHolland

students reflected collaborative working relationships:
NA. Independent work
1. No collaboration among students
2. Limited exchange of ideas
3. Uneven participation

CONVENT IONAL

4. Substantive collaboration
Student Engagement during Instruction
This index measures the extent to which students remained

Newberry-Renlund

on task during the lesson:
1. Disruptive disengagement

Newberry-Rhaney

2. Passive disengagement
3. Sporadic or episodic engagement

0
Student - Student Conversation

1

2
3
Student Working Relationships

4

4. Widespread engagement

Overall Student Engagement

Figure G39. Students' pursuits, Grade 6, District 2.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents
Instruction in the simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and
indicates the level on the composite index Instruction for each teacher.
School-Teacher

Lesson Planning
Mathematical Interaction
FIPD
SAPD LPD
NI
ID
SE
MS LCS

Classroom Assessment
ES
FCP
FC

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

— MiC —
Guggenheim-Broughton

2.5

2.5

3

2

3

3.05

1.88

1.67

3

2

3

2.50

1.25

3.75

35.10

2

Guggenheim-Dillard

3.75

3.75

3

3

4

4.05

2.68

1.67

3

3

3

2.14

2.29

3.93

43.26

4

HirschMetro-Davenport

3.75

2.5

5

4

4

3.33

3.34

3.33

3

3

5

3.34

2.50

5.00

51.09

5

HirschMetro-Holland

2.5

2.5

2

3

3

2.78

2.09

1.67

2

2

3

2.09

2.50

3.75

34.88

3

— Conventional —
Newberry-Renlund

2.5

1.25

3

1

1

2.33

1.50

1.67

2

2

3

1.76

2.50

4.00

29.51

2

Newberry-Rhaney

1.25

1.25

2

1

1

2.67

1.25

1.67

2

2

3

1.25

1.25

3.25

24.84

1

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction

District 3
In District 3, five teachers participated in the study. All teachers used MiC. One teacher, Vetter, taught special education students.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Schleuter thought planning to teach a MiC unit took longer than planning to teach a unit from a conventional textbook. However, she felt that
having taught MiC the previous year made planning somewhat easier this year. Schlueter planned to teach a MiC unit by reading through the
materials, anticipating student difficulties, determining prerequisite knowledge, and getting a general overview of the content. She read through
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the section summaries and then worked through each problem. She supplemented MiC with review of prerequisite skills. Schleuter considered
both low- and high-ability students when planning the pace for instruction. Because the state curriculum guidelines had been fluctuating, Schleuter
found it difficult to consider these guidelines as she planned. She characterized the situation: “We just think we have it [state standards]. . . and
then they change it again. But MiC seems to fall into it anyhow real comfortably, so we don’t seem to have a problem. It’s just what the state
wants” (Schleuter, Interview 5/5/98). Schleuter often planned with a team of mathematics teachers at Calhoun North Middle School.
Table G37
Subcategories of Unit Planning: Schlueter, Calhoun North Middle School, District 3, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated

Solomon found that planning to teach MiC units was more time-intensive than planning to teach with a conventional textbook because it was “. . .
a way of math that I was not taught. . . you never know what to expect with MiC. I do now. I kind of see the pattern. But it was long, long hours of
planning. It took a lot of time” (Solomon, Int 6/30/98). When Solomon planned to teach a MiC unit, she previewed the unit a week in advance,
made copies of student materials, and organized the manipulatives and supplies. At the beginning of each unit Solomon questioned the students to
assess their understanding of key concepts and vocabulary needed to be successful with the new unit. She found it difficult to anticipate unit
pacing because the material was so new to her. Solomon met with other MiC teachers at Calhoun North casually at lunch to share ideas for
implementing MiC, especially the pitfalls each had encountered. Solomon implicitly considered district and state standards. She felt that because
her school had adopted MiC, the curriculum must have met the state and district mathematics guidelines (Solomon, Interview 6/30/98).
Table G38
Subcategories of Unit Planning: Solomon, Calhoun North Middle School, District 3, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
3
1B

Description of Rating
Informal or formal assessment of students' understanding
Consideration of content and student interests
Does not plan for pacing because the curriculum is unfamiliar

Before teaching MiC, Tierney did not use a conventional textbook. Previous unit planning involved incorporating activities and problems from
different resources including teacher-made materials. Tierney considered a number of issues when he planned to teach a MiC unit. He analyzed
each unit for the prerequisite skills, knowledge, and experiences students needed and reviewed the expected outcomes and assessments to see if
they were measuring the objectives he valued. He also previewed the problems and determined which ones were suitable for small groups or
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individuals to solve. Tierney assessed the reading level of the unit to determine whether reading comprehension might be problematic for his
students. He planned remedial activities for any areas in which students were deficient. Although Tierney noted the suggested unit pacing, he did
not predetermine the pace for the unit. He found that by including assessment and discussion about mathematical processes as part of his
instruction a unit took approximately twice as long as suggested in the teacher’s guide. Supplementary activities and students’ performance
dictated the pace of instruction. Because the district curricular guidelines were being rewritten and the state guidelines were in flux, they did not
play a critical role in unit planning. Tierney was not a supporter of a mathematics program that relied solely on MiC. He felt that MiC was only
one part of a triad that also contained building connections between concepts and procedures and using and practicing mathematics in real life
(Tierney, Interview 3/20/98).
Table G39
Subcategories of Unit Planning: Tierney, Calhoun North Middle School, District 3, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated

Vetter found that planning to teach a MiC unit took a lot more time than planning to teach a unit from a conventional textbook. When Vetter
planned to teach a MiC unit she carefully previewed the materials and thought about ways to best present them to students with special needs. She
determined the prior knowledge students needed to be successful with the unit and incorporated time for assessing and teaching those skills. Vetter
considered the suggested guideline for pacing instruction but made decisions about pacing as she taught the unit based on the students’
understanding of the material. She did not consider the district guidelines or the state standards when planning a unit (Vetter, Interview 5/7/98).
Table G40

Subcategories of Unit Planning: Vetter, Calhoun North Middle School, District 3, Grade 6
Subcategory

Rating

Students’ Prior Knowledge

3

Unit Sequence
Pace of Instruction

3
2

Description of Rating
Informal or formal assessment of students'
understanding
Consideration of content and student interests
Adjustment anticipated

Data were unavailable for Bragg who also taught sixth grade at Calhoun North Middle School.
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Summary: Unit Planning
The sixth-grade teachers in District 3 varied in two of the three subcategories of unit planning (see Figure G41). The teachers varied in their
attention to students' prior knowledge when planning to teach a unit. Two teachers assessed students' understanding of skills or concepts needed in
a particular unit, and two teachers based unit planning on their perceptions of students' prior knowledge in mathematics without informal or formal
assessment. Teachers also varied in planning the pace of instruction. Three teachers used pacing suggestions in teacher support materials, but
adjusted the pace as instruction developed or as a result of collaboration with other teachers. One teacher did not plan unit pacing prior to
instruction because the curriculum was unfamiliar to her. All teachers sequenced units in order to form linkages across units of the same content
strand and to include a variety of mathematical content.
UNIT PLANNING CODES*

MiC

Student's Prior Knowledge
Unit Sequence

School-Teacher

Calhoun
North-Bragg

Pace of Instruction

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.
Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.

Calhoun
NorthSchlueter
Calhoun
NorthSolomon

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

B

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Calhoun
NorthTierney

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

Calhoun
North-Vetter
0

1

2

3

4

* For

detailed description of Unit Planning Codes, see Table G95 in this appendix.

Figure G41. Unit planning, District 3, Grade 6.
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Lesson Planning
Four subcategories of instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
When Schlueter planned to teach a MiC lesson, she considerably lengthened the pacing suggested in the teacher’s guide. She found that students
often took a long time to finish a MiC lesson because they had to physically move to another classroom and change perspective from one context
to another as they completed lesson problems. Schlueter planned for small-group instruction when the problems in the lesson had more than one
solution. She believed that cooperative groups gave students an opportunity to discuss different answers to a problem and work together to solve a
problem that they might not have been able to answer on their own. Schlueter also planned many supplementary activities such as games and
projects (Schleuter, Interview 5/5/98).
Table G41
Subcategories of Lesson Planning: Schlueter, Calhoun North Middle School, District 3, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
1
2A

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

When planning to teach individual MiC lessons, Solomon considered schedule changes, vacation schedules, and the amount of teaching time
available that week. She adjusted her lesson plans to accommodate for unforeseen events as they occurred: “I gauge [lesson planning] on the time
of year, the time that I have to teach that week, and the general mental attitude of the kids” (Solomon, Int 6/30/98). Solomon planned for students
to work in small groups on a daily basis. She believed that working in small groups facilitated student learning by providing opportunities for
students to help each other, contribute to the class, share ideas, and value diversity. Solomon began the year by making cooperative learning
groups based on multiple intelligences. These groups were stable for about two months, after which she made random groupings, sometimes with
student input (Solomon, Interview 6/30/98).
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Table G42
Subcategories of Lesson Planning: Solomon, Calhoun North Middle School, District 3, Grade 6
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Whole-class discussion and small-group or pair work anticipated

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Tierney planned to teach an individual MiC lesson in much the same way as he planned to teach a MiC unit. He previewed the text to determine
ideas that needed to be expanded and supplemented and ideas that were redundant. He also assessed the reading level of the materials. Tierney
worked through the problems in the MiC lesson to identify possible pitfalls for students. He often had difficulty understanding the questions and
the direction of the lesson. He thought many of his students experienced the same frustrations. In the past, small-group work had been a common
element in Tierney’s instruction. He felt that by grouping heterogeneously, students with higher-level skills could model how to think about
problems for the students with lower-level skills. With MiC, however, Tierney was beginning to plan less for small-group work and more for
individual work because he believed that students were losing the ability to perform on their own. He generally planned to have students do their
work individually and then come together to share, critique, and debrief in a small group or as a whole class. More individual practice followed if
he saw a need for it. (Tierney, Interview 3/20/98)
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Table G43
Subcategories of Lesson Planning: Tierney, Calhoun North Middle School, District 3, Grade 6
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

3

Students' participation and collaboration planned for during instruction

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan.

Vetter planned to teach an individual MiC lesson in much the same way as she planned to teach a unit. Students’ performance during the lesson
and on the previous day’s lesson influenced the pace of the lesson. Factors that influenced her decisions included students’ understanding,
importance of the concept, and whether the concept was reintroduced in a later lesson. Vetter planned for whole-class instruction and work in
pairs. She saw social and mathematical advantages in pair work. Student pairs were flexible. Usually Vetter assigned students who would
complement one another together. For example, a student who could articulate him/herself well was placed with one who was less able to express
him/herself. Occasionally, students moved from one group to another depending on their social skills. Vetter often changed instruction from
working in pairs to working as a large group (Vetter, Interview 5/7/98).
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Table G44
Subcategories of Lesson Planning: Vetter, Calhoun North Middle School, District 3, Grade 6
Subcategory

Rating

Description of Rating

Students’ Performance in Previous Lesson

2

Changes in the next day's plans because of students' performance

Purpose of the Lesson

3

Planning beyond familiarity with content, presentation, and context

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

2

Whole-class discussion and small-group or pair work anticipated

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

2

Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Data were unavailable for Bragg who also taught sixth grade at Calhoun North Middle School.

Summary: Lesson Planning
The sixth-grade teachers in District 3 varied in all four subcategories of lesson planning (see Figure G42). Three teachers considered students'
performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or adding a review. One
teacher planned lessons in the same manner daily without considering students' previous performance. Two teachers made decisions that focused
on students' understanding of mathematics such as a more in-depth exploration of the content or the introduction of another approach to encourage
understanding. Teachers also varied in the ways they thought about the purpose of the lesson when planning to teach. One teacher selected lesson
content to reflect a continuity of mathematical ideas, integrating lesson materials from various resources, whereas another teacher planned lessons
to become familiar with the mathematics, the presentation, and the lesson context.
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LESSON PLANNING CODES

Students' Performance in
Previous Lesson

MiC
Calhoun
North-Bragg

School-Teacher

Purpose of Lesson

Calhoun
NorthSchlueter

A

Calhoun
NorthSolomon

Forms of Instruction that
Promote Classroom
Discourse for Purpose of
Lesson

B

Calhoun
NorthTierney

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on Context of
Lesson

Calhoun
North-Vetter

0

1

2

3

* No interview, therefore no data on this class.

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from
various resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the
mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which
the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

4
*For detailed description of Lesson Planning Codes, see Table G96 in this appendix.

Figure G42. Lesson planning, Grade 6, District 3.
Sixth-grade teachers in District 3 also varied in the choice of instructional formats planned to encourage classroom discourse with respect to the
purpose of the lesson. One teacher encouraged students' participation and collaboration through the use of various forms of instruction, but
substantive conversation in class was not a primary consideration. Three teachers included the use of whole-class discussion and small-group or
pair work, but the focus was on completing tasks rather than on developing substantive conversation.
Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving and reflection on the
content of the lesson. One teacher planned discussions and problem investigation as important elements in the lesson. Three teachers included such
activities in lesson planning, but the significance of these student activities in learning mathematics for understanding was not considered.
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District 4
In District 4, two teachers participated in the study. Both teachers used MiC.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Although Downer sometimes consulted with the other sixth-grade mathematics teacher at Kelvyn Park Middle School, she generally planned to
teach each MiC unit alone. The school curriculum guidelines determined the units to be taught, but Downer determined the best ways to present
the material to her students. Students' prior knowledge, the schedule for disrictwide testing, and her knowledge of student learning in mathematics
influenced her decisions about mathematics content, the sequence of units, and pacing for each unit. As Downer planned, she reviewed all lesson
materials and worked through each problem in order to become familiar with expectations for the students. Downer found that planning to teach
MiC units was more complex than planning to teach from conventional mathematics textbooks because she actually needed to work through all of
the problems in order to clearly understand the goals and expectations of the MiC units (Downer, Interview 6/30/98).
Table G45
Subcategories of Unit Planning: Downer, Kelvyn Park Middle School, District 4, Grade 6
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2
2
3

Description of Rating
Consideration of student abilities
Consideration of external factors
Consideration of the needs of current students

Vega planned the sequence of MiC units with other teachers and the school mathematics supervisor. Students’ prior knowledge was considered,
both in terms of the concepts and skills needed to be reviewed for district tests and in terms of the concepts and skills needed to be successful with
MiC. In general, unit pacing was longer than suggested in teacher support materials, planning an average of six to eight weeks to complete a unit,
instead of the recommended three to four weeks, depending on the number of hands-on activities in the unit and the amount of discussion
anticipated. Vega found planning to teach a MiC unit took considerably more time than planning to teaching a chapter from a conventional
textbook because she needed to study each unit to understand unit goals and to become familiar with each activity, gather the needed
manipulatives, and copy the activity sheets (Vega, Interview 6/29/98).
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Table G46
Subcategories of Unit Planning: Vega, Kelvyn Park Middle School, District 4, Grade 6
Subcategory

Rating

Students’ Prior Knowledge
Unit Sequence

2
2

Description of Rating
Consideration of student abilities
Consideration of external factors

Summary: Unit Planning
In summary, the sixth-grade teachers in District 4 varied in one of the three subcategories of unit planning (see Figure G43). One teacher
(Downer) considered the learning styles and reasoning skills of her students in determining the pace of instruction whereas the other teacher used
the pacing suggestions in the teacher’s guides, but adjusted the pace as instruction developed. Both teachers based unit planning on their
perceptions of students' prior knowledge in mathematics without informal or formal assessment and considered external factors such as the content
and timing of district and state standardized testing when sequencing instructional units.
UNIT PLANNING CODES*

Students' Prior Knowledge

MiC

Pace of Instruction

School-Teacher

Unit Sequence

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.

Kelvyn ParkDowner

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Kelvyn ParkVega

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

0

1

2

3

4

* For

detailed description of Unit Planning Codes, see Table G97 in this appendix.

Figure G43. Unit planning, District 4, Grade 6.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
Downer often began a new lesson with a brief review of the concepts or skills presented in the previous lesson in order to help the students see
how the new lesson connected with previous ones. Downer planned for small-group work because she found that students became more engaged
in the lesson, regardless of their mathematics abilities: They tried to solve the problems, discussed their solution strategies, and questioned their
peers. At the beginning of the school year, Downer randomly assigned students to groups of six. As she began to know her students, their
mathematics abilities and their personalities, Downer regrouped the students based on their ability to get along with other, their level of selfdiscipline, and their academic abilities. She usually seated a student who was struggling near an average student, and an average student near an
above average student. The six students in each group decided the job each member would perform (e.g., leader, recorder, facilitator, presenter)
and rotated job assignments about once a month. Lessons included small-group work, group presentations focused on their thinking about the
problems, and discussion of presentations. Downer often gave problems similar to the ones students had solved during small-group work for
individual assignments as one method of assessing the understanding of individual students (Downer, Interview 6/30/98).
Table G47
Subcategories of Lesson Planning: Downer, Kelvyn Park Middle School, District 4, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote Classroom
Discourse for the Purpose of the Lesson

3

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' participation and collaboration planned for during instruction

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

When planning to teach individual lessons, Vega considered student mathematics and reading levels, facility with vocabulary, and need for direct
instruction. She reviewed the goals of the unit, thought about each lesson in relation to unit goals, and worked through each problem to become
familiar with all aspects of the lesson. She determined the pace of instruction by the general mathematics ability of the students in the class. Vega
found that student learning increased when students worked together and talked about their solutions to problems in small groups. She grouped
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students heterogeneously by ability, enabling students who had difficulty understanding a concept or needed to clarify their thinking to ask other
students. Vega also planned for whole-class discussion and individual work. Vega thought that more student thinking was facilitated when
teaching MiC than when teaching from a conventional textbook because MiC lessons included problem-solving activities that required students to
investigate, question, and discuss. Vega also found teaching MiC required more preparation time because teachers needed time to set up for
activities and make accommodations for reading, and more class time because students needed time to solve problems and discuss their strategies.
Vega found that students had more difficulty with MiC homework than with homework from a conventional textbook. Students often needed more
guidance because they did not understand the directions. Furthermore, because MiC activities were new and different for parents, they did not
understand how to help their children with homework (Vega, Interview 6/29/98).
Table G48
Subcategories of Lesson Planning: Vega, Kelvyn Park Middle School, District 4, Grade 6
Subcategories
Students’ Performance in Previous Lesson
Purpose of the Lesson

Rating
2
2B

Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson

3

Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' participation and collaboration planned for during instruction

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

Summary: Lesson Planning
The sixth-grade teachers in District 4 did not vary in the four subcategories of lesson planning (see Figure G44). The teachers (a) considered
students' performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or adding a review;
(b) planned lessons to become familiar with the mathematics, the presentation of the mathematics, and the lesson context; (c) encouraged students'
participation and collaboration through the use of various forms of instruction, although substantive conversation in class was not a primary
consideration; and (d) planned discussions and problem investigation as important elements in the lesson.
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LESSON PLANNING CODES

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels

Students' Performance in
Previous Lesson

School-Teacher

MiC

Purpose of Lesson

B

Kelvyn ParkDowner

Forms of Instruction that
Promote Classroom Discourse
for Purpose of Lesson

Kelvyn ParkVega

B

0

1

2

Student Activities that
Promote Discussion, Problem
Solving, and Reflection on
Context of Lesson

3

Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from
various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the
mathematical content of the lesson, the presentation of the mathematics in the materials, and the context
in which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

4
*For detailed description of Lesson Planning Codes, see Table G98 in this appendix.

Figure G44. Lesson planning, Grade 6, District 4.
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Table G49
Unit Planning, District 1, Grade 6, 1997–1998

School-Teacher

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey
Conventional
Addams-Tallackson
Wacker-Krittendon

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

2B
3
3
1

1
1
1
1

1B
2
2
2

3
3

2
3

2
2

Instructional Planning: Unit Planning, District 1, Grade 5, 1997–1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
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Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.

Table G50
Lesson Planning, District 1, Grade 6, 1997–1998
Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

2
2
2
1

2B
2B
2B
2B

2
3
1
2

2
3
1
2

Conventional
Addams-Tallackson
Wacker-Krittendon

2
2

2A
2A

1
1

1
1

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
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B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the
lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.

Table G51
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 1, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

86
100
NA
NA

94
79

6
21

0
0

0
0

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

15
33

80
30

20
26

0
0

0
44

School-Teacher
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Table G52
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 1, Grade 6, 1997–
1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

64
58
NA
NA

47
36

53
45

0
10

0
10

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

34
31

29
8

23
50

31
19

17
23

School-Teacher

Table G53
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 1, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

59
60
NA
NA

15
19

85
59

0
19

0
3

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

25
22

23
0

65
28

8
56

4
17

School-Teacher
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Table G54
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 1, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

64
49
NA
NA

17
0

83
39

0
54

0
8

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

30
23

10
0

68
32

13
47

10
21

School-Teacher

Table G55
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 1, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

46
53
NA
NA

4
4

89
46

8
29

0
21

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

38
16

5
0

41
23

26
31

28
46

School-Teacher
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Table G56
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 1, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

9
42
NA
NA

20
9

40
36

40
23

0
32

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

11
16

9
0

46
39

9
39

36
23

School-Teacher

Table G57
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listened to Teacher or Took Notes,
District 1, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

66
74
NA
NA

30
44

68
33

3
23

0
0

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

18
33

44
22

56
30

0
7

0
41
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Table G58
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigated Problems, District 1,
Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

50
58
NA
NA

21
7

79
26

0
58

0
10

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

15
28

40
4

47
35

0
13

13
48

Table G59
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussed Answers and Solution
Strategies, District 1, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

63
68
NA
NA

26
0

74
44

0
56

0
0

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

44
23

4
0

56
26

29
42

11
32
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Table G60
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participated in Whole-Class
Discussions, District 1, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

64
49
NA
NA

19
8

81
46

0
46

0
0

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

25
17

4
0

81
7

0
71

15
21

Table G61
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practiced Computation, District 1,
Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

7
15
NA
NA

0
13

75
50

25
25

0
13

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

23
17

8
0

54
57

25
29

13
14

379

Table G62
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Took Test or Quiz, District 1, Grade 6,
1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

20
26
NA
NA

36
0

18
21

46
36

0
43

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

17
7

12
0

0
0

12
17

77
83

Table G63
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflected on or Summarized Lesson
Concepts, District 1, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

20
23
NA
NA

55
0

36
50

9
33

0
17

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

4
8

0
0

100
0

0
43

0
57
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Table G64
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Began Homework, District 1, Grade 6,
1997–1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

56
59
NA
NA

0
25
NA
NA

0
85

0
15

0
0

0
0

Conventional
Addams-Tallackson
Wacker-Krittendon

102
83

1
0

0
0

100
0

0
0

0
0
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Table G65
Teacher level of Lesson Presentation and Development, District 1, Grade 6
School-Teacher

Total Cases

1

2A

2B

Cases at Level
3A
3B

4

5

6

Level
Assigned

MiC
Fernwood-Lee
Fernwood-Weatherspoon
VonHumboldt-Brown
VonHumboldt-Harvey

2
5
4
5

0
0
3
0

0
0
0
0

0
0
0
0

1
0
0
3

1
0
0
2

0
3
1
0

0
2
0
0

0
0
0
0

3B
4
1
3A

Conventional
Addams-Tallackson
Wacker-Krittendon

5
3

1
0

1
0

0
0

1
3

2
0

0
0

0
0

0
0

3B
3A

Lesson Presentation and Development Codes
The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity. The subsequent lesson presentation
was not well developed; consequently students began independent or small-group work with little direction. The teacher might have assisted individuals or small groups on a
one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.
B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
6. Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students to explore the
mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared.
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Table G66
Nature of Mathematical Inquiry, Grade 6, District 1

(No. of Observations)

Conceptual Understanding
Observation
1 2 3 4 5 6 7 8 9

Conjectures
Observation
1 2 3 4 5 6 7 8 9

Mathematical Connections
Connections to Life Experiences
Observation
Observation
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

Mean

Rating

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

4
4
2
2

2
1
1
2

3
1
1
2

3 2
1 1

2.33
2.60
1.78
1.81

3
4
2
2

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 1 1
1 1 1 1 2 1 1 1 4 1 2 1 1 2 3 1 2 2 1 2 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 3

1.11
1.41

1
1

School-Teacher

4
3
NA
1

1
3 3 3
3 4 3 1
1 4 3 4

1 1 1
2 2 1

4
3
NA
1

1
2 2 4
1 NA 2 2
2 2 2 1

1 2 1
2 2 1

2
3
NA
1

2
3 3 2
2 NA 1 1
2 1 2 2

1 2 2
1 2 1

2
3
1
3

2
3
2
1

3
3 3
3 3
2 3

3
3 1 3
3 3 3

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking; lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous
problems; and connections among mathematical ideas and connections between mathema
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular
statements; and connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge;
students were encouraged to made generalizations; and connections between ma
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Table G67
Nature of Students' Explanations, Grade 6, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

2
1
3
1

3
3
2
1

1
3
2
3

3
3
3

2
1
2

1
1

1
3

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

2
1

1
2

1
1

1
1

2
1

1
1

1
1

8

9

Mean

1
2

1
1

2.00
2.40
1.67
1.89

1
1

1
2

1.22
1.22

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures. Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.
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Table G68
Elicitation of Multiple Strategies, Grade 6, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

4
1
3
1

3
3
2
1

1
1
2
2

1
3
4

3
1
4

1
1

1
1

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

3
1

1
3

1
1

1
1

1
1

1
1

1
1

8

9

Mean

2
1

1
2

2.67
1.80
1.78
1.89

1
1

1
2

1.22
1.33

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table G69
Nature of Student–Student Conversation, Grade 6, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

1
1
1
1

1
1
1
1

1
2
1
3

1
1
3

3
1
1

1
1

1
1

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

2
3

1
4

1
1

1
1

1
2

1
1

1
1

8

9

Mean

1
1

1
1

1.00
1.60
1.00
1.44

1
1

1
2

1.11
1.78

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table G70
Students' Collaborative Working Relationships, Grade 6, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

2
1
2
1

2
2
NA
NA

2
2
1
3

2
NA
3

3
1
1

1
NA

1
1

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

2
3

1
3

1
1

1
1

1
3

1
2

1
1

8

9

Mean

1
1

NA
1

2.00
2.00
1.17
1.57

1
NA

NA
1

1.13
1.88

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table G71
Student Engagement During Instruction, Grade 6, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

7

MiC
Fernwood-Lee (3)
Fernwood-Weatherspoon (5)
VonHumboldt-Brown (9)
VonHumboldt-Harvey (9)

4
2
3
3

4
3
4
2

2
3
2
3

3
3
4

3
2
4

3
4

2
1

Conventional
Addams-Tallackson (9)
Wacker-Krittendon (9)

3
4

4
4

1
2

1
4

1
3

1
3

1
3

8

9

Mean

2
2

2
4

3.33
2.80
2.56
3.00

1
4

3
3

1.78
3.33

Student Engagement during Instruction
This index measures the extent to which students remained on task during the lesson:
1. Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or serious disruptions.
2. Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out assigned activities. For substantial portions of time, many students
were either clearly off task or nominally on task. They did not seem to put forth much effort.
3. Sporadic or episodic engagement. Most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly enthusiastic, or dependent
on frequent prodding from the teacher.
4. Widespread engagement. Most students were on task pursuing the substance of the lesson most of the time. Most students seemed to take the work seriously and put
forth much effort.
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Table G72
Unit Planning, District 2, Grade 6, 1997–1998
Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

1
2B
2B
2B

1
1
1
1

1B
2
2
2

Conventional
Newberry-Renlund
Newberry-Rhaney

1
2B

2
1

2
2

School-Teacher

Instructional Planning: Unit Planning, District 1, Grade 6, 1997-1998 Unit Planning Codes

Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table G73
Lesson Planning, District 2, Grade 6, 1997–1998
Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

2
2
2
1

2B
2B
2A
2A

2
3
3
2

2
3
2
2

Conventional
Newberry-Renlund
Newberry-Rhaney

2
2

1
2A

2
1

1
1

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the
lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table G74
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 2, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

56
66
42
63

96
100
92
91

4
0
8
9

0
0
0
0

0
0
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

69
NA

63

36

0

1

School-Teacher

Table G75
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 2, Grade 6, 1997–
1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

42
61
27
67

88
40
88
47

9
50
12
47

3
6
0
3

0
4
0
3

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

74
NA

13

80

4

3

School-Teacher

391

Table G76
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 2, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

49
18
55
59

90
33
24
34

10
60
77
50

0
7
0
6

0
0
0
9

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

57
NA

5

92

3

0

School-Teacher

Table G77
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 2, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

37
63
53
72

73
15
9
41

23
64
88
54

3
17
3
5

0
4
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

61
NA

57

35

5

4

School-Teacher
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Table G78
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 2, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

44
67
47
41

8
0
3
50

78
60
10
41

14
26
86
10

0
15
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

58
NA

4

91

5

0

School-Teacher

Table G79
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 2, Grade 6, 1997–1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

42
17
19
41

6
0
8
50

47
29
33
41

44
50
42
9

3
21
17
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

64
NA

3

84

10

2

School-Teacher
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Table G80
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listened to Teacher or Took Notes,
District 2, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

30
48
69
20

96
64
33
73

4
36
61
18

0
0
2
0

0
0
5
9

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

51
NA

66

33

1

0

Table G81
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigated Problems, District 2,
Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

58
74
29
59

23
0
83
38

57
51
17
63

15
39
0
0

4
10
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

21
NA

10

83

7

0
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Table G82
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussed Answers and Solution
Strategies, District 2, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

37
80
53
63

63
15
3
38

33
74
33
59

3
5
64
3

0
11
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

73
NA

3

88

8

1

Table G83
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participated in Whole-Class
Discussions, District 2, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

26
65
58
54

52
13
19
35

48
76
78
59

0
8
3
3

0
4
0
3

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

66
NA

3

92

3

1
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Table G84
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practiced Computation, District 2,
Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

38
7
36
15

0
67
48
75

68
0
38
0

32
33
14
25

0
0
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

63
NA

2

90

6

2

Table G85
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Took Test or Quiz, District 2, Grade 6,
1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

4
10
11
13

33
0
29
14

33
38
0
29

0
25
14
14

33
38
57
43

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

12
NA

13

31

19

38
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Table G86
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflected on or Summarized Lesson
Concepts, District 2, Grade 6, 1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

5
1
19
30

50
100
67
63

50
0
25
38

0
0
0
0

0
0
8
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

15
NA

14

86

0

0

Table G87
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Began Homework, District 2, Grade 6,
1997–1998

School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland

81
82
62
54

0
2
2
11

0
100
100
50

0
0
0
33

0
0
0
17

0
0
0
0

Conventional
Newberry-Renlund
Newberry-Rhaney

137
NA

13
NA

72

28

0

0
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Table G88
Teacher level of Lesson Presentation and Development, District 2, Grade 6
School-Teacher

MiC
Guggenheim-Broughton
Guggenheim-Dillard
HirschMetro-Davenport
HirschMetro-Holland
Conventional
Newberry-Renlund
Newberry-Rhaney

Total Cases
8
6
2
4

1

2A

2B

0
0
0
0

1
3
0
2

0
0
0
0

Cases at Level
3A
3B
1
1
0
0

5
1
0
1

4

5

6

Level
Assigned

1
1
0
1

0
0
2
0

0
0
0
0

3B
3A
5
2
2A

6
5

0
2

1
2

0
0

0
1

4
0

0
0

0
0

0
0

Lesson Presentation and Development Codes

3B
2
2A

The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity. The subsequent lesson presentation
was not well developed; consequently students began independent or small-group work with little direction. The teacher might have assisted individuals or small groups on a
one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.
B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
6. Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students to explore the
mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared.
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Table G89
Nature of Inquiry, Grade 6, District 2

(No. of Observations)

1

Conceptual Understanding
Observation
2 3 4 5 6 7 8

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

2
3
4
3

2
3
3
3

2
1
1
1

2
2

3
3

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

1
1

2
1

1
1

2
3

3
2

School-Teacher

2
4

4

9

1

2

Conjectures
Observation
3 4 5 6 7

2
2
4
3

1
2
2
2

1
1
1
1

2
2

2
2

1
1

3
1

1
1

2
4

3
1

2
2

2

8

9

1

Mathematical Connections
Observation
2 3 4 5 6 7 8

1
2
3
2

1
2
3
2

2
1
2
2

1
1

2
3

1
1

1
1

1
1

1
2

1
1

2
2

2

9

Connections to Life Experiences
Observation
1 2 3 4 5 6 7 8 9 Mean Rating

1
3
3
2

3
2
3
2

3
1
2
3

1
1

3
3

1
1

1
1

1
1

1
3

2
1

2
3

3

1.78
2.00
2.56
2.11

2
3
3
3

1.40
1.40

1
1

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous problems; and
connections among mathematical ideas and connections between mathema
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular statements; and
connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students
were encouraged to made generalizations; and connections between ma
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Table G90
Nature of Students' Explanations, Grade 6, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

2
3
2
2

2
3
2
2

2
1
2
1

2
2

2
2

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

2
1

2
2

1
2

1
2

1
1

1
3

7

3

8

9

Mean

1.83
2.43
2.00
1.67

1.40
1.60

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures. Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.
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Table G91
Elicitation of Multiple Strategies, Grade 6, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

1
3
4
3

3
3
3
1

2
1
1
1

1
1

1
2

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

2
1

1
1

1
1

1
1

1
1

1
2

7

3

8

9

Mean

1.50
2.14
2.67
1.67

1.20
1.00

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table G92
Nature of Student–Student Conversation, Grade 6, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

3
2
4
1

3
1
3
3

1
2
1
1

1
3

2
1

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

1
1

1
1

1
1

2
1

2
1

2
2

7

1

8

9

Mean

2.00
1.71
2.67
1.67

1.40
1.00

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table G93
Students' Collaborative Working Relationships, Grade 6, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

1
1
2
1

1
1
2
3

NA
NA
NA
NA

1
3

1
2

NA
NA

NA
NA

NA
NA

2
NA

2
NA

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

1
2

7

8

2

9

Mean

1.00
1.83
2.00
2.00

2.00
NA

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table G94
Student Engagement During Instruction,Grade 6, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Broughton (6)
Guggenheim-Dillard (7)
HirschMetro-Davenport (3)
HirschMetro-Holland (3)

3
3
4
4

3
2
4
2

2
3
4
3

4
4

3
3

Conventional
Newberry-Renlund (5)
Newberry-Rhaney (5)

4
3

2
3

2
2

4
2

4
3

3
4

7

3

8

9

Mean

3.00
3.14
4.00
3.00

3.20
2.60

Student Engagement during Instruction
This index measures the extent to which students remained on task during the lesson:
1. Disruptive disengagement. Students were frequently off task, as evidenced by gross inattention or serious disruptions.
2. Passive disengagement. Students appeared lethargic and were only occasionally on task carrying out assigned activities. For substantial portions of time, many students
were either clearly off task or nominally on task. They did not seem to put forth much effort.
3. Sporadic or episodic engagement. Most students were engaged in class activities some of the time, but this engagement was inconsistent, mildly enthusiastic, or dependent
on frequent prodding from the teacher.
4. Widespread engagement. Most students were on task pursuing the substance of the lesson most of the time. Most students seemed to take the work seriously and put
forth much effort.
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Table G95
Instructional Planning: Unit Planning, District 3, Grade 6, 1997-1998
School-Teacher
2

MiC
CalhounNorth-Bragg
CalhounNorth-Schlueter
CalhounNorth-Solomon
CalhounNorth-Tierney
CalhounNorth-Vetter

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

NA
3
3
2B
3

NA
3
3
3
3

NA
2
1B
2
2

Unit Planning
Students' Prior Knowledge: The following index measures the extent to which the teacher thought about and identified students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher planned the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities. The teacher planned the unit based on perceptions of students' needs.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher planned the unit on the basis of information gathered through informal or formal assessment. The
teacher planned remedial skill-based activities to address weaknesses or planned extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher planned unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the
unit or to familiarize students with the contexts presented in the unit.
Unit Sequence: The following index measures the extent to which the teacher considered the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher followed the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher based decisions about unit sequenceon the content and dates of district or state standardized testing or on various
calendar events.
3. Consideration of content and student interests. The teacher sequenced units based on one or more of the following: variety of mathematical content; integration of mathematics
with other subjects; linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequenced units to support the development of mathematics concepts.
Pace of Instruction: The following index measures the extent to which the teacher considered the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher followed the recommendations for pacing in teacher support materials.
B. The teacher did not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considered the recommendations for pacing in teacher support materials, but planned to adjust the pace as the unit developed or as a result
of collaboration with other teachers.
3. Consideration of the needs of current students. The teacher considered the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher planned substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table G96

Instructional Planning: Lesson Planning, District 3, Grade 6, 1997-1998

School-Teacher

MiC
CalhounNorth-Bragg
CalhounNorth-Schlueter
CalhounNorth-Solomon
CalhounNorth-Tierney
CalhounNorth-Vetter

Students' Performance in the
Previous Lesson

NA
1
2
2
2

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

NA
21
2B
3
3

NA
2
2
3
2

NA
2
2
3
2

See index on next page`
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Lesson Planning
Students’ Performance in the Previous Lesson: The following index measures the extent to which a teacher considered students’ performance on the previous lesson when
planning to teach the subsequent lesson.
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher noted students’ performance, but the lesson was planned in the same
way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher extended the previous lesson to complete a task, disregarded time constraints,
or added a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher used the information gathered to allow a more in-depth exploration
of the mathematical content or introduce another approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher varied problem structure or setting to encourage thinking at higher levels or emphasize
connections with related concepts.
Purpose of the Lesson: The following index measures the extent to which a teacher thought about and identified the purpose of the lesson prior to instruction.
1. Little or no planning to teach the specific lesson. When such planning did occur, the purpose was to identify unit/chapter pages to be taught over a period of days and to prepare
worksheets or quizzes for students. The aim of instruction was to cover lessons in the textbook or curriculum; thus, no additional planning was deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selected lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials included
an additional focus on problem solving, applications of mathematics, or practice.
B. The teacher planned lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the
mathematics in the materials, and the context in which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher considered potential student questions, possible misunderstandings, various solution
strategies, accommodation of various ability levels, or conceptual development within a unit.
4. Expectation for student learning in the lesson emphasized higher order thinking, depth of knowledge, and/or understanding. The teacher planned questions that engaged
students in interpreting a solution in terms of the problem context, exploring connections among equivalent representations of numbers, or summarizing the
mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following index measures the extent to which a teacher planned various forms of
instruction that promote classroom discourse for a lesson.
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher planned for such work/discussion, but continued to focus primarily on completing tasks rather
than on facilitating or encouraging substantive conversation of mathematics concepts. (The significance of classroom discourse was not considered in the lesson plan.)
3. Students’ participation and collaboration planned. The teacher encouraged such participation, but it was not a primary focus in the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher planned classroom activities that encouraged students to contribute to discussion, evaluate
others' ideas, interpret their own ideas in terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following index measures the extent to which a teacher
included various student activities that promoted discussion, problem solving, and reflection in lesson plans.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson . Emphasis was placed on practicing routine calculations, and little discussion
among students was anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The
teacher planned problem investigation or class discussion, but the significance of these activities was not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encouraged students to reflect on
or summarize lessons were not included in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher viewed reflection on or summarizing the lesson as an
important element in instruction.
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Table G97
Unit Planning, District 4, Grade 6, 1997-1998

School-Teacher

MiC
KelvynPark-Downer
KelvynPark-Vega

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

2B
2B

2
2

3
2

Instructional Planning: Unit Planning, District 1, Grade 5, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table G98
Lesson Planning, District 4, Grade 6, 1997-1998

School-Teacher

MiC
KelvynPark-Downer
KelvynPark-Vega

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

2
2

2B
2B

3
3

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

3
3

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving, applications of
mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which the
lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Figure G45. Interactive Decisions, Lee, Fernwood Middle School.
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Figure G46 . Interactive Decisions, Weatherspoon, Fernwood Middle School.
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Figure G47. Interactive Decisions, Brown, Von Humboldt Middle School.
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Figure G48. Interactive Decisions, Harvey, Von Humboldt Middle School.
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Figure G49. Interactive Decisions, Tallackson, Addams Middle School.
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Figure G50. Interactive Decisions, Krittendon, Wacker Middle School.
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Figure G51. Interactive Decisions, Broughton, Guggenheim Middle School..
Explanation-Oriented

1
8%

2
8%

3

4

Task-Oriented
Shift in Pedagogical Approach
(12 items coded)

1
8%

2

5
17%
1
3

Least

6
2
4
8%

3
8%
5

7
8%
4

8
17%

6
8%

7
8%

8

Most

Teaching Mathematics for Understanding

Figure G52. Interactive Decisions, Dillard, Guggenheim Middle School.
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Figure G53. Interactive Decisions, Davenport, Hirsch Metro Middle School.
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Figure G54. Interactive Decisions, Holland, Hirsch Metro Middle School.
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Figure G55. Interactive Decisions, Renlund, Newberry Middle School.
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Figure G56. Interactive Decisions, Rhaney, Newberry Middle School.
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Appendix H
Instruction
Grade 7
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GRADE 7: COMPOSITE VARIABLE INSTRUCTION
The composite variable Instruction includes five major categories: unit planning, lesson planning, mathematical interaction during instruction,
classroom assessment practice, and student pursuits during instruction. These categories were further subdivided into 19 subcategories, and an
index was created for each. In this appendix, the ratings for each teacher in Districts 1 and 2 on each of the 19 indices grouped by major categories
and the composite index for instruction are described and illustrated with evidence from classroom observations, teacher interviews, teaching logs,
and teacher journal entries. The ratings assigned to each teacher in Districts 3 and 4 on each of the indices related to unit lesson planning are
described and illustrated with evidence from teacher interviews. In the modified research design, data from classroom observations and teaching
logs were not gathered from teachers in Districts 3 and 4. As a result, ratings were not assigned for the remaining indices, and the composite
variable instruction was not calculated for these teachers.
District 1
In District 1, four Grade 7 teachers participated in the study. Two teachers used MiC, and two teachers used the conventional curricula already in
place in their schools.
Unit Planning
In this study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Heath followed the recommended sequence of MiC units. When planning to teach aN MiC unit, she skimmed the entire unit to get a general
impression of the content and studied each section of the unit, sorting the concepts that might be entirely new to the students from those that were
more familiar. Heath created supplementary materials using a variety of resources to help students understand the new concepts, and, because she
wanted to minimize the use of paper-and-pencil activities, she supplemented lessons with manipulatives or constructions. She planned to use MiC
ancillary materials (Number Tools) and student activity sheets that accompanied MiC units. Because MiC was a new program for Heath, she did
not feel confident in determining unit pacing prior to instruction: “I’m pacing in the classroom. I see how much [students] have completed and
pace that way for the most part. I just make sure I overplan so I have enough material to last me usually for an entire week. That way I can always
make sure that once we have a lesson done a certain way—that I feel it’s been enough time—then I’ll move on to the next area” (Heath, Interview
4/8/98). Heath did not think more planning was involved in teaching MiC than a conventional textbook because she always took the time to create
hands-on activities. Heath thought MiC was well aligned with the state standards and that district standardized testing reflected MiC content
(Heath, Interview 4/8/98).
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Table H1
Subcategories of Unit Planning: Heath, Fernwood Middle School, District 1, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

Donnely followed the recommended sequence of MiC units and previewed the national standards for mathematics noted in each teacher guide.
Because the state standards were similar to the national standards, he felt the units prepared students to meet the state standards. When Donnely
planned to teach an MiC unit, he previewed the unit, teaching notes, and suggestions and worked through each problem noting those that he might
need to clarify, and possible solution strategies and answers. He determined the relationship of each lesson to the goals of the unit. Prior to
teaching an MiC unit, Donnely administered a pretest on prerequisite concepts or skills and used the information to prepare teacher-made
supplementary materials, if necessary. At times, he provided a quick review of prerequisite concepts and skills. Donnely used the suggested pacing
guideline but planned for variation in the time students needed to solve open-ended problems. Donnely was the only seventh-grade teacher
implementing MiC at Von Humboldt Middle School, so he planned alone. He found that planning to teach MiC was more time-intensive than
planning to teach a unit with a conventional textbook. Stated objectives in a conventional text were often skill-specific and took little time to
identify and understand whereas goals for MiC units were more general and complex and took more time to think through (Donnely, Interview
3/27/98).
Table H2
Subcategories of Unit Planning: Donnely, Von Humboldt Middle School, District 1, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated

At the beginning of the school year, St. James reviewed all of the chapters or sections in the textbook to see how they were related and taught
related chapters together. He commented, “I know a lot of people look at that as pushing [the students], but I kind of feel that the more math that I
can expose them to, the better off they’re going to be” (St. James, Interview 4/7/98). St. James assessed the significance of each chapter for
students' everyday life, considered their abilities, aspirations, and interests when planning, and adjusted instruction to meet the needs of each class.
St. James made sure that he covered topics that addressed district and state standards, and, if the text did not adequately cover a topic, he planned
supplementary lessons, using material from his files or published sources. St. James also prepared charts, posters, rules, and worksheets, scheduled
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tests and quizzes, and outlined homework activities prior to teaching a chapter. He planned an informal assessment of students’ understanding of
the concepts, vocabulary, and skills contained in the chapter and used the information gained to guide chapter pacing. He found that the pace of
instruction in his classes was usually faster than the pace suggested in the textbook. St. James planned alone but attended district meetings for
mathematics teachers during which he discussed the topics, concepts, and skills needed at each grade level with other teachers (St. James,
Interview 4/7/98).
Table H3
Subcategories of Unit Planning: St. James, Addams Middle School, District 1, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
3
2

Description of Rating
Informal or formal assessment of students' understanding
Consideration of content and student interests
Adjustment anticipated

When planning to teach a chapter, McLaughlin generally followed the scope and sequence of the textbook. She reviewed the chapter, identifying
the parts that required supplementary materials. She also reviewed the district and state standards to see if the chapter aligned with them.
McLaughlin felt that the text she used did not provide enough writing or performance-based activities to prepare students for district testing and
she found published supplementary activities to meet this need. To learn about students’ prior knowledge, McLaughlin gave a chapter pretest or
talked with students' previous teachers. McLaughlin considered the suggested pacing in the teacher guide and adapted it for her classes
(McLaughlin, Interview 4/9/98).
Table H4
Subcategories of Unit Planning: McLaughlin, Wacker Middle School, District 1, Grade 7
Subcategories
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
2

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Adjustment anticipated
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In summary, the seventh-grade teachers in District 1 varied in two of the three subcategories of unit planning (see Figure H1). Although all
teachers planned to modify the pace of instruction as the unit or chapter developed, the teachers varied in their attention to students' performance
in the previous lesson. Three teachers (one MiC) planned the unit on the basis of information gathered during informal assessment. One MiC
teacher based unit planning on her perceptions of students' prior knowledge in mathematics without informal or formal assessment. Teachers also
varied in determining the sequence of instructional units or chapters. One teacher using a conventional curriculum considered linkages across
chapters of related mathematical subdomains whereas the other teachers (two MiC) used the sequence of units or chapters recommended in teacher
support materials.
Students' Prior Knowledge
Unit Sequence

MiC

Pace of Instruction

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and
vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually based activities planned.

B

FernwoodHeath

UNIT PLANNING CODES*

School-Teacher

VonHumboldtDonnely

Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.
1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Conventional

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Addams-St.
James

1. Little or no consideration of pacing.`
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.

WackerMcLaughlin

* For

0

1

2

3

detailed description of Unit Planning Codes, see Table H39 in this appendix.

4

Figure H1. Unit planning, District 1, Grade 7.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
When planning to teach individual lessons, Heath worked through all of the problems in the lesson and read the teacher guide to check whether
she had given the intended meaning to the problems. When there was a discrepancy in interpretation, she planned to include hints from the teacher
guide during instruction. She gathered or created supplementary materials to stimulate student thinking about lesson problems such as posters,
transparencies, and manipulatives. She noted concepts students had to learn before moving on to the next lesson. The form of instruction she chose
was determined by the lesson and accompanying activities. Heath valued small group work because “that way there are a whole bunch of teachers
in your classroom and even the ones who are teaching somebody else, they’re learning it even more. So some of the students that are working
together in the small groups, if they’ve taught each other, I think it really helps. They help the ones I couldn’t get around to” (Heath, Interview
4/8/98). Heath planned to vary forms of instruction to keep the students interested. She also felt it was easier for her to facilitate some activities
when students were in groups of three because each member usually participated more than they did in larger groups. When a limited number of
tools was an issue, students worked in groups of six. Students also chose the size group that was more comfortable for them on any given day
(Heath, Interview 4/8/98).
Heath used four forms of instruction on at least 60% of the reported days: teacher presentation (65%), warm-up activities (62%), whole-class
discussion (60%), and small-group work (69%). The time devoted to each varied, however. Warm-up activities were given less than 15 minutes of
class time on nearly all reported days. Teacher presentation, small-group work, and whole-class discussion were frequently given equal emphasis
with other forms of instruction. Review of previous material (28%) and independent practice (18%) were used less frequently and were used in
combination with other instructional formats on the majority of days (Heath, Teacher Log 1997–1998).
Investigation of problems was an important element in Heath’s instruction and was used on 71% of the reported days. This student activity was
given equal emphasis with other activities on 69% of the days and at least half of the class time on remaining days. Other activities in which
students were engaged for more than half of the reported days were listening to teacher or taking notes (68%), discussing answers and solution
strategies (65%), and participating in whole-class discussions (58%). Each of these activities was given equal emphasis with other student
activities on at least two thirds of the days. Students less frequently reflected on or summarized lesson concepts (31% of the reported days) and
practiced computation (23%). Over 75% of the time, these activities were used in combination with other student activities. Heath rarely reported
that students took tests or quizzes (11%) and did not report that students began homework during class time (Heath, Teacher Log 1997–1998).
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In general, observation reports completed during Heath’s classes supported the information she provided in her teaching logs. The lesson observed
on 2/19/98, for example, included warm-up activity, 7 minutes; large-group discussion, 4 minutes; individual activity, 4 minutes; large-group
instruction, 7 minutes; individual activities, 17 minutes; large-group discussion, 6 minutes; individual activity 20 minutes; and large-group
discussion, 10 minutes.
Table H5
Subcategories of Lesson Planning: Heath, Fernwood Middle School, District 1, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating

Description of Rating

2
3
3

Changes in the next day's plans because of students' performance
Planning beyond familiarity with content, presentation, and context
Students' participation and collaboration planned for during instruction

3

Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

Donnely planned to teach an individual MiC lesson in much the same way as he planned at the unit level. He worked through the lesson to identify
points that might need clarifying, the way a particular lesson was related to the previous lesson, and the amount of time the lesson might take. He
often read a lesson or two ahead to remind him of the goals for each section. At the end of each class period, he planned time for the students to
summarize the lesson, discuss the purpose of the lesson, and identify the concepts they were learning or reviewing. Donnely usually planned for
the students to work as a whole class or as individuals. He recognized the value of having students work in small groups, but did not feel that he
had the skills to implement that form of instruction (Donnely, Interview 3/27/98).
Donnely planned teacher presentation the most frequently (on 34% of the reported days) of all forms of instruction. Teacher presentation was used
at least half of the class time on 44% of the reported days and was given equal emphasis with other forms of instruction on 42% of the days.
Donnely used warm-up activities (28%), review of previous material (28%), and independent practice (27%), although the amount of class time
given to each varied widely. Warm-up activities were given less than 10 minutes of class time on most of the reported days. Review of previous
material was given at least half of the class time on 19% of the days, equal emphasis with other instructional formats on 30% of the days, and less
than 10 minutes of class time on remaining days. Independent practice was given at least half of the class time on 48% of the days and equal
emphasis with other instructional formats on 40% of the days. Donnely infrequently planned whole-class discussion (4%) and small-group work
(3%); (Donnely, Teacher Log 1997–1998).
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Donnely reported that students listened to their teacher or took notes (on 37% of the reported days) and practiced computation (30%) more
frequently than any other student activities. Listening to the teacher or taking notes was given equal emphasis with other student activities on 60%
of the days and at least half of the class time on 26% of the days. Practicing computation was given equal emphasis with other student activities on
45% of the days and at least half of the class time on 39% of the days. Students spent fewer days discussing answers and solution strategies (16%)
and investigating problems (14%), and rarely took tests or quizzes (10%), began homework (6%), reflected on or summarized lesson concepts
(5%), and participated in whole-class discussions (4%; Donnely, Teacher Log 1997–1998).
In general, observation reports completed during Donnely’s classes supported the information he provided in his teaching logs. The lesson
observed on 3/16/98, for example, included: large-group instruction, 11 minutes, and individual activity, 30 minutes.
Table H6
Subcategories of Lesson Planning: Donnely, Von Humboldt Middle School, District 1, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson
Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2B
1
1

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson
Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson

St. James modified his unit plans based on student performance, supplementing when students needed more time to understand the lesson and
reducing time when students quickly demonstrated understanding. For individual lessons, St. James planned to check homework, give a fiveminute paper-and-pencil warm-up activity, present a three-to-four minute review of the previous lesson (up to 15 minutes if misunderstandings
emerged), and then present the new lesson. St. James did not work through each problem when he planned lessons because the text was very
familiar to him. He planned to focus on those problems on which students from previous years had experienced difficulties. St. James did not plan
for small-group work, even though he stated that working in small groups or in pairs gave students an opportunity to talk about their learning (St.
James, Interview 4/7/98).
St. James used four forms of instruction on about the same number of reported days: review of previous material (43%), teacher presentation
(39%), whole-class discussion (38%), and warm-up activities (38%), although the amount of class time given each varied. Warm-up activities
were generally given less than 10 minutes of class time (64%) and equal emphasis with other forms of instruction on the remaining days. Most
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frequently, review of previous material, teacher presentation, and whole-class discussion were given equal emphasis with other forms of
instruction. Small-group work (9%) and independent practice (5%) were seldomly planned by St. James (St. James, Teacher Log 1997–98).
Students in St. James’ classes were engaged in discussing answers and solution strategies (39%); listening to teacher or taking notes (38%);
participating in whole-class discussions (37%); and investigating problems (34%). Each of these student activities was usually given equal
emphasis with other student activities. Students practiced computation on 27% of the reported days. This activity was given equal emphasis with
other student activities on most reported days. Students seldom reflected on or summarized lesson concepts (8%), took tests or quizzes (4%), or
began homework (1%; St. James, Teacher Log 1997–1998).
In general, observation reports completed during St. James’ classes supported the information he provided in his teaching logs. The lesson
observed on 4/7/98, for example, included: individual activity, 10 minutes; large-group discussion, 8 minutes; large-group instruction, 23 minutes;
and large-group closure, 2 minutes.
Table H7
Subcategories of Lesson Planning: St. James, Addams Middle School, District 1, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson
Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2A
1
1

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson
Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson

When planning to teach an individual lesson, McLaughlin read through the problems, identifying the ones that would take students more time to
complete and the ones that should be completed during whole-class instruction. She planned to vary forms of instruction and student activities to
help keep the students interested and focused. Skills that needed to be reviewed and students’ performance on the previous lesson determined the
topic of the daily warm-up activity. In order to keep all her classes at the same place in the chapter, McLaughlin planned extension and reviewand-practice activities. Although McLaughlin usually planned for whole-class instruction, she sometimes included small group work and assigned
a responsibility to each group member (McLaughlin, Interview 4/9/98).
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McLaughlin most frequently planned warm-up activities (78%); teacher presentation (74%); review of previous material (71%); and whole-class
discussion (65%), although the class time devoted to each varied widely. Warm-up activities were given less than 10 minutes of class time on 82%
of the days. Teacher presentation was given at least half of the class time on 53% of the days, equal emphasis with other instructional formats on
26% of the days, and less than 10 minutes of class time on 21% of the days. Review of previous material was given equal emphasis with other
instructional formats on 64% of the days and less than 10 minutes of class time on the remaining days. Whole-class discussion was given equal
emphasis with other instructional formats on 67% of the days and at least half of the class time on 29% of the days. McLaughlin used small-group
work (47%) and independent practice (42%) on fewer days, but each was given a significant amount of class time when used. Small-group work
was given at least half of the class time on 73% of the days and equal emphasis with other forms of instruction on remaining days. Independent
practice was given equal emphasis with other instructional formats on 53% of the days and at least half of the class time on 37% of the days
(McLaughlin, Teacher Log 1997–1998).
Students listened to their teacher or took notes on 80% of the days reported. This activity was given equal emphasis with other student activities on
54% of the days, at least half of the class time on 19% of the days, and less than 10 minutes of class time on remaining days. Students frequently
discussed answers and solution strategies (71%), participated in whole-class discussions (68%), investigated problems (66%), and reflected on or
summarized lesson concepts (63%). Of these activities, investigating problems and discussing answers and solution strategies were given the most
class time. Investigation of problems was given at least half of the class time on 60% of the days and equal emphasis with other student activities
on 35% of the days. Discussion of answers and solution strategies was given at least half of the class time on 46% of the days and equal emphasis
with other student activities on 52% of the days. Participation in whole-class discussions and reflection on or summarization of lesson concepts
were frequently given equal emphasis with other student activities. Students practiced computation on 36% of the days and used significant
amounts of class time for this purpose: at least half of the class time on 39% of the days and equal emphasis with other student activities on 54%
of the days. Taking tests or quizzes (14%) and beginning homework (5%) were used less frequently (McLaughlin, Teacher Log 1997–1998).
In general, observation reports completed during McLaughlin’s classes supported the information she provided in her teaching logs. The lesson
observed on 10/23/97, for example, included: large-group warm-up, 4 minutes; large-group homework review, 12 minutes; large-group
instruction, 3 minutes; individual activity, 5 minutes; large-group discussion, 9 minutes; and individual activity, 13 minutes. The lesson observed
on 5/28/98 included small-group activity for 46 minutes.
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Table H8
Subcategories of Lesson Planning: McLaughlin, Wacker Middle School, District 1, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction That Promote
Classroom Discourse for the Purpose of the
Lesson
Student Activities That Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2A
2
2

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Whole-class discussion and small-group or pair work anticipated
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan
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In summary, the seventh-grade teachers in District 1 varied in three of the four subcategories of lesson planning (see Figure H2). With respect to
students' performance in the previous lesson, all four teachers considered students' performance and made decisions, for example, about extending
the lesson to complete a task or adding a review. Teachers varied greatly in the ways they thought about the purpose of the lesson when planning
to teach. The two teachers using conventional curricula selected lesson content to reflect a continuity of mathematical ideas, integrating lesson
materials from various sources. One MiC teacher planned lessons in order to become familiar with the mathematics, the presentation of the
mathematics, and the lesson context. The other MiC teacher went beyond checking her own understanding of the lesson content and presentation
to make decisions about student learning, such as thinking about questions students might raise, misunderstandings that might emerge, or
accommodations for various ability levels.
LESSON PLANNING CODES

Students' Performance in
Previous Lesson

MiC

School-Teacher

Fernwood-Heath
B

Purpose of the Lesson

Addams-St. James

A

Forms of Instruction that
Promote Classroom
Discourse for Purpose of
Lesson

Wacker-McLaughlin

A

VonHumboldt-Donnely

Conventional

0

1

2

3

4

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Content
of Lesson

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson
materials from various resources. The selected materials might include an additional focus on problem
solving, applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with
the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context
in which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or wholeclass discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.

Figure H2. Lesson planning, Grade 7, District 1.
*For detailed description of Lesson Planning Codes, see Table H40 in this appendix.

The teachers also varied greatly in the choice of instructional formats planned to encourage classroom discourse with respect to the purpose of the
lesson (see Figures H3 and H4 and Tables H41–H46 in this appendix). One MiC teacher encouraged students' participation and collaboration
through the use of various forms of instruction, but substantive conversation in class was not a primary consideration. One teacher using a
conventional curriculum included whole-class discussion or small-group work, but the focus was on completing tasks rather than on developing
substantive conversations. The other two teachers (one MiC) seldom planned forms of instruction that promoted student discourse.
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The use of whole-class discussion varied from 4% to 65% of the reported days among the four teachers. McLaughlin reported whole-class
discussion the most frequently (65%) and devoted from 50% to 75% of the class time on 29% of the reported days and in combination with other
forms of instruction on the remaining days. When Heath used whole-class discussion (on 60% of the reported days), it was given equal emphasis
with other forms on instruction on 82% of those days. St. James reported using whole-class discussion on 38% of the reported days and generally
gave it equal emphasis with other forms of instruction. Donnely rarely reported planning whole-class discussions. Small-group work varied among
the teachers from 3% to 69% of the reported days. Although Heath and McLaughlin planned small-group instruction on a different number of
reported days (69% and 47%, respectively), they frequently used small-group work in combination with other forms of instruction. Donnely (3%)
and St. James (9%) rarely planned for small-group work. Teacher presentation varied among the teachers from 34% to 74%. McLaughlin used
teacher presentation on the greatest number of days, and on over half of those days used it equally with other forms of instruction. Heath and St.
James gave this form of instruction equal emphasis with other forms of instruction on the majority of reported days, whereas Donnely used teacher
presentation in combination with other forms of instruction on 42% of the reported days and for over half of the class time on over 40% of the
reported days. Review of previous material varied from 28% of the reported days for both teachers using MiC to 43% and 71% for the teachers
using conventional curricula. Although warm-up activities varied in use from 28% to 78% of the reported days, less than 15% of the class time
was generally devoted to such activities. Independent practice varied from 5% to 42% of the reported days. Heath and St. James gave this form of
instruction equal emphasis with other forms of instruction whereas Donnelly and McLaughlin devoted over half the class period to independent
practice on 50% and 37% of the reported days, respectively.
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(a)
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School-Teacher (*)
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(b)

VonHumboldt-Donnely (166;28%)

Conventional
Addams-St.James (226;33%)

Fernwood-Heath (141;28%)
VonHumboldt-Donnely (166;28%)

Wacker-McLaughlin (148;78%)

Conventional
Addams-St.James (226;43%)
Wacker-McLaughlin (148;71%)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

0%

* Number of days reported; percent of days this activity was reported.

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

* Number of days reported; percent of days this activity was reported.

<15% of Class

Equal Emphasis

50-75% of Class

>75% of Class

Teacher Presentation
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Whole-Class Discussion

(d)

VonHumboldt-Donnely (166;34%)

Conventional
Addams-St.James (226;39%)
Wacker-McLaughlin (148;74%)

Fernwood-Heath (141;60%)
VonHumboldt-Donnely (166;4%)

Conventional
Addams-St.James (226;38%)
Wacker-McLaughlin (148;65%)

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

* Number of days reported; percent of days this activity was reported.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

* Number of days reported; percent of days this activity was reported.

Figure H3. Forms of instruction that promote discourse for the purpose of the lesson: (a) warm-up activities, (b) review of previous material, (c)
teacher presentation, and (d) whole-class discussion (Grade 7, District 1).
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Small-Group Work

(a)
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Figure H4. Forms of instruction that promote discourse for the purpose of the lesson: (a) small-group work and (b) independent practice (Grade 7,
District 1).
The seventh-grade teachers in District 1 also varied in the fourth subcategory of lesson planning, student activities that promote discussion,
problem solving and reflection on the content of the lesson (see Figures H5–H7 and Tables H47–H54). Heath planned discussions and problem
investigations as important elements in the lesson. McLaughlin also included such activities in lesson planning, but the significance of these
student activities in learning mathematics with understanding was not considered. The other two teachers seldom planned student activities that
promoted discussion, problem solving and reflection. As with forms of instruction, Heath and McLaughlin regularly planned for students'
investigation of problems, discussion of answers and solution strategies, participation in whole-class discussions, and reflection on lesson concepts
whereas Donnely and St. James did not. And, although Heath and McLaughlin planned for students to listen to their teacher or take notes, Donnely
and St. James emphasized this student activity more than activities that fostered discourse or reflection. With all teachers, students infrequently
took tests or began homework in class.
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Figure H5. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) listening to teachers or
taking notes, (b) investigating problems, (c) teacher presentation, and (d) whole-class discussion (Grade 7, District 1).
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Figure H6. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) practicing computation and
(b) taking test or quiz (Grade 7, District 1).
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Figure H7. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (a) reflecting on or
summarizing lesson concepts and (b) beginning homework (Grade 7, District 1).
Mathematical Interaction
Six subcategories of Instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of
mathematical inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple
strategies; and lesson reflection, summary, or closure.
Lesson Presentation and Development
The evidence gathered for lesson presentation and development for Heath indicated a range from Level 2 to Level 5. An overall rating of Level 5
was assigned, indicating that Heath emphasized a conceptual basis for the mathematical content and that Heath and the students shared the
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mathematical work (see Table H55 in this appendix). A lesson presented by Heath from a class using the MiC seventh-grade algebra unit, Ups and
Downs (Abels, de Jong, Meyer, Shew, Burrill, & Simon, 1998), illustrates this rating. In the unit, students are introduced to a variety of real-life
situations involving growth patterns, and they describe these patterns using tables of values, graphs, and formulas. In the lesson, students
investigated a person’s hair growth using data in a table, made predictions about the person’s hair length after five months, and wrote a recursive
formula to represent the hair growth. Heath began the lesson by asking if anyone could figure out the meaning of the recursive formula NEXT =
CURRENT + 1.5 in relation to Paul’s haircut. She continued by asking students to explain each part of the direct formula L = 2 + 1.5 T. When
students understood the formulas, Heath asked students how long Paul’s hair would be after two years. She noted in her journal:
I solved this problem the long way on the board with writing all the months and adding 1.5 cm each month until we had done two
years. Then I showed them how you could plug the number of months into the [direct] formula. We plugged in 24. We had our
answer a lot faster. I wanted them to realize how a formula could make it easier to solve a problem. It was only going to help
them, not make the work harder. I showed plugging in other numbers. Some students understood. I had them working on the [next
context] fingernails and toenails. They had to make a ratio table and a graph for each. They really struggled with trying to write
their own formulas. (Heath, Journal entry 10/27/97)
In this example, Heath emphasized conceptual understanding, shared the mathematical work with the students, posed questions that encouraged
students to participate and share their solutions, and helped students make connections among mathematical ideas.
The evidence gathered for lesson presentation and development for Donnely indicated a range from Level 1 to Level 3A. An overall rating of
Level 2A was assigned, indicating that Donnely led review of previous lessons, discussion of homework, or a warm-up activity for most of the
class period (see Table H55). A lesson presented by Donnely from a class using the MiC seventh-grade algebra unit, Building Formulas (Wijers,
Roodhardt, van Reeuwijk, Burrill, Cole, & Pligge, 1998), illustrates this rating. In the unit, students are introduced to recursive and direct formulas
through the investigation of patterns. The lesson was a review of Section A and the first half of Section B. The observer noted:
On the board were the day’s activities: (1) Return graded papers; (2) Review the quiz; (3) Homework: Write each definition 5
times. [Mr. Donnely] handed out a quiz on pp. 1–22, developing formulas from patterns, and a glossary of terms from Building
Formulas. All of the definitions. . . were written out on the side blackboard. After 23 minutes, [Mr. Donnely] gave the answers to
the quiz questions with absolutely no discussion. This took 8 minutes. [Prior to the lesson, Mr. Donnely] told me that the students
were having a lot of trouble with order of operations when they were substituting numbers into formulas, but he did not talk about
order of operations at all when he went over the answers. He asked if there were any questions, and there were none. [Then Mr.
Donnely said that] if [students] wrote each definition five times [for their homework], they would get 25 bonus points. They were
required to memorize the definitions of terms. (Donnely, Observation 1/12/98)
In this example, the entire class period was given to review of previous material and a homework assignment.
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To illustrate lesson presentation and development at Level 1, a lesson presented by Donnely from a class using the MiC seventh-grade algebra
unit, Building Formulas (Wijers, Roodhardt, van Reeuwijk, Burrill, Cole, & Pligge, 1998), is described. In the unit, students are introduced to
recursive and direct formulas through the investigation of patterns. In the lesson, students were to draw a square with an area of 154,000 square
meters to scale. The observer noted:
[Mr. Donnely] began the class handing back and reviewing two quizzes. Some students were working on a diagnostic sheet on
squaring whole numbers, decimals, and mixed numbers using a calculator. [Mr. Donnely] then distributed Student Activity Sheet
2 and told [the students] to do problems 16 and 17. I saw no one write any explanations of how they did either problem because all
of the students waited for [Mr. Donnely] to come around to their desks and tell them exactly how to do both problems. [He said,]
“Here you go: (1) Use the calculator to find the square root; (2) Round the square root to 400 meters; 3) Make a square on the
sheet approximately 1 inch on a side.” I asked one student why he rounded to 400. [The student replied,] “The teacher told me to.”
At the end of the period, I asked another student if she had finished. [She replied,]“I don’t know.” (Donnely, Observation 2/2/98)
No formal lesson was presented on this occasion. Students were given an assignment, but the content was not discussed prior to students’
completing it. Students lacked the support they needed to understand the mathematics on their own.
The evidence gathered for lesson presentation and development for St. James indicated a range from Level 3A to Level 3B. An overall rating of
Level 3A was assigned, indicating that even though St. James presented particular procedures or strategies, students were unable to use the
methods in solving problems during independent or group work (see Table H55). A lesson presented by St. James from a class using a
conventional seventh-grade mathematics textbook illustrates this rating. In the lesson the students added integers. St. James gave the students two
rules, one for adding integers with like signs and one for adding integers with different signs. After showing the students several examples, he
expected the students to apply the rules as they solved assigned problems. The observer noted:
After [Mr. St. James] introduced the lesson by saying, “We are going to learn how to add integers today,” he put the rules on the
overhead projector, one for like signs and one for different signs, and did a couple of examples. [He asked,] “Any questions?”
[But continued,] “When adding integers, we always add from the left to the right.” [One student asked when trying to do] 7 + (⎯9),
“Do I add 7 and 9? Isn’t 7 the larger number? What do you do if you have the same numbers? I don’t get it.” (St. James,
Observation 10/21/97)
In this example, St James demonstrated a particular procedure without further elaboration, and students were unable to solve problems using the
presented procedure.
The evidence gathered for lesson presentation and development for McLaughlin indicated a range from Level 3A to Level 3B. An overall rating of
Level 3B was assigned, indicating that McLaughlin presented procedures or strategies and the students practiced them in rote ways (see Table
H55). A lesson presented by McLaughlin from a class using a conventional seventh-grade mathematics textbook illustrates this rating. In the
lesson, the students used the guess-and-check problem-solving strategy. McLaughlin presented the strategy, but did not include an explanation of
when the guess-and-check strategy would be most appropriate or what strategy could be used for making a logical guess on a second try. The
observer noted:
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Multiple strategies were encouraged [by Ms. McLaughlin] but none were evident. Students always checked solutions to see if they
fit the conditions of the problem. All problems were done individually. All instruction was done with the large group. This lesson
could not have been more traditional. It was done very well for that mode of instruction. [Ms. McLaughlin] had good control and
students were paying attention. [She] was well prepared, and understood the material. [Ms. McLaughlin] said frequently, “If you
know another strategy to solve this, go ahead and use it.” No one ever did. [She] tended to ask questions, let the students begin to
answer, and then interrupt, and finish it herself. Several times, [Ms. McLaughlin] started with, “If I were doing this, . . ."
(McLaughlin, Observation 9/25/97)
In this example, McLaughlin presented the guess-and-check problem-solving strategy, and the students practiced it in a rote fashion.
In summary, the overall ratings for lesson presentation and development of the four Grade 7 teachers in District 1 varied from Level 2 to Level 5
(see Figure H8). One MiC teacher was given a rating of 5, indicating an emphasis on conceptual understanding with teacher and students sharing
the mathematical work. One teacher using a conventional curriculum was assigned Level 3B, indicating that students practiced procedures or
strategies presented by their teachers in rote ways. Another teacher using a conventional curriculum was assigned Level 3A. Even though the
teacher presented particular procedures or strategies, students were unable to use the methods in solving problems during independent or group
work. The remaining MiC teacher received a rating of Level 2A, indicating an emphasis on review of previous lesson, homework, or warm-up
activity.
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Figure H8. Level of lesson presentation and development, District 1, Grade 7.
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Nature of Inquiry
A lesson presented by Heath (Observation, 2/19/98) using the MiC algebra unit Building Formulas (Weijers, Roodhardt, van Reeuwijk, Burrill,
Cole & Pligge, 1998) is used to illustrate the rating of Level 3 on the composite index for the nature of inquiry during instruction (see Table H56
in this appendix). In this lesson, students wrote formulas with and without parentheses for patterns of bricks that were either lying or standing and
used the distributive property in an informal way. They also were asked to describe a pattern given a formula. Heath presented the concepts and
worked through the first question with the students. After that students worked in small groups and discovered things on their own. The observer
noted: “Students developed conceptual understanding of the distributive property through the use of concrete situations. For example, [for a
particular pattern that repeated 4 times] a student stated, ‘The basic pattern has 1L so multiply by 4. The basic pattern has 2S, so multiply by 4. 4 ×
1L + 4 × 2S is the same as 4(1L + 2S)’ ” (Heath, Observation 2/19/98). Students made conjectures about building and representing the patterns of
bricks, and they made connections between the patterns and the algebraic expressions and equivalent representations of an algebraic expression.
The context of building walls with bricks was familiar to students.
A lesson presented by Donnely (Observation, 2/2/98) using the MiC algebra unit Building Formulas (Weijers, Roodhardt, van Reeuwijk, Burrill,
Cole & Pligge, 1998) is used to illustrate the rating of Level 1 on the composite index for the nature of inquiry during instruction (see Table H56).
In the lesson, students were to calculate the length of a side of a square given the area of the square. The lesson as presented did not promote
conceptual understanding. The students waited for Donnely to come to their desks and give them explicit directions about how to do the assigned
questions: Use a calculator to find the square root, round the square root to 400 meters, and to make a square in which the length of the side was 1
inch. During the lesson, no student conjectures were observed. In response to the observer’s query about the reason for rounding the square root to
400, a student replied that Donnely told her to do it. Although connections between area, square root, and scale drawing were evident in the unit
questions, the lesson as presented did not promote such connections. Connections between mathematics and the students’ life experiences were not
apparent in this lesson.
A lesson presented by St. James (Observation, 3/2/98) on the Pythagorean theorem and finding the distance between two points on the coordinate
plane is used to illustrate the rating of Level 1 on the composite index for the nature of inquiry during instruction (see Table H56). St. James began
the lesson with demonstrating how to find the distance between two points on the coordinate plane and working the examples shown in the book in
a step-by-step fashion. The lesson as presented did not promote conceptual understanding, as noted by the observer: “Students were taught a
process and were never allowed to think or reason about the situation to develop some understanding of the process. Conceptual understanding
was not fostered” (St. James, Observation 3/2/98). No student conjectures were observed during the lesson. Procedures were demonstrated for the
students, and they followed the directions for solving the problems. No connections among mathematical ideas were discussed. No connections
between the mathematics and students’ life experiences were discussed.
A lesson presented by McLaughlin (Observation, 12/10/97) on integer subtraction is used to illustrate the rating of Level 1 on the composite index
for the nature of inquiry during instruction (see Table H56). McLaughlin began the lesson with a review of the “rules” for subtracting integers and
emphasizing adding the opposite of the second integer. For example, for –3 – (–5) = x, McLaughlin changed the subtraction sign to addition and
changed –5 to +5. When a student changed the sign of the first integer, McLaughlin reminded her that the rule was never to change the first
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integer. At that point, the student drew three clear circles and five shaded circles, crossed out pairs of clear and shaded circles, and wrote +2 to
represent the remaining shaded circles. The class then solved integer addition and subtraction exercises as they played “math baseball.” Sharing
the solution for 9 – 14, a student wrote 9 + (–14) = –23. McLaughlin urged the students to remember that in this case they were to subtract the
absolute values of the integers. For 36 + (+12), a student started to change the signs and subtract. McLaughlin interrupted him and queried, “You
have the same signs. Shouldn’t you add the integers?” The student then stated the correct answer. In this lesson, some students used strategies to
solve integer addition and subtraction exercises, but most students practiced the procedures presented by their teacher without understanding.
Because the lesson focused on the rules for integer subtraction, no student conjectures were observed. Connections among mathematical concepts
were limited, and no attempt was made to connect the mathematics to students’ lives.
In summary, the four Grade 7 teachers in District 1 varied from Level 1 to Level 3 on the composite index for the nature of inquiry during
instruction (see Figure H9). One MiC teacher was assigned a rating at Level 3, indicating that inquiry during class emphasized conceptual
understanding of the mathematical content; that student conjectures were characterized by investigating the veracity of particular statements; and
that connections among mathematical ideas were explained. The remaining teachers (one MiC) were assigned ratings at Level 1, indicating that
inquiry during the lesson was limited to lower order thinking; that lessons did not promote conceptual understanding; and that connections among
mathematical ideas and connections between mathematics and students' lives were not discussed.
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Figure H9. Level of the nature of mathematical inquiry during instruction, District 1, Grade 7.
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Teachers' Interactive Decisions
Heath was assigned Level 4 on the composite index for interactive decision making, indicating that interactive decisions were reflective of good
standard pedagogy (43%) and teaching for understanding (37%; see Figure H44 in this appendix). For example, Heath emphasized mathematical
terminology, as noted in a journal entry:
Students really struggled with p. 17. They did not think there was anything irregular about a rectangle or a diamond. I had to really
stress what regular and irregular shapes were. I made two categories on the board. Under each category I drew shapes and had
students identify the difference between the two categories. The students started to understand. I also decided to teach them the
term congruent. (Heath, Journal entry 9/16/97)
On another occasion, when Heath realized that students did not know the meaning of diameter, she modified the lesson and explained the diameter
of a circle and a soccer ball (Heath, Journal entry 9/25/97). In both of these examples, Heath clearly worked toward students’ understanding of the
mathematical vocabulary. She also included additional exercises based on students’ need for practice. Heath noted:
Students didn’t understand p. 9, question 15 without having a picture drawn for them on the board. They struggled with question
16 as well. So I wrote the formula for total tiles on the board. I gave them a path number to see who could solve for the total tiles
and show their answer first. I kept changing the path number. Students were then able to solve questions 17, parts a) and b), even
if it meant that some had to draw a picture. I thought they did pretty well with these questions. (Heath, Journal entry 2/9/98)
In this example, Heath provided additional exercises until students were able to solve this type of problem, which represented an important step in
formulating generalizations of various patterns later in the lesson. Heath also introduced mini lessons on procedures, for instance, when she found
out during the lesson that students had not graphed ordered pairs or multiplied integers (Heath, Postobservation interview 3/27/98). At times,
Heath introduced different contexts to facilitate understanding. The observer noted, “When there was a misconception about ratios, [Ms. Heath]
conducted a poll of the class and related that to ratios” (Heath, Observation, 11/12/97). In another situation she introduced a context for
investigating Next-Current formulas: “When we reviewed p. 4, question 4, students still were having trouble with Next-Current formulas. I gave
them some other examples like, “You baby-sit every Saturday and make $10. If you save all your money, etc.” From these examples, some
students were able to create Next-Current formulas” (Heath, Journal entry 2/2/98). In these examples, different contexts were used to clarify and
extend student’s understanding of particular concepts and procedures. Other interactive decisions coded for Heath were most aligned with teaching
for understanding. For example, Heath’s explanations promoted connections between a situation and a representation of the situation, as she noted
in a journal entry: “When we were going over p. 27, I had a student try to make a graph on the chalkboard as I showed my car (a piece of chalk)
driving around a track. That way the class saw simultaneously what happened to the graph as the car moved” (Heath, Journal entry 10/23/97). On
this occasion, Heath focused students’ attention on understanding how a graph represented a particular situation. During other lessons, her
interactive decisions promoted connections among mathematical ideas and students’ life experiences:
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As I polled the class about their knowledge of degrees [in relation to the sum of the exterior angles of a polygon], they looked at
me as if I had three eyes. Well, I told the students to picture me in the park on my skateboard. I then jumped up and spun around
360º. I asked them, “What did I just do?” They called out, “A 360.” Then I told them, “See, you know math. A 360 means 360º.” I
explained more. Then I started at the front of the room and turned 90º, walked across the classroom, turned 90º, and walked back
to where I started. I asked them to notice that I was turned the same way I had started. I had still turned a total of 360º. [The sum
was] not affected by my walking around the classroom in a square. This led them into p. 20. (Heath, Journal entry 9/17/97)
During this lesson, Heath’s explanation promoted connections between mathematical ideas and students’ lives, which in turn promoted students’
learning mathematics with understanding. Heath’s interactive decisions also focused students’ attention on pertinent elements of tasks and
reasonableness of their solutions. For example, Heath noted:
I wrote on the board the formula NEXT = CURRENT + 1.2 and gave the groups 5 minutes to figure out what this meant in
relation to Paul’s haircut. Some students knew but didn’t know how to explain it to other students. Some thought the formula was
something that only applied to Paul’s hair and missed the point of a formula. I wrote L = 2 + 1.5T on the board and asked them to
identify what each part of the formula represented. Eventually groups were able to understand the formula.
In this situation, Heath focused students’ attention on the reasonableness of their statements and the meaning of each aspect of the formula,
thereby promoting students’ learning with understanding.
Donnely was assigned Level 2 on the composite index for interactive decision making, indicating that, although some emphasis was given to
standard pedagogy, interactive decisions were predominantly least aligned with teaching for understanding (50%; see Figure H45). Although only
two interactive decisions were coded for Donnely, the results of this analysis are consistent with the larger set of data collected for him. For
example, Donnely introduced a method or procedure, and students were expected to follow that method. The observer noted: "There was no
discussion of problems. The students asked [Mr. Donnely] how to do the problems, and he told them" (Donnely, Observation 2/2/98). In this
example, Donnely introduced a method for students to use. As a result, he did the mathematical work for the students. Donnely also added reviews
to lesson, as illustrated in his journal: "Many students did not complete the table of all the Platonic solids. The table was reviewed for the entire
class" (Donnely, Journal entry 10/24/97). In this situation, a review was added to enable all students to complete the table.
St. James was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
least aligned with teaching for understanding (80%; see Figure H46). For example, St. James introduced a step-by-step procedure for students to
use for addition and subtraction of fractions: “Some students were a little rusty with fractions, but most knew what they had to do to solve addition
and subtraction problems. They just needed practice. After I rewrote the steps, at least they could answer back correctly when I asked” (St. James,
Journal entry 1/30/98). In this example, St. James emphasized a direct method for students to use. He did the mathematical work, and the task for
students were reduced to trying to memorize a procedure introduced by their teacher. On other occasions, St. James preferred his own explanations
over those offered by students in his class. The observer noted: “On the one occasion that a student gave an explanation for his work, [Mr. St.
James] ignored him and explained it in his own way to the class” (St. James, Observation 4/7/98). When answers were elicited, correct answers
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were sought. If one student did not give a correct answer, St. James immediately asked another student for the answer (St. James, Observation
2/3/98). During other class periods, no changes in instruction were made in response to student unexpected strategies. The observer noted: “A
student wanted to change 0.8% to a decimal by putting 0.8 over 100. [Mr. St. James] ignored him and told the class to move the decimal 2 places
to the left” (St. James, Observation 5/5/98). In this example, St. James did not change instruction to talk about the adequacy of a student’s strategy,
which was different from the procedure he emphasized.
McLaughlin was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were least aligned
with teaching for understanding (see Figure H47). For example, when responses were elicited from the students, McLaughlin sometimes answered
the questions herself, as noted by the observer: “When students started to explain their answers, [Ms. McLaughlin] cut them off and completed the
explanations. Students were not allowed to explain why they chose a particular strategy” (McLaughlin, Observation 9/25/97). Although
McLaughlin frequently asked students if they solved problems in different ways, she eventually led the class to use one specific procedure for
solving a type of problem (McLaughlin, Observation 2/6/98). McLaughlin introduced procedures that students were expected to use, as she noted
in a postobservation interview: “For the third worksheet, students did not know the rules for multiplying signed numbers, so I put the rules on the
board” (McLaughlin, Postobservation interview 11/13/97). This emphasis on rules occurred in other classes as well, as noted by the observer: “For
one of the warm-up problems, –7 + –3, students gave answers of 4 and –4. [Ms. McLaughlin] then asked, “Who remembers the rule?” Students’
explanations were reciting the rules” (McLaughlin, Observation 2/6/98).
Rules and procedures were emphasized, but the conceptual basis for these procedures were not developed in class. Learning mathematics with
understanding was not promoted in McLaughlin’s classes.
In summary, the four Grade 7 teachers in District 1 varied from Level 1 to Level 4 (see Figure H10). One MiC teacher was assigned Level 4,
indicating that her interactive decisions emphasized good standard pedagogy and teaching mathematics for understanding, and one MiC teacher
was assigned Level 2, indicating that some decisions were reflective of good standard pedagogy, although decisions were predominantly least
aligned with teaching for understanding. The two remaining teachers using conventional curricula were assigned Level 1, indicating that their
interactive decisions were least aligned with teaching mathematics for understanding.
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Figure H10. Level of teachers' interactive decisions, District 1, Grade 7.
Nature of Student Explanations
The index ratings about the nature of students’ explanations for Heath ranged from Level 1 to Level 2 (see Table H57 in this appendix. The mean
rating across observations was 1.56, indicating that students’ explanations were focused on procedures. To illustrate a rating at Level 2, students’
explanations that occurred during a lesson by Heath are described. The observer noted: “At the end of the period students discussed the number of
vertices, faces, and edges on their polygon and the procedures they used to find them” (Heath, Observation 9/24/97). In this example, students’
explanations were focused on procedures, not mathematical reasoning.
The index ratings about the nature of students’ explanations for Donnely ranged from Level 1 to Level 2 (see Table H57). The mean rating across
observations was 1.22, indicating that students usually stated only answers. To illustrate a rating at Level 1, students’ explanations that occurred
during a lesson by Donnely are described. The observer noted: “The worksheets on patterns asked for explanations, but I did not observe any
students writing explanations” (Donnely, Observation 12/22/97). In this example, students were asked to explain their thinking, but focused on
answers only.
The index ratings about the nature of students’ explanations for St. James ranged from Level 1 to Level 2 (see Table H57). The mean rating across
observations was 1.22, indicating that students usually stated only answers. To illustrate a rating at Level 1, students’ explanations that occurred
during a lesson by St. James are described. The observer noted: “Students never explained responses or strategies but simply gave answers to
problems”(St. James, Observation 9/52397). In this example, students stated answers only and did not elaborate on their procedure or reasoning.
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The index ratings about the nature of students’ explanations for McLaughlin ranged from Level 1 to Level 2 (see Table H57). The mean rating
across observations was 1.56, indicating that students’ explanations were generally focused on procedures. To illustrate a rating at Level 2,
students’ explanations that occurred during a lesson by McLaughlin are described. The observer noted: “Students explained how they got an
answer but the focus was on procedure” (McLaughlin, Observation 10/23/97). In this example, students’ explanations were focused on procedures,
not mathematical reasoning.
In summary, the mean ratings for the four Grade 7 teachers in District 1 varied from 1.22 to 1.56, which indicates that answers were elicited more
frequently than explanations focused on procedures. The ratings for MiC teachers and teachers using conventional curricula were similar (see
Figure H11).
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Figure H11. Level of students' explanations, District 1, Grade 7.
Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Heath ranged from Level 1 to Level 3 (see Table H58 in
this appendix). The mean rating across observations was 1.44, indicating that the teacher rarely elicited from students different problem-solving
strategies or only briefly mentioned them. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by
Heath is described. The observer noted: “Students used different strategies to build the wall given [a number of] the bricks, but the other parts of
the lesson were directed by [their teacher]” (Heath Observation 2/19/98). In this example, Heath asked students about different problem-solving
strategies for only one part of the lesson.
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The index ratings about the extent to which multiple strategies were discussed in class for Donnely were all at Level 1 (see Table H58), indicating
that multiple strategies were not elicited from students. For example, on one occasion the observer noted, “One way to solve the problems was
introduced by [Mr. Donnely] and followed by the students” (Donnely, Observation 2/2/98).
The index ratings about the extent to which multiple strategies were discussed in class for St. James ranged from Level 1 to Level 2 (see Table
H58). The mean rating across observations was 1.11, indicating that multiple strategies were not elicited from students. To illustrate a rating at
Level 1, the discussion of multiple strategies that occurred during a lesson by St. James is described. The observer noted: “Students were directed
to solve the problems the way [Mr. St. James] solved them. They were discouraged from using different strategies” (St. James, Observation
4/7/98). In this example, St. James did not elicit multiple strategies from students.
The index ratings about the extent to which multiple strategies were discussed in class for McLaughlin ranged from Level 1 to Level 3 (see Table
H58). The mean rating across observations was 1.78, indicating that McLaughlin rarely elicited different problem-solving strategies from students
or only briefly mentioned them. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by McLaughlin
is described. The observer noted: “[Ms. McLaughlin] always asked if anyone did the problem differently. However, she eventually led the class to
use one specific strategy to solve one type of problem” (McLaughlin, Observation 2/6/98). In this example, McLaughlin only briefly mentioned
different problem-solving strategies.
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Teacher (No. of Observations)

In summary, the mean ratings for the four Grade 7 teachers in District 1 varied from 1.00 to 1.78. One teacher using a conventional curriculum had
a mean rating that approached 2.00, indicating that different problem-solving strategies were rarely elicited from students (see Figure H12). One
MiC teacher had a mean rating greater than 1.00, indicating that multiple strategies were rarely, if at all, elicited from students. Two teachers (one
MiC) had mean ratings of 1.00, indicating that multiple strategies were not elicited from students.
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Figure H12. Level of elicitation of multiple strategies, District 1, Grade 7.
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Lesson Reflection or Summary
The four Grade 7 teachers in District 1 varied from Level 1 to Level 3 on the index for lesson reflection or summary (see Figure H13). One MiC
teacher was assigned a rating at Level 3, indicating that students were frequently provided with opportunities to reflect on the mathematics in a
lesson or in a series of lessons or for students to summarize what they had learned in a lesson. One MiC teacher and two teachers using
conventional curricula were assigned ratings of Level 1, indicating that few opportunities, if any, were provided for reflection on or summary of
lesson content.
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Figure H13. Level of lesson reflection or summary, District 1, Grade 7.
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Summary
The eight Grade 7 teachers in District 1 varied in each of the six subcategories of Instruction that characterized mathematical interaction during
instruction (see Figure H14 and Key on next page). For one MiC teacher, mathematical interaction was more aligned with teaching for
understanding in some subcategories than for other subcategories. For the other teacher using MiC and the teachers using conventional curricula,
mathematical interaction using instruction was least aligned with teaching for understanding.
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Figure H14. Mathematical interaction during instruction, District 1, Grade 7.
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Lesson Presentation and Development

This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support

Nature of Mathematical Inquiry

This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge

Teachers' Interactive Decisions

This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding

Nature of Students' Explanations During Instruction

This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes

Elicitation of Multiple Strategies

This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction

Lesson Reflection or Summary

This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities
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Classroom Assessment
Three subcategories of Instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content
of feedback.
Heath expressed an interest in having students share solution strategies and explanations, but in reality such discussion rarely occurred. This, in
turn, affected Heath’s assessment practice. During lessons in which Heath explored the meaning of mathematical terminology (e.g., linear,
periodic, radius), some opportunities emerged to assess student conceptions. The observer noted, however, that Heath did not interact with
students in ways that promoted discussion (Heath, Observations 10/20/97, 5/6/98). As a result, classroom discourse often reverted back to teacherdirected demonstrations of a procedure or ways to complete an activity. For example, the observer noted, "After a 10-minute discussion of
solutions without explanations of strategies or procedures, a student said that he did not know how to find the number of liters. [Ms. Heath] did not
ask students to explain strategies. She told them how to find the liters" (Heath, Observation 12/8/97). Although Heath’s lessons had the potential
for exploring mathematical concepts and for providing concept-oriented feedback, she did not take advantage of these opportunities. Heath’s
feedback appeared to be restricted to “how to solve problems,” rather than the reasons a particular solution strategy was appropriate. For example,
the observer noted, "There were not explanations why answers were right or wrong or why 'the rules' worked" (Heath, Observation 5/6/98).
Consequently, student input that could have been used as discussion points was generally not elicited.
Table H9
Subcategories of Classroom Assessment: Heath, Fernwood Middle School, District 1, Grade 7
Subcategories
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

Evidence of student learning is limited to correct answers. Feedback was very teacher-directed, as Donnely believed that ultimately the teacher
was the authority. In response to the interviewer’s question about whether students knew an answer was correct by his reaction or by interacting
with other students, he responded: “Both. They do both. But most of the time it’s whatever feedback I give” (Donnely, Interview 3/27/98).
Donnely also noted the importance of students correcting their own mistakes with the aid of his feedback:
If [students] give me a numerical answer that’s incorrect, I try to encourage them to self-correct….I try to help them through it. If it’s
solving a particular formula or substituting into the formula and then solving, or what arithmetical operation is needed, I try to help them
through that. But I think it’s very important that they self-correct by positive feedback from me. (Donnely, Interview 3.27.98).
Correct answers were the ultimate goal. Understanding the meaning behind the procedures was not addressed.
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Table H10
Subcategories of Classroom Assessment: Donnely, Von Humboldt Middle School, District 1, Grade 7
Subcategories
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
2

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

St. James sought evidence of procedural competence largely through students’ written work. He explained:
As an example, I look at the tests. My first rule of thumb is to go down and if they don’t have exactly what they’re supposed to have, it’s
marked wrong. Then I go back and look through every question again. And the wrong ones, I look to see if there’s anything that they were
doing correct. (St. James, Interview 4/7/98).
St. James did not address the meaning behind the procedures, nor did he address student misconceptions, as noted by the observer: “During the
review, he read the question, called on a student for the answer, and referred to the vocabulary list of the board. If the answer was wrong, he went
on until he found the right answer. No ‘why’ or ‘how’ was involved” (St. James, Observation 9/23/97).
Table H11
Subcategories of Classroom Assessment: St. James, Addams Middle School, District 1, Grade 7
Subcategories
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
1
1

Description of Rating
Procedural competence
No feedback
Feedback withheld and/or misleading
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McLaughlin’s lessons demonstrated a primary interest in students’ procedural competence, such as decimal operations, addition of integers,
multiplication of fractions, and solving equations, as noted in several journal entries (McLaughlin, Journal entries 10/2/97, 12/5/97, 1/12/98,
3/13/98) and classroom observations (e.g., McLaughlin, Observation 3/4/98). Most instruction was presented in a didactic format, followed by
students completing assignments individually. These instructional formats and the attention given to correct computational procedures limited the
type and quality of the feedback offered to students. McLaughlin chose to respond to students’ incorrect answers with mini-lessons in which more
examples of correct procedures were given and subsequently reinforced through practice. Because few opportunities were available for student–
student conversation, feedback was solely teacher-directed.
Table H12
Subcategories of Classroom Assessment: McLaughlin, Wacker Middle School, District 1, Grade 7
Subcategories
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback
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In summary, the seventh-grade teachers in District 1 varied in the two of the three subcategories of classroom assessment. All teachers sought
procedural competence as evidence of student learning. Feedback from three teachers (two MiC) was teacher-directed, and one teacher using a
conventional curriculum provided little feedback to his students. Three teachers (two MiC) provided feedback that was directed toward skills and
procedures, and one teacher using a conventional curriculum withheld feedback.
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Figure H15. Classroom assessment, District 1, Grade 7.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working
relationships among students, and level of student engagement.
Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Heath ranged from Level 1 to Level 3 (see Table H59 in this appendix).
Although the mean rating across observations was 1.44, during six of the nine observations student–student conversation was rated at Level 1,
indicating that often discussion among students was not encouraged or was social in nature. To illustrate a rating at Level 1, student–student
conversations that occurred during a lesson by Heath are described. The observer noted: “This class did not share information or have
mathematical conversations”(Heath, Observation 10/20/97). In this example, students did not discuss the lesson with their peers. To illustrate a
rating at Level 2, student–student conversations that occurred during another lesson by Heath are described. The observer noted: “During
individual activities, some students talked about the problems and the math involved” (Heath, Observation 1/7/98). In this example, student–
student conversation occurred on a limited basis.
The index ratings about the nature of student–student conversation for Donnely ranged from Level 1 to Level 2 (see Table H59). The mean rating
across observations was 1.11, indicating that student–student conversation was not encouraged or was social in nature. To illustrate a rating at
Level 1, student–student conversations that occurred during a lesson by Donnely are described. The observer noted: “There were no mathematics
conversations between peers. There was some social conversation” (Donnely, Observation 3/16/98). In this example, the student–student
conversation that did occur was about social issues, not about mathematics.
The index ratings about the nature of student–student conversation for St. James were all at Level 1 (see Table H59), indicating that student–
student conversation was not encouraged or was social in nature. To illustrate a rating at Level 1, student–student conversations that occurred
during a lesson by St. James are described. The observer noted: “When students had conversation with peers, it was social, not mathematical in
content” (St.James, Observation 2/3/98). In this example, student–student conversation was not about mathematics, but was social in nature.
The index ratings about the nature of student–student conversation for McLaughlin ranged from Level 1 to Level 2 (see Table H59). The mean
rating across observations was 1.11, indicating that student–student conversation was not allowed or encouraged or was social in nature. To
illustrate a rating at Level 1, student–student conversations that occurred during a lesson by McLaughlin are described. The observer noted:
“Students worked alone on the problems, although they were told they could work together” (McLaughlin, Observation 1/8/98). In this example,
student–student conversation was allowed but did not occur.
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In summary, the mean ratings for the four Grade 7 teachers in District 1 varied from 1.00 to 1.44. One MiC teacher had a mean rating of 1.44,
indicating that student–student conversation was limited on some occasions and was not encouraged at other times (see Figure H16). The mean
ratings for remaining MiC teacher and both teachers using conventional curricula clustered near 1.00, indicating that student–student conversation
was not encouraged in their classrooms.

School-Teacher (No. of Observations)

MIC

Fernwood-Heath (9)

VonHumboldt-Donnely (9)

CONVENTIONAL

Addams-St.James (9)

Wacker-McLaughlin (9)

0

1

2

3

4

Figure H16. Level of student–student conversation, District 1, Grade 7.
Collaborative Working Relationships
The index ratings about the nature of students’ collaboration in the classroom for Heath ranged from Level 1 to Level 2 (see Table H60 in this
appendix). The mean rating across observations was 1.43, indicating that frequently none of the students were working together in small-group or
large-group settings; or if they were working in small groups, one student typically gave answers to other members of the group without
explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by Heath is described.
The observed noted: “No students shared mathematical ideas or strategies in small groups. Sometimes they took answers from each other, but they
never discussed their thinking or methods of solution” (Heath, Observation 4/8/98). In this example, students did not work collaboratively, but
they did give answers without explanations to others in their groups.
The index ratings about the nature of students’ collaboration in the classroom for Donnely ranged from Level 1 to Level 2 (see Table H60).
However, on five of the nine observations students’ collaboration was not rated because the main purpose of the lesson was to give students
practice or independent seatwork. The mean rating across the other observations was 1.25, indicating that none of the students were working
together in small-group or in large-group settings, or if they were working in small groups, one student typically gave answers to other members of
the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration that occurred during a lesson by
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Donnely is described. The observer noted, “Some students were doing the assignment for other students. They were not working collaboratively,
however” (Donnely, Observation 4/24/98). In this example, students were not working collaboratively; some were getting answers from other
students.
The index ratings about the nature of students’ collaboration in the classroom for St. James were all at Level 1 (see Table H60), indicating that
none of the students worked together in small-group or large-group settings, or if they were working in small groups, one student typically gave
answers to other members of the group without explanation. On one occasion, the observer noted, “All conversation and interaction was between
the teacher and student, never between students” (St. James, Observation 1/6/98).
The index ratings about the nature of students’ collaboration in the classroom for McLaughlin were all at Level 1 (See Table H60), indicating that
none of the students were working together in small-group or large-group settings, or if they were working in small groups, one student typically
gave answers to other members of the group without explanation. To illustrate a rating for students’ collaboration at Level 1, student collaboration
that occurred during a lesson by McLaughlin is described. The observer noted: “None of the students worked together in small groups or in a
large-group setting. They worked alone on problems although they were told they could work together”(McLaughlin, Observation 1/8/98). In this
example, students did not work collaboratively.

Teacher (No. of Observations)

In summary, the mean ratings for students’ collaborative working relationships for the four Grade 7 teachers in District 1 varied from 1.00 to 1.43.
The two MiC teachers had mean ratings greater than 1.00, indicating that on occasion a few students shared ideas or discussed how a problem
should be solved (see Figure H17). The two teachers using conventional curricula had mean ratings of 1.00, indicating that none of the students
were working collaboratively.

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)
Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)
0

1

2

3

4

Figure H17. Level of student collaborative working relationships, District 1, Grade 7.
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Student Engagement During Instruction
The index ratings about the extent to which students were engaged during instruction for Heath ranged from Level 2 to Level 4 (see Table H61 in
this appendix). The mean rating across observations was 2.89, indicating that student engagement was sporadic or episodic. To illustrate a rating
for student engagement at Level 3, students’ on-task behavior that occurred during a lesson by Heath is described. The observer noted: “There was
involvement on different levels throughout the class period. Most of the class seriously worked with the 24-Game, but most of the class did not
work with the divisibility rules seriously” (Heath, Observation 5/6/98). In this example, most students were engaged in class activities some of the
time, but this engagement was inconsistent.
The index ratings about the extent to which students were engaged during the lesson for Donnely ranged from Level 1 to Level 4 (see Table H61).
Although the mean rating across observations was 1.56, on six of the nine observations student engagement was rated at Level 1, indicating that
students were frequently off task, as evidenced by gross inattention or serious disruptions.To illustrate a rating for student engagement at Level 1,
students’ on-task behavior that occurred during a lesson by Donnely is described. The observer noted, “There was gross inattention on the part of
the students. There were no serious disruptions, however” (Donnely, Observation 10/27/97). In this example, students were frequently off task as
evidenced by their gross inattention.
The index ratings about the extent to which students were engaged during the lesson for St. James ranged from Level 1 to Level 4 (see Table H61).
The mean rating across observations was 2.44, indicating that student engagement was sporadic or episodic. To illustrate a rating for student
engagement at Level 3, students’ on-task behavior that occurred during a lesson by St. James is described. The observer noted, “Behavior was
pretty good. [Students] were engaged for most of the time” (St. James, Observation 11/11/97). In this example, most students were engaged in
class activities some of the time.
The index ratings about the extent to which students were engaged during instruction for McLaughlin ranged from Level 2 to Level 4 (see Table
H61). The mean rating across observations was 3.56, indicating that student engagement was widespread. To illustrate a rating for student
engagement at Level 4, students’ on-task behavior that occurred during a lesson by McLaughlin is described. The observer noted, “Students were
serious about the lesson and were very involved” (McLaughlin, Observation 1/8/98). In this example, most students were on task pursuing the
substance of the lesson.
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In summary, the mean ratings for students’ engagement during instruction for the four Grade 7 teachers in District 1 varied from 1.56 to 3.67. One
teacher using a conventional curriculum had a mean rating that approached 4.00, indicating that during many observations some occasions student
engagement was widespread with students on task pursuing the substance of the lesson most of the time (see Figure H18). One MiC teacher had a
mean rating close to 3.00, indicating that student engagement was sporadic or episodic. One teacher using a conventional curriculum had a mean
rating greater than 2.00, indicating that on some occasions student engagement was passive with students either clearly off task or nominally on
task and on other occasions student engagement was sporadic or episodic with students engaged in class activities some of the time. The remaining
MiC teacher had a lower rating, indicating that on some occasions students were off task, as evidenced by gross inattention or serious disruptions,
but on other occasions student engagement was passive with students either clearly off task or nominally on task.

Teacher (No. of Observations)

MIC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

CONVENTIONAL
Addams-St.James (9)
Wacker-McLaughlin (9)
0

1

2

3

4

Figure H18. Level of student engagement, District 1, Grade 7.
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Summary
The four Grade 7 teachers in District 1 varied in each of the three subcategories that characterized students' pursuits during instruction (see Figure
H19). Generally, student–student conversation and student collaboration were very limited. For most teachers, students' engagement in lesson
activities was quite varied among the four teachers, ranging from gross inattention in one MiC class to widespread engagement in one class using a
conventional curriculum.
MIC
Nature of Student–Student Conversation
This index measures the extent to which student exchanges with
peers reflected substantive conversation of mathematical ideas:

Fernwood-Heath

1. Conversation not encouraged
2. Lim ited conversation
3. Conversation not substantive in nature

VonHumboldt-Donnely

4. Substantive conversation
Students' Collaborative Working Relationships
This scale measures the extent to which interactions among
students reflected collaborative working relationships:
NA. Independent work
1. No collaboration am ong students
2. Lim ited exchange of ideas

CONVENTIONAL

3. Uneven participation
4. Substantive collaboration
Student Engagement during Instruction

Addams-St.James

This index measures the extent to which students remained
on task during the lesson:
1. Disruptive disengagem ent

Wacker-McLaughlin

2. Passive disengagem ent
3. Sporadic or episodic engagem ent

0
0.5
Student - Student Conversation

1
1.5
2
2.5
Student Working Relationships

3

3.5

4

4. W idespread engagem ent

Overall Student Engagement

Figure H19. Students’ pursuits, Grade 7, District 1.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents
Instruction in the simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and
indicates the level on the composite index Instruction for each teacher.
School-Teacher

Lesson Planning
FIPD
SAPD

Mathematical Interaction
LPD NI ID SE MS LCS

Fernwood-Heath
VonHumboldt-Donnely

3.75
1.25

3.75
1.25

5
2

3
1

4
2

Addams-St.James
Wacker-McLaughlin

1.25
2.5

1.25
2.5

3
3

1
1

1
1

Classroom Assessment
ES
FCP
FC

— MiC —
2.60 1.80 5
2
2.03 1.25 1.67
2
— Conventional —
2.03 1.39 1.67
2
2.60 2.23 1.67
2

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

2
2

3
2

1.80
1.39

1.79
1.56

3.61
1.95

43.10
23.35

4
1

1
2

1
3

1.25
1.39

1.25
1.25

3.05
4.59

22.14
30.73

1
2

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction

District 2
In District 2, six Grade 7 teachers participated in the study. Four teachers used MiC, and two teachers used the conventional curricula already in
place in their school. The lengths of the class periods varied for the seventh-grade teachers in District 2 from two-hour blocks meeting two to three
days a week at Guggenheim Middle School and Hirsch Metro Middle School to 55-minute class periods at Newberry Middle School. In this study,
three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Unit Planning
Keeton followed the recommended sequence of units. She found that planning MiC units required much more time than planning conventional
mathematics units that she had memorized over the years. As Keeton planned to teach a MiC unit, she thoroughly reviewed the unit, worked
through all of the lessons, and made answer sheets. Keeton commented that each MiC unit contained many skills that were interwoven into
lessons, and she felt responsible to teach and provide practice for each skill independently. Keeton noted the prerequisite knowledge listed in the
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teacher guide, and because she had taught the same students as the previous year, she felt aware of any missing skills. She planned warm-up
activities to address those and skills needed for district standardized tests. When determining the pace for a particular unit, she timed herself and
added the amount of time she thought it would take her students to complete the lesson. Keeton generally planned alone. She and the other
mathematics teachers at Guggenheim Middle School discussed concerns at their weekly morning meetings. One concern of the group was the
alignment of the MiC units with the district curriculum guidelines and the state standards. They planned to have each teacher record, during unit
planning, the correlation of MiC units with the district and state standards. The information would then be discussed as a group. Keeton felt that
MiC had advantages that were missing in conventional mathematics curricula: connections between mathematics and the students’ daily lives;
connections between mathematics and other disciplines; opportunities for collaborative working relationships among students in class; and the
portability of the materials. She also felt that because MiC problems were set in contexts they promoted retention of concepts by the students.
Keeton believed one disadvantage of MiC was the amount of time it took to grade individual homework assignments because a teacher could not
quickly check each answer using a solution key. Grading homework involved careful reading of each student’s work, determination of the
student’s interpretation of particular problems, and assessment of the student’s solutions (Keeton, Interview 3/20/98).
Table H13
Subcategories of Unit Planning: Keeton, Guggenheim Middle School, District 2, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
1
3

Description of Rating
Informal or formal assessment of students' understanding
Little or no variance from the text sequence
Consideration of the needs of current students

Teague followed the recommended sequence of MiC units. She believed that teaching MiC required much more teacher preparation time than a
conventional mathematics curriculum. As Teague planned for teaching a MiC unit, she carefully read all of the materials, worked through each
problem, and prepared all necessary materials. She relied on other mathematics teachers at her school to discuss the units with her and answer any
questions she might have. Teague found that she could not use the recommended unit pacing because her students needed more time to complete
problems. She felt that many students did not have key prerequisite mathematical skills and concepts. Furthermore, due to the amount of reading
required by MiC, students for whom English was not their primary language or students who had difficulty with reading were also struggling with
MiC. She stated:
But as you talk to different teachers in our school, depending on the group [of students] they have, you find that two of our
teachers are successful and say, "Yeah, [MiC] isn’t bad." Their kids are in advanced classes. The two of us who have the "at risk"
kids, we’re struggling. So I think it has to do with the students that you’re teaching and the exposure they have had to mathematics
in general (Teague, Interview 3/20/98).
Teague raised these concerns with other mathematics teachers at Guggenheim Middle School during weekly department meetings.
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Table H14
Subcategories of Unit Planning: Teague, Guggenheim Middle School, District 2, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
1
1
2

Description of Rating
Little or no consideration of students' prior knowledge
Little or no variance from the text sequence
Adjustment anticipated

Draski used the recommended sequence of MiC units. When planning to teach a unit, she based decisions on her perceptions of students' needs
with respect to the mathematical content. Draski used pacing suggestions in teacher support materials, but adjusted the pace as instruction
developed or as a result of collaboration with other teachers.
Table H15
Subcategories of Unit Planning: Draski, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated

McFadden used the recommended sequence of MiC units. When planning to teach a unit, she based decisions on her perceptions of students' needs
with respect to the mathematical content. McFadden used pacing suggestions in teacher support materials, but adjusted the pace as instruction
developed or as a result of collaboration with other teachers.
Table H16
Subcategories of Unit Planning: McFadden, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
2

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Adjustment anticipated
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Cunningham noted the recommended sequence of chapters in the textbook, but reorganized the chapters to accommodate the content of the state
standardized tests and seasonal-or holiday-related activities. When planning to teach a chapter, she considered the strengths and weaknesses of her
students, their interests, the district curriculum guide, and current events. She supplemented the textbook whenever she found more meaningful or
interesting material. Cunningham planned various forms of instruction for each chapter (e.g., introductory presentations, group work, and
individual reinforcement). She tried to pace the chapters by considering both the number of topics in the chapter and students' understanding of the
content, a process which she found to be a difficult balancing act. Cunningham did not work through the problems as part of her planning and
acknowledged that that process might be helpful in identifying problems that were inappropriate for her students. Cunningham planned textbook
chapters alone (Cunningham, Interview 3/16/98).
Table H17
Subcategories of Unit Planning: Cunningham, Newberry Middle School, District 2, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
2
2

Description of Rating
Consideration of student abilities
Consideration of external factors
Adjustment anticipated

Stark collaborated with another teacher at Newberry Middle School to develop the scope and sequence of the seventh-grade mathematics program
and based decisions on the teacher manual, district curriculum guidelines, and expectations of high school mathematics teachers. Stark planned to
teach chapters that prepared students for district standardized tests. She looked to her more experienced colleague for suggestions in pacing
instruction (Stark, Interview 3/16/98).
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Table H18
Subcategories of Unit Planning: Stark, Newberry Middle School, District 2, Grade 7
Subcategory

Rating

Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

1
2
1A

Description of Rating
Little or no consideration of students' prior knowledge
Consideration of external factors
Follows recommended pacing

In summary, the seventh-grade teachers in District 2 varied on all three subcategories of unit planning (see Figure H21). With respect to students'
prior knowledge when planning to teach a unit or chapter, one MiC teacher assessed students' understanding of prerequisite skills or concepts.
Three teachers (two MiC) based unit planning on their perceptions of students' prior knowledge in mathematics or in reading without informal or
formal assessment. For the two other teachers (one MiC), students' prior knowledge was not an important element in planning at the unit level.
UNIT PLANNING CODES*
Students' Prior Knowledge. The following scale measures the extent to which the teacher thinks
about and identifies students' prior knowledge while planning to teach a unit.

MiC

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and
vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

Guggenheim-Keeton

School-Teacher

Guggenheim-Teague
B

HirschMetro-Draski

B

Students' Prior Knowledge

HirschMetro-McFadden

UnitSequence
Pace of Instruction

Unit Sequence. The following scale measures the extent to which the teacher might consider the
sequence of instructional units.
1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Conventional
Pace of Instruction. The following scale measures the extent to which the teacher might consider
the pace for instruction when planning to teach a unit.

B

Newberry-Cunningham
A

Newberry-Stark
0

1

2

3

Figure H21. Unit planning, District 2, Grade 7.
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1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.
* For detailed description of Unit Planning Codes, see Table H62 in this appendix.
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Teachers varied in determining the sequence of instructional units. The two teachers using conventional curricula used considered external factors
such as the content of the standardized testing program when sequencing chapters whereas the four MiC teachers used the sequence of units
recommended in teacher support materials. Teachers also varied in their planning of the pace of instruction. One MiC teacher considered the
learning styles and reasoning skills of her students when pacing instruction. Four teachers (three MiC) used the pacing suggestions in teacher
support materials, but adjusted the pace as instruction developed or as a result of collaboration with other teachers. One teacher using a
conventional curriculum solely followed the pacing suggestions in teacher support materials.
Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
Keeton completed most planning for individual lessons during unit planning. Prior to teaching an individual lesson, however, she reworked each
problem, anticipated difficulties, and ensured that materials were ready. Keeton reported that even with this careful planning, students often
brought up questions or observations she had not thought about during planning. She began each class period with a review of prerequisite
material, which consisted of skills or connections to previous lessons. Keeton also planned whole-class discussion of the topic, which enabled her
to assess student understanding. Then directions were given for small-group work. The groups of four to five students were randomly chosen every
four weeks (Keeton, Interview 3/20/98). Keeton reported using various forms of instruction: small-group work (on 43% of the reported days);
teacher presentation (50%); whole-class discussion (52%); independent practice (58%); review of previous materials (58%); and warm-up
activities (60%), and each was given equal emphasis with other forms of instruction on at least half of the reported days (Keeton, Teacher Log,
1997-98).
During at least half of the reported class periods, students investigated problems (52%), discussed answers and solution strategies (52%), and
participated in whole-class discussions (53%). Each of these activities was given equal emphasis with other classroom activities for at least 60% of
the class periods. Additional emphasis was given to students’ investigation of problems; over half of the class period was devoted to this activity
on 29% of the days. Other student activities were reported on fewer occasions: listening to the teacher or taking notes (27%), practicing
computation (21%), and reflecting on or summarizing lesson concepts (22%), although the amount of class time students were involved in each
activity varied. Listening to their teacher or taking notes and reflection on the lesson were frequently given equal emphasis with other student
activities whereas practicing computation consumed over half the class period on 40% of those days. Students rarely took tests or quizzes or began
homework during class (Keeton, Teacher Log, 1997-98).
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In general, observation reports completed during Keeton's classes supported the information she provided in her teaching logs. The lesson on
2/19/98, for example, included: review of previous lesson (large-group discussion), 34 minutes; teacher presentation, 17 minutes; small-group
work (in which groups rotated to various stations), 57 minutes. Class periods were two-hour blocks that met two to three times a week.
Table H19
Subcategories of Lesson Planning: Keeton, Guggenheim Middle School, District 2, Grade 7
Subcategory

Rating

Students’ Performance in Previous Lesson

3

Purpose of the Lesson

4

Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3
3

Description of Rating
Changes focused on students' understanding of the mathematical content
of the lesson
Expectation for student learning emphasizes higher order thinking,
depth of knowledge, and/or understanding
Students' participation and collaboration planned for during instruction
Investigation of problems and discussion of answers and solution
strategies important elements in the lesson plan

When planning to teach individual lessons, Teague considered her students’ mathematics skills and their performance in previous lessons. She was
concerned with the content her students were actually learning. Although students participated in more activities that involved mathematical
thinking in MiC than when studying a conventional curriculum, she was not convinced that their thinking was mathematically valid. She looked
for short cuts that might be successful for her students and relied on supplementary materials from various resources. Teague reported that lesson
planning was essential:
You have to know exactly what you’re talking about in order to instruct the kids. You have to have your manipulatives available.
You can’t just come into the classroom at one moment and say, "Oh, I’m going to whip this out of the closet." It doesn’t happen.
So everything has to be preplanned. Again, your group situation depends on the environment of a classroom on each particular
day. So it’s totally different. You just can’t come into a classroom cold turkey and put something up on the board and just start. It
all has to be preplanned. So there’s a lot of prior work that goes into it before you can actually teach it. (Teague, Interview
3/20/98)
Decisions about small-group work, however, were made during instruction. When Teague felt the students were focused on mathematics and were
settled down to work, she allowed them to work in pairs. She often chose a more accomplished student in mathematics to pair with a less
accomplished one (Teague, Interview 3/20/98). Teague used various forms of instruction and frequently gave each equal emphasis with other
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forms of instruction: teacher presentation (on 47%of the reported days); whole-class discussion (44%); warm-up activities (34%); review of
previous material (31%); and small group work (25%). Independent practice (15%) was rarely used (Teague, Teacher Log, 1997-98).
Four student activities were reported on about the same percentage of days: listening to the teacher or taking notes (39%); investigating problems
(42%); participating in whole-class discussions (42%); and discussing answers and solution strategies (44%). Each activity was given equal
emphasis with other student activities on more than 75% of the reported class periods. Students practiced computation on 28% of the reported
days. This activity was given equal emphasis with other classroom activities on 52% of the days, at least half of the class time on 28% of the days,
and less than 15% of the class time on the remaining days. Students reflected on or summarized the daily lesson (8%) and took tests or quizzes
(6%) infrequently (Teague, Teacher Log 1997-98).
In general, observation reports completed in Teague's classes support the information she provided in her teaching log. The lesson on 3/20/98, for
example, included: housekeeping duties, 6 minutes; whole-class discussion, 8 minutes; independent practice, 22 minutes; review (large group), 13
minutes; teacher presentation of lesson interspersed with seatwork, 57 minutes; housekeeping duties, 2 minutes. Class periods were two-hour
blocks that met two to three times a week.
Table H20
Subcategories of Lesson Planning: Teague, Guggenheim Middle School, District 2, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2B
1
2

Description of Rating
Changes in the next day's plans because of students' performance
Emphasis given to becoming familiar with the mathematical content,
presentation of the mathematics, and lesson context
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

Draski considered students' performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or
adding a review. She selected lesson content to reflect a continuity of mathematics content, integrating lesson materials from various resources.
Draski used small-group work frequently, reporting its use on 44% of the recorded days. This form of instruction was given at least half of the
class time on 42% of the days, and on the remaining days it was given equal emphasis with other forms of instruction. Teacher presentation (46%)
and whole-class discussion (40%) were frequently used, but were given less class time. Teacher presentation was given less than 15% of class time
on 70% of the days and equal emphasis with other forms of instruction on the remaining days whereas whole class discussion was given equal
emphasis with other forms of instruction on 70% of the days and less than 15% of class time on remaining days. Review of previous material
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(30%), warm-up activities (18%), and independent practice (11%) were used on fewer days and were given small amounts of class time (Draski,
Teacher Log, 1997-98).
Although students investigated problems on 28% of the reported days, these investigations were given more class time than other student
activities. On 63% of the reported days, students’ investigation of problems was given equal emphasis with other student activities and at least half
of the class time on 25% of the days. Students discussed answers and solution strategies on 30% of the reported days, and this activity was given
equal emphasis with other student activities on 77% of those days. Listening to teacher or taking notes (40%) and participating in whole-class
discussion (28%) were given less than 15% of class time. Students rarely reflected on or summarized lesson concepts (12%), took tests or quizzes
(12%) and practiced computation (4%), and students never began homework during class time (Draski, Teacher Log, 1997-98).
In general, observation reports completed during Draski's classes supported the information she provided in her teaching logs. The lesson observed
on 1/16/98, for example, included: introduction of lesson, 13 minutes; small-group activity, 77 minutes; large-group review, 30 minutes. Class
periods were two-hour blocks that met two to three times a week.
Table H21
Subcategories of Lesson Planning: Draski, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2A
2
2

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Whole-class discussion and small-group or pair work anticipated
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

McFadden selected lesson content to reflect a continuity of mathematics content, integrating lesson materials from various resources, planning in
the same manner daily without considering students' performance in the previous lesson. McFadden planned small-group work more often than
other forms of instruction, reporting its use on 43% of the recorded days. Small-group work was given at least half of the class time on 58% of the
days and equal emphasis with other forms of instruction on the remaining days. McFadden planned teacher presentation (32%) and whole-class
discussion (35%) on about the same number of days. However, whole-class discussion was given equal emphasis with other instructional formats
71% of the reported days and at least half of the class time on the remaining days whereas teacher presentation was given equal emphasis with
other instructional formats on 37% of the days and less than 15% of the class time on more than half of the days. On about one fourth of the
recorded days, review of previous material (28%) and independent practice (23%) were used, but they varied in time and emphasis. Review of
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previous material was given equal emphasis with other forms of instruction on 65% of the days and less than 15% of class time on the remaining
days. Independent practice received equal emphasis with other instructional formats on 50% of the days, at least half of the class time on 36% of
the days, and less than 15% of class time on remaining days. McFadden rarely planned warm-up activities (McFadden, Teacher Log, 1997-98).
Students participated in whole-class discussions (37%), discussed answers and solution strategies (35%), and investigated problems (35%) on
about the same number of days, but the amount of class time given these activities varied. Students investigated problems for at least half of the
class time on 47% of the days, equally with other student activities on a third of the days, and less than 15% of the class period on remaining days
whereas participation in whole-class discussions and discussion of answers and solution strategies generally were given equal emphasis with other
student activities. Students rarely took tests or quizzes (17%), reflected on or summarized lesson concepts (8%), and began homework (2%), and
reportedly never practiced computation in class (McFadden, Teacher Log, 1997-98).
In general, observation reports completed during McFadden's classes supported the information she provided in her teaching logs. The lesson
observed on 10/21/97, for example, included: housekeeping, 14 minutes; introduction of lesson and discussion, 21 minutes; directions and
distribution of materials, 13 minutes; small-group activity interspersed with large-group discussion, 56 minutes; teacher summary and
assignments, 10 minutes. Class periods were two-hour blocks that met two to three times a week.
Table H22
Subcategories of Lesson Planning: McFadden, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
1
2A
1
2

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

When Cunningham planned individual lessons, she looked through the text and made decisions about the sequence of instruction and problems
that best illustrated the lesson. Cunningham planned review of concepts or skills based on students' performance in the previous lesson,
introduction of the new lesson, and reinforcement of the new topic either as a class activity or homework assignment. She also varied student
activities to provide opportunities for both small-group and independent work. Cunningham valued cooperative group work, especially for
problem solving, as an effective learning tool as well as a necessity for daily living. She usually planned heterogeneous groups, assigning each
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student a specific responsibility, but sometimes allowed the students to form their own groups (Cunningham, Interview 3/16/98). An example of a
lesson observed during Cunningham's class on 2/2/98 included: warm-up activity, 14 minutes; large-group discussion of warm-up, 10 minutes;
individual seatwork (writing meanings of mathematics terms), 6 minutes; large-group instruction/discussion, 11 minutes; small-group work, 19
minutes.
Table H23
Subcategories of Lesson Planning: Cunningham, Newberry Middle School, District 2, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
2A
2
2

Description of Rating
Changes in the next day's plans because of students' performance
Lesson content selected to reflect continuity of mathematical content,
integrating lesson materials from various resources
Whole-class discussion and small-group or pair work anticipated
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

When planning to teach an individual lesson, Stark relied on the textbook. If students had difficulty with a particular lesson, she planned to review
the lesson during the next class period. If problems persisted, Stark sought help from a more experienced colleague who often modeled how she
might teach in that particular situation. Stark did not plan to include small-group work daily because the class period was 55 minutes. Students
could, however, choose to work together during independent practice if they worked productively (Stark, Interview 3/16/98). An example of a
lesson observed during Stark’s class on 11/18/97 included: individual work, 8 minutes; large-group activity (teacher led), 12 minutes; and largegroup instruction, 30 minutes.
Table H24
Subcategories of Lesson Planning: Stark, Newberry Middle School, District 2, Grade 7
Subcategory
Students’ Performance in Previous Lesson
Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

Rating
2
1
1
1

Description of Rating
Changes in the next day's plans because of students' performance
Little or no planning to teach the specific lesson
Students' discourse in the classroom seldom, if at all, planned as part of
the lesson
Investigation of problems and discussion of mathematical ideas seldom
planned for the lesson
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The seventh-grade teachers in District 2 varied on all four subcategories of lesson planning (see Figure H22). With respect to students'
performance in the previous lesson, one MiC teacher made decisions that focused on students' understanding of mathematics such as a more indepth exploration of the content or the introduction of another approach to encourage understanding. Four teachers (two MiC) considered students'
performance in the previous lesson and made decisions, for example, about extending the lesson to complete a task or adding a review. One (MiC)
teacher planned lessons in the same manner daily without considering students' previous performance. Teachers also varied in the ways they
thought about the purpose of the lesson when planning to teach. One MiC teacher had clear expectations for students that emphasized higher order
thinking, depth of knowledge, and understanding. Three teachers (two MiC) selected lesson content to reflect a continuity of mathematical ideas,
integrating lesson materials from various resources. One MiC teacher planned lessons to become familiar with the mathematics, the presentation,
and the lesson context, and for the remaining teacher using a conventional curriculum, little or no specific planning for lessons occurred prior to
instruction other than to prepare worksheets or quizzes for students.

Students' Performance in
Previous Lesson

MiC
Guggenheim-Keeton*
B

HirschMetro-Draski*

A

HirschMetro-McFadden

A

School-Teacher

Guggenheim-T eague

Purpose of Lesson

Forms of Instruction that
Promote Classroom
Discourse for Purpose of
Lesson

Conve ntional
A

Newberry-Cunningham
Newberry-Stark
0

1

2

3

4

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on Context of
Lesson

LESSON PLANNING CODES
Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels

Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson
materials from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the
mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in which
the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class
discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.
*For detailed description of Lesson Planning Codes, see Table H63 in this appendix.

* 2-ho ur blo c ks m e e ting 2-3 tim e s a we e k.

Figure H22. Lesson planning, Grade 7, District 2.
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The seventh-grade teachers also varied in the choice of forms of instruction planned to encourage classroom discourse with respect to the purpose
of the lesson (see Figures H23- H24 and Tables H64-H69). One MiC teacher encouraged students' participation and collaboration through the use
of various forms of instruction, but substantive conversation in class was not a primary consideration. Two MiC teachers included the use of
whole-class discussion and small-group or pair work, but the focus was on completing tasks rather than on developing substantive conversation.
Three teachers (one MiC) seldom planned forms of instruction that encouraged student discourse.
The use of whole-class discussion varied from 35% to 52% of the reported days among four of the seventh-grade teachers in District 2.
(Additional data were unavailable for the two teachers using a conventional curriculum.) All four teachers generally used whole-class discussion
equally with other forms of instruction. Small-group work varied from 25% to 44% of the reported days. Teague frequently used small-group work
equally with other forms of instruction, Keeton varied the amount of class time devoted to small-group work, and the two other teachers used
small-group work equally with other forms of instruction or from 50% to 75% of the class period. Teacher presentation varied among the teachers
from 32% to 50% of the reported days. Two MiC teachers planned teacher presentation in equal emphasis with other forms of instruction and two
teachers planned teacher presentation for less than 15% of the class period or equally with other forms of instruction. Review of previous material
varied from 28% to 58% among the teachers. Three teachers gave review equal emphasis with other forms of instruction on 50% to 65% of the
reported days and one teacher used review for less than 15% of the class period. Warm-up activities varied in use from 2% to 60% of the reported
days.
Two teachers chose to use warm-up activities with equal emphasis to other forms of instruction, whereas the other teachers used less than 15% of
the class period for such activity. Independent practice varied among the teachers from 11% to 58% of the reported days and varied in emphasis
from being used in combination with other forms of instruction to using the entire class period.
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Figure H23. Forms of instruction that promote discourse for the purpose of the lesson: (a) Warm-up activities and (b) Review of previous material,
(c) Teacher presentation, and (d) Whole-class discussion, Grade 7, District 2.
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Teachers also varied in the fourth subcategory of lesson planning, student activities that promote discussion, problem solving and reflection on the
content of the lesson (see Figures H24-H26 and Tables H70-H77). One MiC teacher planned discussions and problem investigation as important
elements in the lesson. Four teachers (three MiC) included such activities in lesson planning, but the significance of these student activities in
learning mathematics with understanding was not considered. The remaining teacher using a conventional curriculum seldom planned student
activities that promoted discussion, problem solving and reflection. Problem investigation, discussion of answers and solution strategies, and
participation in whole-class discussions generally varied from 28% to 53% of the reported days and generally were given equal emphasis with
other forms of instruction. Students listened to their teachers or took notes on 23% to 40% of the reported days, with two teachers giving it equal
emphasis with other forms of instruction and two using less than 15% of the class period. (Data were unavailable for the two teachers using
conventional curriculum.) Students less frequently practiced computation in class (varying from 0% to 33% of the reported days), reflected on or
summarized lesson content (8% to 22%), and took tests or quizzes (6% to 17%). Students rarely began homework in class.
Small Group Work
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Figure H24. Forms of instruction that promote discourse for the purpose of the lesson: (e) Small group work and (f) Independent practice, Grade
7, District 2.
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Listened to Teacher or Took Notes
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Figure H25. Student activities that promote discussion, problem solving, and reflection on the lesson: (a) Listened to teacher or took notes, (b)
Investigated problems, (c) Discussed answers and solution strategies, and (d) Participated in whole-class discussions, Grade 7, District 2.
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Figure H26. Student activities that promote discussion, problem solving, and reflection on the content of the lesson: (e) Practiced computation, (f)
Took test or quiz (g) Reflection on or summarized lesson concepts, and (h) Began homework, Grade 7, District 2.
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Mathematical Interaction During Instruction
Six subcategories of Instruction characterized the mathematical interaction during instruction: lesson presentation and development; nature of
mathematical inquiry during instruction; interactive decisions during instruction; nature of students’ explanations; elicitation of multiple
strategies; and lesson reflection, summary, or closure.
Lesson Presentation and Development
All evidence gathered for lesson presentation and development for Keeton was coded as Level 5, indicating that she emphasized a conceptual basis
for the mathematical content and that Keeton and the students shared the mathematical work (see Table H78 in this appendix). A lesson presented
by Keeton from a class using the MiC seventh-grade algebra unit, Ups and Downs (Abels, de Jong, Meyer, Shew, Burrill, &, Simon, 1998),
illustrates this rating. In the unit, students are introduced to a variety of real-life situations involving growth patterns, and they describe these
patterns using tables of values, graphs, and formulas. In the lesson, students estimated the circumference and diameter of a giant sequoia tree; used
a cross section of a tree to estimate the age of the tree and draw conclusions about the tree’s growth; and learned about the strategy of matching
core samples to create a chronology of tree growth. Keeton’s emphasis on conceptual understanding was evident throughout the lesson. She used
probing questions to help the students develop conceptual understanding and make connections between the new concepts in the lesson and
concepts previously studied. The observer noted:
[Ms. Keeton] directed the students’ attention to notes on the board regarding circles and asked them to copy the notes. While
copying the notes, students participated in a class discussion on the vocabulary:
Circle
Circumference – distance around
Circumference = πd
Diameter – distance through the center (from one end to other)
Radius – distance from center to end
Chord – segment in circle – not including center
[Ms. Keeton] continuously focused the lesson on student understanding and on making sense. This was even evident during the
time that students were reading the Letter to the Student. After [students read] each paragraph they had to interpret and explain
what had been read. [Ms. Keeton] did not rely totally upon the textbook to do all of the concept development. [She helped]
students make connections between a new problem, finding the circumference of a tree, and problems previously investigated [in
science class]: people’s heights equaling their arm spans and elbow-to-wrist length equaling foot length. [Ms. Keeton] also shared
facts about sequoia trees, and through questioning she guided students in the ways they explained their ideas and in the ways they
organized acquired knowledge. If [Ms. Keeton] thought that students could improve upon their wording, she used questioning
techniques to help students refine explanations. During small-group work, this observer noticed that most students were used to
writing out explanations for their thinking. Multiple strategies were encouraged and valued. (Keeton, Observation 4/21/98)
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In this example, Keeton emphasized conceptual understanding, shared the mathematical work with the students, posed questions that encouraged
students to participate and share their solutions, and helped students make connections among mathematical ideas.
The evidence gathered for lesson presentation and development for Teague indicated a range from Level 2 to Level 4. An overall rating of Level 4
was assigned, indicating that Teague attempted to teach for conceptual understanding (see Table H78). A lesson presented by Teague from a class
using the MiC seventh-grade algebra unit, Building Formulas (Wijers, Roodhardt, van Reeuwijk, Burrill, Cole, & Pligge, 1998), illustrates this
rating. In the unit, students are introduced to recursive and direct formulas through the investigation of patterns. In the lesson, students used
recursive formulas to find the number of tiles for various path numbers; investigated different ways to compute the number of tiles in a path; were
introduced to direct formulas written with arrow language; and compared direct and recursive formulas. Teague tried to develop conceptual
understanding through direct teaching, questioning, and having students explain their solution strategies. The observer noted:
[Ms. Teague] led the class through the MiC textbook pages, drawing diagrams on the board, having students draw diagrams,
asking students to explain problems, and having students write out and read their explanations for patterns. Using drawings and
shadings on the tile path designs, [Ms. Teague] led students into making generalizations such as 2 + path number × 2 for the
number of gray tiles. Students were expected to check the formula with data from various paths listed in the chart they filled in on
p. 4; to apply the formula to other cases; and to explain why the formula worked. [Ms. Teague] continually had students refer back
to the tile path drawings and had students repeatedly explain how the generalized pattern worked. Connections among patterns in
the table/chart on p. 4 and arrow language and other symbolic language were explained. [Ms. Teague] continually asked students
to explain their solutions. At one time, two students were called to the board to explain why there were 34 white tiles and 62 gray
tiles in path 30. Multiple strategies were not elicited from students. [Ms. Teague] did introduce the formula given on p. 6. A
student asked, “Where did they get the 4?” [Ms. Teague] replied, “I don’t know.” [She] and the class did check to verify that the
formula worked, but no one offered a reason why it worked. (Teague, Observation 2/17/98)
Teague noted in her journal that:
Students were unable to see the relationship of gray and white tiles for each path. Students had to draw paths on the board in order
to complete the chart [on p. 4]. Students could not understand [on p. 6] why 4 + 29 × 2 = 62 was used instead of 30 × 2 + 2 = 62.
Order of operations had to be reviewed in order to get the correct answer for 4 + 29 × 2. (Teague, Journal entry 2/17/98)
In this example, Teague attempted to teach for conceptual understanding, but she and her students struggled with conceptual interpretation of
formulas.
The evidence gathered for lesson presentation and development for Draski indicated a range from Level 2 to Level 5. An overall rating of Level
2A was assigned, indicating that Draski led review of previous lessons, discussion of homework, or presentation of warm-up activity for most of
the class period (see Table H78). A lesson presented by Draski from a class using the MiC seventh-grade number unit, Cereal Numbers (Abels,
Gravemeijer, Cole, Pligge, & Meyer, 1998), illustrates this rating. In the unit, students revisit number and geometry topics covered previously in
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the curriculum and develop and extend their number sense. In the lesson, students reviewed and took a quiz on using information from tables to
answer questions; reviewed vocabulary by completing a word-search puzzle; and began a lesson on volume. The observer noted times for various
activities during the lesson:
[Ms. Draski] directed me to the following list written on the whiteboard in the front of the room: (1) Warm-up puzzle [designed to
prepare students for the high school competency test]; (2) Review Set B; (3) Quiz on Set B; (4) Start Set C (in groups); (5)
Homework, problem 1a, p. 11.
Individual seatwork on a worksheet. Students were to find 55 words in the 22 by 22 rectangular array of 484 letters. (This was
designed to only familiarize students with vocabulary words that would be used on the grade-level district test and the state high
school competency test.) (28 minutes)
Large-group instruction, pp. 6–9. This did not include problems 11 and 13 on p. 10. (20 minutes)
Quiz on Section B. The first two pages of the three-page MiC [end-of-unit] test was used. Before distributing the two-page test,
[Ms. Draski] talked about the two tables listed on the quiz. Students were allowed to use calculators. (42 minutes)
Large-group introduction to lesson, relating cereal boxes to students’ experiences. “Why are boxes the same size? Why are boxes
of different sizes? We’re going to study cereal box sizes.” (2 minutes)
Large-group instruction on doubling volumes of boxes. [Ms. Draski] used the overhead and a transparency that gave a sample box
size of 2 dm by 3 dm by 5 dm and discussed the volume and the doubled volume. (7 minutes)
Small-group work. Students were assigned problems 1b–5 on pp. 11–13 to do in small groups. (16 minutes; Draski, Observation
12/3/97)
In this example, a warm-up puzzle, review of previous material, and a quiz dominated the class period.
To illustrate lesson presentation and development at Level 5, a lesson presented by Draski from a class using the MiC seventh-grade unit Packages
and Polygons (Kindt, Spence, Brinker, & Burrill, 1998), is described. In this unit, students explore two- and three-dimensional shapes and
investigate relationships among vertices, edges, and faces. In this lesson, students determined the types and number of faces and the number of
vertices and edges for Platonic solids. They discussed any patterns or relationships they noticed in the chart. This activity preceded lessons on
Euler’s Formula (i.e., for any polyhedron, the number of faces + the number of vertices – the number of edges = 2). Draski noted in a journal
entry: “I placed a transparency of the Platonic solids with the completed solutions of the faces, edges, and vertices on the overhead projector and
challenged students to find a pattern. One student came up with Euler’s formula and explained his findings to the class” (Draski, Journal Entry
11/3/97). In this example, Draski posed questions that encouraged students to participate in finding patterns and make connections among
mathematical ideas.
The evidence gathered for lesson presentation and development for McFadden indicated a range from Level 2 to Level 6. An overall rating of
Level 5 was assigned, indicating that McFadden emphasized a conceptual basis for the mathematical content and that McFadden and the students
shared the mathematical work (see Table H78). A lesson presented by McFadden from a class using the MiC seventh-grade geometry unit,
Packages and Polygons (Kindt, Spence, Brinker, & Burrill, 1998), illustrates this rating. In the unit, students explore two- and three-dimensional
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shapes and investigate relationships between vertices, edges, and faces. In the lesson, students identified polyhedra and described their properties.
Students made paper models of the five regular polyhedra from nets and constructed bar models with straws. McFadden asked questions to help
students make connections and see relationships. The observer noted:
Students were asked to identify 3-dimensional models of the Platonic solids from 2-dimensional nets. The models were hanging
from the ceiling among other 3-dimensional models of miscellaneous solids. Students were asked to record observations of
properties of models that were made during the class period. Each small group constructed all 5 regular solids from nets given to
them. Polyhedra were related to polygonal faces. For example, [Ms. McFadden asked], “How many faces come together at this
corner? …for the cube? …for the octahedron?” Students explained how they identified models of the Platonic solids from nets. In
cases of misidentification, [Ms. McFadden] asked questions that helped lead students toward recognition of the misidentification
and toward correct identification. For example, [she] asked student(s) what type polygons were used for the faces of the polyhedra
and if all faces were the same polygon. (McFadden, Observation 10/21/97)
In this example, McFadden emphasized conceptual understanding, shared the mathematical work with the students, posed questions that
encouraged students to participate and share their solutions, and helped students make connections among mathematical ideas.
To illustrate lesson presentation and development at Level 6, a lesson presented by McFadden from a class using the MiC seventh-grade number
unit, Cereal Numbers (Abels, Gravemeijer, Cole, Pligge, and Meyer, 1998), is described. In the unit, students revisit number and geometry topics
covered previously in the curriculum and develop and extend their number sense. In the lesson, students investigated the different shapes that
could be made from 5,512 boxes; compared the volume of popped and unpopped popcorn; solved problems about the volume and surface area of
boxes; investigated a new unit for volume, bushel; and used data in a table to find the five states that produced the most corn. McFadden presented
the lesson to the whole class. Then several various-sized groups of students worked on different activities, later reporting back to the whole group
while the rest of the class worked in small groups at their desks to build the longest prism with 24 cubes. The observer noted:
Two student volunteers selected two student-made decimeter cube models and used them to investigate whether or not two bags of
popped popcorn held one quart as advertised. They worked at a table in the rear of the classroom using paper towels, gloves, and
cups in their investigation. After the first two students measured the popped bags of popcorn and reported results of four cups and
five cups, two more volunteers went to the back of the classroom to repeat the same experiment and re-measure the popcorn.
Another two student volunteers stacked 37 student-made decimeter cubes to form prisms, always ending up with one cube left
over. At their desks students seated in groups of four used 24 cubes to create prisms. Although this opened up opportunities for
students to make conjectures about all possible solutions, students were in an initial stage of hands-on exploration. . . . Linking
surface and volume with rectangular prisms was present in the lesson. Physical models were used to give a visual way of
comparing and computing area and volume measurement. [Ms. McFadden] took one of the student models and posed questions
regarding re-positioning some of the cubes. When a student asked if the prism could be “flat,” the whole class discussed the
concept of one-unit thickness or height of a prism. Height of a prism was considered as being relative to the way that the prism
stood on a flat surface. It was noticed by [Ms. McFadden] and by the observer that students were, at first, reluctant to build any
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prism that had one unit as one of its dimensions. This was a necessary condition for students to consider in their quest for the
“longest prism.” In the testing of dimensions of the various 24-cube prisms, a duplicate answer was submitted for the chart (e.g., 2
by 4 by 3 and 2 by 3 by 4). A teacher-student discussion followed before the submission was dismissed as being a duplicate.
(McFadden, Observation 12/3/97)
In this example, McFadden supported the students’ cognitive work without reducing the complexity of the tasks and encouraged students to invent
solutions, articulate relationships, draw conclusions, and support their reasoning.
The evidence gathered for lesson presentation and development for Cunningham indicated a range from Level 2 to Level 5. An overall rating of
level 3B was assigned, indicating that Cunningham presented a procedure or strategy and the students practiced it in rote ways (see Table H78). A
lesson presented by Cunningham from a class using a conventional seventh-grade mathematics textbook illustrates this rating. In the lesson,
students learned how to draw an angle bisector. The observer noted:
The lesson consisted of copying [Ms. Cunningham’s] instructions for bisecting an angle. Questions were aimed toward recall of
previous vocabulary (e.g., segment, ray, and bisect). . . . Conceptual development of these terms was not emphasized. Even the
term bisect was not explored beyond recalling that it meant cut in half. Students picked up rulers (1 each) and compasses (1 per
group) then sat in groups (4 groups of 3 students and 3 groups of 2 students). Students copied the construction as [Ms.
Cunningham] modeled the drawing of an angle and the construction of its bisector. [Ms. Cunningham] used a straightedge, but
had no demonstration compass. (It was broken.) Instead, [Ms. Cunningham] said to the class, “Let’s pretend that this is your
compass.” [She] then used pretend motions with her hands and hand-sketched several arcs. . . . Then each student constructed
several more examples on paper. [Ms. Cunningham] worked more closely on a one-to-one basis with students. (Cunningham,
Observation 12/9/97)
In this example, Cunningham presented a procedure for drawing an angle bisector and the students practiced it in a rote manner. Her presentation
did not promote conceptual understanding.
To illustrate lesson presentation and development at Level 5, a lesson presented by Cunningham from a class using a conventional seventh-grade
mathematics textbook is used. In the lesson, Cunningham asked students to solve a logic problem about five people who studied various foreign
languages. The observer noted:
[Ms. Cunningham] asked questions about the logic problem. Students made statements about who was taking or not taking
[particular] language courses. Students had to give their reasoning for their statements. The rest of the class either agreed or
disagreed. Students were continually asked to justify and explain their answers and conjectures. [Ms. Cunningham] used student
responses to build discussion or to set a stage for group work. For example, a student suggested using a table to keep information
organized and [Ms. Cunningham] encouraged groups to consider this strategy for solving the logic problem. (Cunningham,
Observation 3/16/98)
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In this example, Cunningham emphasized conceptual understanding, shared the mathematical work with the students, and posed questions that
encouraged students to participate and share their solutions.
The evidence gathered for lesson presentation and development for Stark indicated a range from Level 2 to Level 5. An overall rating of level 3B
was assigned, indicating that Stark presented procedures or strategies and the students practiced them in rote ways (see Table H78). A lesson
presented by Stark from a class using a conventional seventh-grade mathematics textbook illustrates this rating. In the lesson, students graphed
inequalities on a number line, using the procedure Stark had presented. The observer noted:
Students had been told how to solve and graph inequalities, and they were expected to learn and use the procedures. Shading of
graphs was done mechanically, not by showing solution sets. Connections between equalities and inequalities were not explored
today. Students did write their solution steps on the board. [Ms. Stark, however,] did the oral explanations. (Stark, Observation
4/17/98)
In this example Stark presented a procedure for graphing inequalities and the students practiced it in a rote fashion.
In summary, the six Grade 7 teachers in District 2 varied in lesson presentation and development from Level 2 to Level 5 (see Figure H27). Two
MiC teachers received a rating at Level 5, indicating an emphasis on conceptual understanding with teacher and students sharing the mathematical
work. One MiC teacher was given a rating of Level 4, indicating an attempt to teach for understanding. The two teachers using conventional
curricula were assigned Level 3B, indicating that students practiced procedures or strategies presented by their teachers in rote ways. The
remaining MiC teacher was assigned Level 2, indicating an emphasis on review of a previous lesson, homework, or warm-up activity.
MiC
Guggenheim-Keeton
Guggenheim-Teague
A

HirschMetro-Draski
HirschMetro-McFadden
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Newberry-Cunningham

B
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Figure H27. Level of lesson presentation and development, District 2, Grade 7.
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Nature of Inquiry
A lesson presented by Keeton (Observation, 2/19/98) using the MiC algebra unit Building Formulas (Weijers, Roodhardt, van Reeuwijk, Burrill,
Cole & Pligge, 1998) is used to illustrate the rating of Level 4 on the composite index for the nature of inquiry during instruction (see Table H79
in this appendix). The first part of the lesson was a review of the rods and beams context in which students used recursive and direct formulas to
determine the number of rods used to construct beams of different lengths. The class then reviewed the concept of a basic pattern by describing the
shape and structure of a row of bricks. This discussion was the foundation of the homework assignment. Keeton then reviewed the algorithm for
division of fractions. Student groups rotated among three learning stations, two of which were worksheets on division of fractions and one was a
continuation of their work of explorations of patterns in rows of bricks. The mathematical content of the lesson was explored in enough detail for
students to think about relationships among mathematical ideas. For example, conceptual understanding was promoted when students made data
tables for determining the number of rods in beams of different lengths. Also, when dividing fractions, a student asked about changing 5 2/18 to an
improper fraction. Keeton used the example of 5 boxes of pencils, with 18 pencils per box, and 2 additional pencils. The lesson provided
opportunities for students to make conjectures and generalizations, as the observer noted: “During the lesson, students had the opportunity to
reconstruct their knowledge of rods and beams and to generalize ways to compute the number of [patterns with] rods given the beam number.
While discussing the groundwork for homework, students conjectured about repetitive brick patterns” (Keeton, Observation 2/19/98).
Connections between the work on fraction division and the MiC lessons were not apparent. During the MiC portions of the lesson, however,
students made connections between the data chart, the geometric designs, and the numbers of rods and beams. Symbolic expressions were
explored with the rods and beams as well as with the brick patterns. Some connections between mathematics and students’ life experiences were
explicitly made, as evidenced by the pencil example for understanding the meaning of an improper fraction and the patterns of bricks students
were making.
A lesson presented by Teague (Observation, 2/17/98) using the MiC algebra unit Building Formulas (Weijers, Roodhardt, van Reeuwijk, Burrill,
Cole & Pligge, 1998) is used to illustrate the rating of Level 3 on the composite index for the nature of inquiry during instruction (see Table H79).
In the lesson students used and compared recursive and direct formulas to determine the number of tiles used for large path numbers. They used
arrow language to write direct formulas. Teague began the lesson with a review subtraction of mixed numbers with regrouping. The MiC portion
of the lesson began with a review of a chart that was the basis for generalizing tile patterns for the number of white and grey tiles in a patio.
Teague then presented the unit pages for today's lesson. The observer noted: “[Ms. Teague] led the class through the MiC unit pages, drawing
diagrams on the board, having students draw diagrams, asking students to explain problems, and having students write out and read their
explanations for patterns” (Teague, Observation, 2/17/98). The mathematical content of the lesson was explored in enough detail for students to
think about relationships and connections among mathematical topics. The observer noted:
[Ms. Teague] continually had students refer back to the tile path drawings and had students repeatedly explain how the
generalized pattern worked. Even on the skill check example (subtraction of mixed numbers), [Ms. Teague] built upon concepts,
asking students questions such as "In this problem, why choose 63/63 for the number 1?" Connections between patterns in the
chart, arrow language, and other symbols were explained. (Teague, Observation, 2/17/98)
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Students investigated the veracity of particular statements, as noted by the observer: “Using drawings and shadings on the tile path designs, [Ms.
Teague] led students toward generalizations such as 2 = Path Number × 2 for the number of grey tiles. Students were expected to check the
formula with their data from various paths listed in the chart, to apply the formula to other cases, and to explain why the formula works” (Teague,
Observation, 2/17/98). Connections between tile patterns and students' daily lives were not thoroughly explained in the lesson.
A lesson presented by Draski (Observation, 12/3/97) using the MiC number unit Cereal Numbers (Abels, Gravemeijer, Cole, Pligge, & Meyer,
1998) is used to illustrate the rating of Level 2 on the composite index for the nature of inquiry during instruction (see Table H79). The lesson
began with a word-search puzzle for mathematical vocabulary, a review of relative and absolute comparisons, and a quiz. Draski then introduced
the MiC lesson with a discussion of cereal boxes by asking why cereal boxes varied in size. They discussed approaches to doubling the volume of
a sample cereal box. Students then completed an assignment from the unit in small groups, which involved measuring cereal boxes and comparing
their volumes, looking for relationships between dimensions of cereal boxes and shelving, enlarging the volume of a box by a factor of 2, and
investigating the effect that doubling the volume of a box has on surface area. The lesson as presented promoted conceptual understanding. The
observer noted that the quiz review was designed to "network, or pull together" students' knowledge of absolute and relative comparisons, tables
and graphs, parts and totals, and ratios, fractions, and percent, but these connections were not discussed in detail. The discussion of doubling the
volume of a cereal box led students to form generalizations. The observer noted:
[Ms. Draski] led the class in a discussion of figuring out the volume of a cereal box with dimensions 2 dm × 3 dm × 5dm and the
doubled volume. Students were then guided into a generalization about what can happen to the dimensions of a box when the
volume is doubled. The classwork assignment that followed this large group lesson was designed to reinforce the generalization.
Due to the time allotted for small-group work (16 minutes), there wasn’t time to observe the extent to which students were able to
re-generalize, or to individually generalize, what had been orally noted in the large-group setting. (Draski, Observation 12/3/97)
The discussion about cereal boxes was significant to most students. Most students had eaten cereal at home.
A lesson presented by McFadden (Observation, 10/21/97) using the MiC geometry unit Packages and Polygons (Kindt, Spence, Brinker, &
Burrill, 1998) is used to illustrate the rating of Level 2 on the composite index for the nature of inquiry during instruction (see Table H79). In the
lesson students identified Platonic solids, constructed paper models of the Platonic solids using nets, and investigated the number of faces and
edges of the polyhedra.
Observed student conjectures consisted mainly of making connections between a new problem and ones already seen. For example, students
identified 3-dimensional models of the Platonic solids from 2-dimensional nets. Connections among mathematical ideas were presented in the
lesson. McFadden asked questions about the number of faces that met at a vertex for each of the Platonic solids. Connections between the
mathematics and students' life experiences were not apparent in the lesson.
A lesson presented by Cunningham (Observation, 2/2/98) on collecting, interpreting, and displaying data is used to illustrate the rating of Level 2
on the composite index for the nature of inquiry during instruction (see Table H79). The lesson began with completion and discussion of a five-
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item mixed review. Handouts with the lesson activity were distributed, and students wrote the meanings of three terms, data, frequency table, and
tally marks. Cunningham led a discussion of the vocabulary and described the sample situation and data table in the handout. Students worked in
small groups to conduct their own surveys. Some aspects of the lesson focused on conceptual understanding such as the discussion of vocabulary
and the sample situation, but the main focus of the lesson was on understanding the procedures for collecting data and recording them in a table.
Observed student conjectures consisted mainly of making connections between a new problem and ones already seen. Students were to design a
survey and data table similar to those in the handout. Connections among mathematical concepts were present in the lesson, but the connections
were not discussed in detail, as noted by the observer: “Connections were made among tally marks, numerals, and line plots, although line plots
were not thoroughly discussed at this point. Discussion included the differences in data tables for the three possible questions to be used by the
students in their surveys” (Cunningham, Observation 2/2/98).
Connections between mathematics and students' daily lives were clearly apparent in the lesson. The observer noted:
[Ms. Cunningham] asked for examples of data used in situations that were familiar to students. Students replied, "Football,"
"stats," and "science class experiments." [Ms. Cunningham] also shared with the students the use of the words "tally" and
"tallyman" in a Jamaican song that goes something like this: "Tallyman, Tally me bananas. Daylight come and I wanna go home.
Dayo, da-a-ayo. . . "
A lesson presented by Stark (Observation, 4/17/98) about graphing inequalities and graphing ordered pairs is used to illustrate the rating of Level 1
on the composite index for the nature of inquiry during instruction (see Table H79). The lesson consisted of 3 or 4 students going to the board at
one time to write out their responses to 14 exercises. Stark talked about the procedures the students used in finding answers. The lesson as it
developed did not promote conceptual understanding, as noted by the observer: “Shading of the graphs was done mechanically, not by showing
solution sets” (Stark, Observation 4/17/98). No student conjectures were observed during the lesson. The observer noted that students were told
how to solve these problems and graph the inequalities. Students were expected to learn and use the procedures. Connections between equalities
and inequalities were not explored during the lesson. Connections between the mathematics and students' life experiences were not apparent in the
lesson.
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In summary, the four Grade 7 teachers in District 2 varied from Level 1 to Level 5 on the composite index for the nature of inquiry during
instruction (see Figure H28). One MiC teacher received a rating at Level 5, indicating that the mathematical content was explored in enough detail
for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; that students were
encouraged to made generalizations; and that connections between mathematics and students' lives were discussed. One MiC teacher was assigned
a rating at Level 3, indicating that inquiry during class emphasized conceptual understanding of the mathematical content; that student conjectures
were characterized by investigating the veracity of particular statements; and that connections among mathematical ideas were explained. Three
teachers (two MiC) were assigned ratings at Level 2, indicating that inquiry during class included limited attention to conceptual understanding;
that student conjectures consisted of making connections between a new problem and previous problems; and that connections among
mathematical ideas and connections between mathematics and students' lives were not discussed. The remaining teacher using a conventional
curriculum was assigned ratings at Level 1, indicating that inquiry during the lesson was limited to lower order thinking, that lessons did not
promote conceptual understanding; and that connections among mathematical ideas and connections between mathematics and students' lives were
not discussed.
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Figure H28. Level of the nature of mathematical inquiry during instruction, District 2, Grade 7.
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Teachers' Interactive Decisions
Keeton was assigned Level 5 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
most aligned with teaching for understanding (see Figure H48 in this appendix). For example, Keeton focused students’ attention on pertinent
elements of tasks, as illustrated in her journal: "Students had difficulty sorting rods and beams and [determining] total lengths. I had them redo the
table and recalculate their totals" (Keeton, Journal entry 2/21/98). In this example, Keeton directed students’ attention to important elements of the
task. Although she provided guidance, students completed the mathematical work on their own. Keeton also emphasized understanding
mathematics vocabulary:
[Ms. Keeton] asked the students, “What do you call these boxes?” A student replied, “3-D.” [Ms. Keeton] described the boxes and
later pursued the issue by asking, “What is the shape of Jenna’s box?” This time a student responded, “Rectangle,” and another
student said, “Rectangular prism.” This led into a discussion of the difference between the two terms. (Keeton, Observation
12/16/97)
In the postobservation interview after this lesson, the observer reported: “[Ms. Keeton] said that students had responded ‘net’ to her question about
the name of the boxes. She said that this misunderstanding caused her to have more discussion with students about recognizing rectangular prisms
and about distinguishing between two-dimensional figures and solids” (Keeton, Postobservation interview 12/16/97). Keeton also mentioned
students’ misunderstanding in her journal: “I questioned students about the names of geometric shapes. Some of their answers were a signal that
they did not retain prior knowledge. Therefore, we needed to review the nets and review the difference between polygons and three-dimensional
shapes” (Keeton, Journal entry 12/16/97). In this example, Keeton recognized students’ misunderstanding about the vocabulary, and she modified
the lesson to review the terms in a whole-class discussion. Keeton also emphasized mathematics processes such as articulation of thinking. The
observer noted: “Verbally, if [Ms. Keeton] thought that students could improve upon their wording, she used questioning techniques to help
students refine explanations. During small-group time, this observer noticed that most students were used to writing out explanations for their
thinking” (Keeton, Observation 4/21/98). The observer also noted:
When [Ms. Keeton] asked students what they knew about triangles and their angles, a student said equilateral. [Ms. Keeton]
picked up on the student’s response and, through questioning, elicited from that student, and from other contributing students, the
angle sum property for triangles and applications of the property. [This discussion] enabled students to find missing angle
measures of triangles. (Keeton, Observation 4/21/98)
In this lesson, Keeton continually supported higher order thinking by scaffolding questions and expecting meaningful explanations. She pressed
students to effectively communicate their thinking processes. Keeton’s explanations promoted conceptual understanding, as noted in her journal:
After students made a chart to [record the number of tiles] in the original design, they did not realize that the new design required
a new chart with different quantities of tiles. Because several students had a problem with this, I went back to the board and drew
a new chart to help them get started. I encouraged the students to use cubes to visualize the pattern before recording [the number
of tiles] in the their charts. If they could visualize the pattern before writing, then they could complete the chart. (Keeton, Journal
entry 1/26/98)
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In this example, Keeton focused students’ attention on conceptual understanding by encouraging them to visualize the new design before
completing a chart that organized the information, which would later be used to generalize the pattern in the design. Keeton also modified lessons
based on a student’s statement, as noted by the observer: “Reginold’s method of computing the number of rods led into the discussion of short cuts
instead of using one-by-one counting to determine the number of rods needed” (Keeton, Observation 2/29/98). In this example, Keeton modified
the lesson in response to a student’s method and used it as a basis to shape mathematical discussion.
Teague was assigned Level 4 on the composite index for interactive decision making, indicating that interactive decisions were reflective of good
standard pedagogy (50%) and teaching for understanding (30%; see Figure H49). For example, Teague added a mini-lesson focused on particular
procedures, as illustrated in her journal:
Students again had trouble with questions 6a and b. Again another chart was made. Students were unable to make a connection
between questions 2 and 6. I had to teach GCF:
1/3:
3
3
6
9
12
¼:
4
4
8
12
1/6:
6
6
12
This they remembered. (Teague, Journal entry 12/4/97)
Students could not explain at first or solve question 1 on p. 19. They did not get how to divide money among different groups of
kids. Additional examples had to be given. Calculators had to be given to students. But students had to be taught what numbers to
put into the calculators to solve problems. (Teague, Journal entries 1/7/98)
In these examples, Teague added mini-lessons on procedures. She also added review to lessons, as noted in journal entries:
I had to stop and teach: 1) Students did not know that in a triangle the sum of the 3 angles = 180º; 2) straight line [straight angle] =
180º; 3) circle = 360º. I gave examples of triangles and had students find the missing angle. This should be included with examples
in the text. (Teague, Journal entry 10/16/97)
Many, many students did not know that [the sum of the angles in] a triangle [is] 180º. They had no idea how to find a missing
angle. They did not know that a line [straight angle measures] 180º and therefore had trouble with the turns and angles. This
lesson had to be stopped and the facts had to be taught. The kids seemed to understand what I was teaching and hopefully, they
will retain the information. (Teague, Journal entry 11/24/97)
Teague added review to lessons based on students’ lack of understanding of particular concepts. She maintained that students should be told this
information and implied that they should memorize it, rather than investigate the concepts in real world contexts. At times, however, Teague’s
questions or explanations promoted conceptual understanding. The observer noted: “[Ms. Teague] continually had students refer back to the tile
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path drawings and had students repeatedly explain how the generalized pattern worked. Even on the skill check example (subtraction of two mixed
numbers), she built upon concepts, asking students questions such as, ‘In this problem, why choose 63/63 for the number 1?’ ” (Teague,
Observation 2/17/98). In this example, Teague focused students' attention on conceptual understanding and encouraged higher order thinking by
pressing students to connect an algebraic generalization to their drawings of a situation and to explain their selection of a representation for one
whole when subtracting mixed numbers. Teague sometimes emphasized mathematical processes such as articulation of thinking. The observer
noted: “Many answers were ‘Yes’ or ‘No.’ But these and other answers had to be justified by the students, even the computations (Teague,
Observation 3/20/98). In this example, Teague expected meaningful explanations and pressed students to communicate their thinking processes.
She also modified a lesson based on a student’s statement, as noted by the observer: “One student said that 12 × $1.20 = $14.42. [Ms. Teague] let
other students correct this statement. This led into discussion of alternative ways of doing multiplication (Teague, Observation 3/20/98). In this
example, Teague modified the lesson based on a student’s statement. She allowed students to question the adequacy of a solution and provided
opportunities for students to talk about alternative ways to multiply.
Draski was assigned Level 3 on the composite index for interactive decision making, indicating that interactive decisions were reflective of good
standard pedagogy (63%; see Figure H50). For example, Draski emphasized understanding mathematical vocabulary, as illustrated in her journal:
The forming of nets went well. Each group formed at least 3 or 4 nets. I found, however, that students didn’t understand solid
figures after checking with informal assessment. They were naming polygons instead of polyhedra. I had to review the shapes
again. I had students draw pictures and write definitions. We used models again to review the similarities and differences. (Draski,
Journal entry 9/26/97)
In this example, Draski clearly worked toward students’ understanding of the mathematical terms by introducing drawing of both planar and solid
figures and models to compare and contrast both types of figures. Draski also shifted students’ attention from small-group work to whole-class
discussion in order to address student difficulties, as she noted in a journal entry:
We discussed and worked on questions 1 and 2 together. They completed question 3 in small groups. Only one person out of two
classes knew how to set up the ratio, change it to a decimal, and then to a percent. Only one person figured out that you could find
the percent for one problem without dividing by just subtracting 70% from 100%. They really had forgotten everything and were
pretty much clueless. Therefore, we used calculators and worked the problems as a class. (Draski, Journal entry 11/17/97)
In this situation, when Draski realized the difficulties, she shifted students’ attention from working in small groups to a whole-class discussion
during which she reviewed the mathematical content of the lesson and provided calculators for converting ratios into decimals and percents.
McFadden was assigned Level 5 on the composite index for interactive decision making, indicating that interactive decisions were predominantly
most aligned with teaching for understanding (see Figure H8). For example, McFadden modified lessons based on a student’s inquiry. The
observer noted:
A student asked if the prism could be “flat.” This lead into a discussion of a one-unit height for a prism. Height of a prism was
considered as being relative to the way that the prism stood on a flat surface. Actually, it was noticed by the teacher and by the
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observer that students were, at first, reluctant to build any prism that had one unit as one of its subcategories. This was a necessary
condition for students to consider in their quest for the “longest prism” [that could be made with 24 cubes]. (McFadden,
Observation 12/3/97)
In this example, McFadden modified the lesson in response to a student’s inquiry, which led to a discussion of whether a prism could have a height
of one unit. In this way, pertinent elements of the task were clarified, and students were able to continue the mathematical work on their own.
McFadden also shifted students’ work from small groups to whole-class instruction in attempt to increase understanding of the mathematics, as
illustrated in her journal:
The students had such a difficult time using rulers, even after pre-instruction. . . . Their measurements were obviously incorrect.
Some students had mixed centimeters and inches, others had rounded their measurements, and a few students had even measured
the same dimension twice (L × W × L) and had different measures for the same subcategories. They got so mixed up and very
frustrated. I recorded all the measurements as students gave them, and then we worked together to spot the obvious mistakes
(misplaced decimals, no decimals, numbers too high or too low, etc). Many students remeasured their boxes, and most understood
the concept of measure in this instance. (McFadden, Journal entry 1/12/98)
In this situation, McFadden chose to discuss the measurements with the whole class rather than with each small group. In this way, the students
became involved in looking for mistakes and eventually were able to address their own errors in measurement. By shifting from small group work
to whole-class discussion, McFadden was able to create a learning environment in which students critically analyzed their work and subsequently
made changes in their approaches to measurement.
Cunningham was assigned Level 3 on the composite index for interactive decision making, indicating that interactive decisions were reflective of
good standard pedagogy (see Figure H51). For example, Cunningham focused students’ attention on pertinent elements of tasks: “[Ms.
Cunningham] noticed that one group used 7, instead of 8, baskets [field goals in basketball] with a total of 19 points. [In other words, she] pointed
out the other condition in the problem” (Cunningham, Postobservation interview 10/23/97). In this situation, Cunningham directed students’
attention to pertinent elements of the tasks, but her guidance did not reduce the cognitive demand of the task, and students completed the
mathematical work on their own. Cunningham also allowed students to introduce different strategies during instruction:
At one time a student mentioned that he had checked the subtraction exercises with a calculator. . . .[Ms. Cunningham]
encouraged that student and others to use calculators to check skill practice. Later [Ms. Cunningham] mentioned that calculators
were also useful in problem solving. (Cunningham, Observation 10/23/97)
When one student asked about an addition item written horizontally, another student proposed a time-saving strategy: Instead of
rewriting all of the addends, place the sheet of paper under one of them, write the others beneath it, appropriately lined up, and
then add. Then another student suggested an alternative method: Adding digits by place value. [Ms. Cunningham] elaborated on
both methods and suggested that each student use whichever method best suited him/her. (Cunningham, Observation 11/12/97)
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In these examples, Cunningham allowed students to introduce a different strategy that enabled other students to consider situations in different
ways thereby promoting understanding of a mathematical concept or providing access to problem solutions. In each situation, the strategy was
introduced in a way that did not reduce the mathematical work required by the task and opened opportunities for students to think about and
explore mathematical ideas.
Stark was assigned Level 1 on the composite index for interactive decision making, indicating that interactive decisions were predominantly least
aligned with teaching for understanding (83%; see Figure H52). For example, Stark clarified a particular procedure during the lesson rather than
including it prior to students working on their own. The observer noted: “Stark had demonstrated the prime factorization tree of 200, starting with
100 × 2. A student wondered why he had come up with a different result after starting with 8 × 25. Stark went through the process of developing a
factor tree with 8 × 25 and showed the student that you do get the same 23 × 52 result. But that was it. No other investigation occurred” (Stark,
Observation 12/9/97). In this example, in response to a student’s comment, Stark clarified the procedure for completing a factor tree, but no further
elaboration on the multiple ways to construct a factor tree took place. Limited changes were made during instruction on other occasions as well:
After I did examples on the board, students said they got different answers. After I walked around the room and helped individual
students, I changed the homework assignment from 15 to 8 problems. (Stark, Postobservation interview 12/9/97)
[Ms. Stark] said that students exhibited some difficulty with symbols of equality and inequality. She said that she modified the
lesson by cutting out the second objective, graphing ordered pairs. (Stark, Postobservation interview 4/17/98)
In these examples, Stark changed instruction minimally in response to students’ answers or statements. She did not lead whole-class discussions to
clarify the mathematical work and did not work toward teaching mathematics for understanding.
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In summary, the six Grade 7 teachers in District 2 varied from Level 1 to Level 5 (see Figure H29). Two MiC teachers were assigned Level 5,
indicating that their interactive decisions were most aligned with teaching for understanding, and one MiC teacher was assigned Level 4,
indicating that their interactive decisions emphasized good standard pedagogy and teaching mathematics for understanding. Two teachers (one
MiC) were assigned Level 3, indicating that their interactive decisions provided attention to good standard pedagogy. The remaining teacher using
a conventional curriculum was assigned Level 1, indicating that her interactive decisions were least aligned with teaching mathematics for
understanding.
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Guggenheim-Keeton
Guggenheim-Teague
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Hirsch Metro-McFadden
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Newberry-Cunningham
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Figure H29. Level of teachers' interactive decisions, District 2, Grade 7.
Nature of Student Explanations
The index ratings about the nature of students’ explanations for Keeton ranged from Level 1 to Level 3 (see Table H80 in this appendix). While
the mean rating across observations was 2.33, students’ explanations focused on mathematical processes (Level 3) as often as they focused on
answers only (Level 1) and procedures (Level 2). To illustrate a rating at Level 3, students’ explanations that occurred during a lesson by Keeton
are described. The observer noted: “[Explanation focused on processes] was evident throughout the lesson. Verbally, if [Ms. Keeton] thought that
students could improve on their wording, she used questioning techniques to help students refine explanations. During small-group work, this
observer noticed that most students were used to writing out explanations for their thinking” (Keeton, Observation 4/21/98). In this example,
students’ explanations focused on mathematical reasoning. Keeton asked probing questions to help the students state their thinking more clearly.
The index ratings about the nature of students’ explanations for Teague ranged from Level 1 to Level 3 (see Table H80). While the mean
rating across observations was 2.00, during three of the six observations, students’ explanations were rated at Level 3, indicating that
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students often focused on mathematical processes. To illustrate a rating at Level 3, students’ explanations that occurred during a lesson by
Teague are described. The observer noted: “Many answers were ‘yes’ or ‘no.’ But these and other answers had to be justified by students,
even the computations. At one time, [Ms. Teague] asked for a total price (p.7). One student said, “12 × $1.20 = $14.42.’ [Ms. Teague] let
other students correct this statement. This led into a discussion of alternative ways of doing the multiplication” (Teague, Observation
3/20/98). In this example, students’ explanations focused on solution strategies and mathematical reasoning.
The index ratings about the nature of students’ explanations for Draski were all at Level 2 (see Table H80), indicating that the students’
explanations focused on procedures. To illustrate a rating at Level 2, students’ explanations that occurred during a lesson by Draski are described.
The observer noted: “Most responses were one word or one phrases (e.g., absolute, relative, or a number. Occasionally, students did explain
strategies, such as using division to find percent” (Draski, Observation 12/3/97). In this example, students’ explanations focused on procedures
rather than on elaboration of reasoning or solution strategies.
The index ratings about the nature of students’ explanations for McFadden ranged from Level 2 to Level 3 (see Table H80). The mean rating
across observations was 2.33, indicating that students’ explanations usually focused on procedures. To illustrate a rating at Level 2, students’
explanations that occurred during a lesson by McFadden are described. The observer noted: “Students showed their models of prisms made from
24 snap-it cubes and described the prisms by naming the 3 subcategories. Students had trouble identifying the length, width, and height. After
practice, they seemed to get more adept at it” (McFadden, Observation 12/3/97). In this example, students’ explanations were focused on
procedures, rather than elaboration of reasoning.
The index ratings about the nature of students’ explanations for Cunningham ranged from Level 1 to Level 3, (see Table H80). The mean rating
across observations was 1.80, indicating that students’ explanations sometimes focused on answers only (Level 1), sometimes on procedures
(Level 2), and rarely on mathematical processes (Level 3). To illustrate a rating at Level 1, students’ explanations that occurred during a lesson by
Cunningham are described. The observer noted: “Even on the mixed review mental math, only answers were elicited. For example, on 594 + 406,
students gave the answer, and [Ms. Cunningham] talked through the addition steps using the standard algorithm” (Cunningham, Observation
2/2/98). In this example, Cunningham required students to provide only answers, not the procedures or mathematical reasoning. During other class
periods, students’ explanations were rated at Level 2, indicating that students’ explanations focused on procedures. To illustrate a rating at Level 2,
students’ explanations that occurred during a lesson by Cunningham are described. The observer noted: “Students did explain procedures for
multiplying with decimals” (Cunningham, Observation 12/9/97). In this example, students’ explanations were focused on procedures, not
mathematical reasoning. During one class period, students’ explanations were rated at Level 3, indicating that students focused on mathematical
processes. The observer noted: “[Ms. Cunningham] continually asked students to justify and explain their answers and conjectures. She asked
questions about the logic problem. Students made statements about who was taking or not taking [particular] language courses. They had to give
the reasoning for their statements. The rest of the class either agreed or disagreed” (Cunningham, Observation 3/16/98). In this example, students’
explanations explained their reasoning and solutions strategies.
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The index ratings about the nature of students’ explanation for Stark ranged from Level 1 to Level 2 (see Table H80). The mean rating across
observations was 1.80, indicating that students’ explanations usually focused on procedures. To illustrate a rating at Level 2, students’
explanations that occurred during lessons by Stark are described. The observer noted these examples:
Students verbally explained how they arrived at their prime factorizations, but the “how” was procedural. (Stark, Observation
12/9/97)
Students did write their solutions steps on the board. [Ms. Stark] provided the oral explanations. (Stark, Observation 4/17/98)
In these examples, students’ explanations were focused on procedures, not mathematical reasoning.
In summary, the mean ratings for the six Grade 7 teachers in District 2 varied from 1.80 to 2.33. Three MiC teachers had mean ratings greater than
2.00, indicating that students' explanations were at least at the level of a focus on procedures and that explanations were occasionally focused on
mathematical processes (see Figure H30). The remaining MiC teacher had a mean rating of 2.00 and both teachers who used conventional
curricula had mean ratings that approached 2.00, indicating that students’ explanations were frequently focused on procedures.
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Guggenheim-Teague (6)
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HirschMetro-McFadden (3)
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Newberry-Stark (5)
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Figure H30. Level of students' explanations, District 2, Grade 7
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Elicitation of Multiple Strategies
The index ratings about the extent to which multiple strategies were discussed in class for Keeton ranged from Level 1 to Level 3 (see Table H81
in this appendix). While the mean rating across observations was 2.00, for three of the six observations the discussion of multiple strategies was
rated at Level 1, indicating that multiple strategies were not elicited. During the remaining three observations rated at Level 3, when students were
asked if they had used alternate strategies, it was not a primary goal of instruction. To illustrate a rating at Level 3, the discussion of multiple
strategies that occurred during a lesson by Keeton is described. The observer noted: “Multiple strategies were elicited from students during the
generalization of ways to compute the number of rods [used to build a beam]” (Keeton, Observation 2/19/98).
In this example, alternate strategies were elicited for solving a particular problem.
The index ratings about the extent to which multiple strategies were discussed in class for Teague ranged from Level 1 to Level 3 (see Table H81).
The mean rating across observations was 1.83, indicting that Teague rarely elicited different problem-solving strategies from students or only
briefly mentioned them. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Teague is described.
The observer noted: “Although the grouping of the various parts of problem 11 alluded to multiple strategies for finding percent of a number,
multiple strategies were not elicited from students” (Teague, Observation 4/23/98). In this example, multiple strategies were only alluded to during
the lesson.
The index ratings about the extent to which multiple strategies were discussed in class for Draski were all at Level 1 (see Table H81), indicating
that multiple strategies were not elicited from students. For example, on one occasion the observer noted, “Multiple strategies were not observed
today” (Draski, Observation 12/3/97).
The index ratings about the extent to which multiple strategies were discussed in class for McFadden ranged from Level 1 to Level 4 (see Table
H81). The mean rating across observations was 2.33, indicating that McFadden rarely elicited different problem-solving strategies from students or
only briefly mentioned them. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by McFadden is
described. The observer noted: “Multiple strategies were explored in the physical process of folding and gluing tabs in the construction of 3-D
models, but not many other opportunities were available in this lesson” (McFadden, Observation 10/21/97). In this example, multiple strategies
were explored only during one activity.
The index ratings about the extent to which multiple strategies were discussed in class for Cunningham ranged from Level 1 to Level 3 (see Table
H81). While the mean rating across observations was 1.80, during three of the five observations the discussion of multiple strategies was rated at
Level 1, indicating that multiple strategies were not elicited from students. During other observations rated at Level 3 when students were asked if
alternate strategies were used in solving particular problems, it was not a primary goal of instruction. To illustrate a rating at Level 3, the
discussion of multiple strategies that occurred during a lesson by Cunningham is described. The observer noted:
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When one student asked about an addition item written horizontally, another student proposed a time-saving strategy: Instead of
rewriting all of the addends, place the sheet of paper under one of them, write the others beneath it appropriately lined up, and
then add. Another student suggested an alternative method: Adding digits by place value. [Ms. Cunningham] elaborated on both
methods and suggested that each student use whichever method best suited him or her. (Cunningham, Observation 11/12/97)
In this example, Cunningham asked if alternate strategies were used in solving a particular problem, but it was not a primary goal of instruction.
The index ratings about the extent to which multiple strategies were discussed in class for Stark ranged from Level 1 to Level 2 (see Table H81).
The mean rating across observations was 1.40, indicating that Stark rarely elicited from students multiple strategies or only briefly mentioned
them. To illustrate a rating at Level 2, the discussion of multiple strategies that occurred during a lesson by Stark is described. The observer noted:
“Multiple ways of arriving at the prime factorizations did come up in the discussion, but they were never elicited from the students”
(Stark, Observation 12/9/97). In this example, students did mention different problem-solving strategies, but Stark did not elicit them or
elaborate on them.

Teacher (No. of Observations)

In summary, the mean ratings for the six Grade 7 teachers in District 2 varied from 1.00 to 2.33. One MiC teacher had a mean rating greater than
2.00, indicating that different problem-solving strategies were rarely elicited from students and when students were asked for alternate strategies, it
was not a goal of instruction (see Figure H31). Three teachers (two MiC) had mean ratings of 2.00 or approaching 2.00, indicating that different
problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher. One teacher using a conventional
curriculum had a mean rating greater than 1.00, and the remaining MiC teacher had a mean rating of 1.00, indicating that multiple strategies were
rarely elicited from students.
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Figure H31. Level of elicitation of multiple strategies, District 2, Grade 7
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Lesson Reflection or Summary
The six Grade 7 teachers in District 2 varied from Level 1 to Level 2 on the index for lesson reflection or summary (see Figure H32). One MiC
teacher (Keeton) was assigned Level 2, indicating that some opportunities were provided each week for students to reflect on the mathematics in a
lesson or in a series of lessons or for students to summarize what they had learned in a lesson. Three MiC teachers (Teague, Draski, and
McFadden) and two teachers using conventional curricula (Cunningham and Stark) were assigned ratings of Level 1, indicating that few
opportunities, if any, were provided for reflection on or summary of lesson content.
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Figure H32. Level of lesson reflection or summary, District 2, Grade 7
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In summary, the six Grade 7 teachers in District 1 varied in each of the six subcategories of Instruction that characterized mathematical interaction
during instruction (see Figure H33). For one MiC teacher, mathematical interaction during lessons was most aligned with teaching for
understanding. For two MiC teachers, mathematical interaction was more aligned with teaching for understanding in some subcategories than for
other subcategories. For one MiC teacher and both teachers using conventional curricular, mathematical interaction was not well aligned with
teaching for understanding.
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Figure H33. Mathematical interaction during instruction, District 1, Grade 7.
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Lesson Presentation and Development
This index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding:
1. No formal presentation
2. Emphasis on review
3. Demonstration of procedure or strategy
4. Attempt made to develop conceptual understanding
5. Emphasis on conceptual understanding with active participation by students and teacher
6. Emphasis on conceptual understanding with active participation by students with teacher support

Nature of Mathematical Inquiry
This index characterizes the nature of mathematical inquiry during instruction:
1. Limited to lower order thinking
2. Limited attention to conceptual understanding
3. Emphasis on conceptual understanding
4. Emphasis on relationships among mathematical ideas or linking procedural and conceptual knowledge

Teachers' Interactive Decisions
This index characterizes the nature of a teacher's decisions made during instruction:
1. Least aligned with teaching for understanding
2. More emphasis on standard pedagogy, but decisions predominantly coded as least aligned with teaching for understanding
3. Stronger emphasis on standard pedagogy
4. More emphasis on standard pedagogy and teaching for understanding
5. Most aligned with teaching for understanding

Nature of Students' Explanations During Instruction
This index measures the extent to which students elaborate on their solutions orally or in written form:
1. Answers only
2. Focus on procedures
3. Focus on mathematical processes

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem:
1. Strategies not elicited
2. Strategies rarely elicited
3. Strategies not primary emphasis
4. Strategies substantive element of instruction

Lesson Reflection or Summary
This index measures the extent to which the teacher included reflection on or summary of lesson concepts:
1. Limited opportunities
2. Some opportunities
3. Frequent opportunities
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Classroom Assessment
Three subcategories of Instruction characterized classroom assessment practice: evidence sought, purpose and coherence of feedback, and content
of feedback.
Keeton sought student explanations as evidence of student learning. She used questioning techniques to address incorrect answers and
misconceptions, and student interactions were used to promote making sense of the mathematics. For example, “During the review of the last class
assignment, students gave answers that were incorrect. As I continued questioning, I noticed several students recognizing their errors in figuring
the total amount of rods in a beam” (Keeton, Journal entry 2/18/98). Keeton emphasized clear explanations that get at the mathematics. For
example:
If students can convince me that their thinking is appropriate and it does answer the question, then it is acceptable—as long as they can
defend their answers. I tell them all the time, defend it, explain it. Even, for example, when we named the triangles around the classroom.
When they would point out certain things certain things, I would say, ‘Well, what’s the triangle? How many sides does it have? Why is it
an example or not an example?’ I would try to force them to prove to me it is enough—why they’re saying what they’re saying. (Keeton,
Interview 3/24/98).
On another occasion, Keeton cited an incident when a student answered “6” for the number of rods in the Path 2 beam. She forced the student to
defend his answer and thus brought out the missing rod (Keeton, Post-observation interview 2/19/98). Emphasis on explanations was also
promoted when students went to the board to explain, for example, each entry in a table or graph.
Table H25
Subcategories of Classroom Assessment: Keeton, Guggenheim Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
5
4
5

Description of Rating
Principled process orientation
Purposeful shared responsibility
Concept-directed feedback

Teague sought evidence of procedural competence, frequently reporting such evidence in journal entries. For example, “Many of my students do
not know subtraction with regrouping, basic multiplication facts, multiplying a2-digit number by a 2-digit number, fractions, and long and short
division” (Teague, Journal entry 9/19/97). Feedback is often teacher-directed, and focuses on explanations as well as procedures and concepts.
Teague noted that student explanations were emerging, even though they are difficult:
Students raise their hands and they say, “Is my answer right?” But usually many of them don’t have the answers. So you’re struggling to
pull answers out of them and to get them to think. This year is the first year that we’re using MiC intensely, and the kids are learning to
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respond. I’m not saying that they are giving answers to the question they are responding to, but at least they are voicing their opinions and
they are expressing themselves. But as far as them retaining or understanding what they’re doing, that just not there yet. (Teague,
Interview 3/20/98).
Table H26
Subcategories of Classroom Assessment: Teague, Guggenheim Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
4

Description of Rating
Procedural competence
Teacher-directed feedback
Teacher-directed feedback

Draski sought evidence of procedural competence through students’ written work. For example, “I had students individually do in class Try This!
Section C to assess their knowledge of the concepts” (Draski, Journal entry 10/13/97). Feedback was teacher-directed and directed toward skills
and procedures.
Table H27
Subcategories of Classroom Assessment: Draski, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

McFadden sought evidence of procedural competence through students’ written work and sharing answers in class. For example, when students
were to create the “longest prism” out of 24 cubes, McFadden stated, “Some students thought it had to be 2-wide or 3-wide. I clarified this later
when students showed their examples” (McFadden, Post-observation interview 12/3/97). McFadden also gathered information during class
discussions: “McFadden mentioned from student questions that they still had difficulty with area and volume and with angle measures in triangles.
That was why she spent so much time on that part of the review” (McFadden, Post-observation interview 1/16/98). Feedback was teacher-directed
and directed toward skills, procedures, and concepts.
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Table H28
Subcategories of Classroom Assessment: McFadden, Hirsch Metro Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
4

Description of Rating
Procedural competence
Teacher-directed feedback
Teacher-directed feedback

Cunningham generally sought evidence of student learning through whole-class discussions as well as written work, even though it was still
focused on procedural competence. Feedback was shared by teachers and students, and student interaction was used to promote making sense of
the mathematics. Feedback was directed toward skills, procedures, and concepts.
Table H29
Subcategories of Classroom Assessment: Cunningham, Newberry Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
4
4
4

Description of Rating
Conservative process orientation
Purposeful shared responsibility
Mixed, superficial feedback

Stark sought evidence of procedural competence through students’ written work and sharing answers in class. Feedback was teacher-directed and
directed toward skills, procedures, and concepts.
Table H30
Subcategories of Classroom Assessment: Stark, Newberry Middle School, District 2, Grade 7
Subcategory
Evidence Sought
Feedback Coherence and Purpose
Feedback Content

Rating
2
2
3

Description of Rating
Procedural competence
Teacher-directed feedback
Low-level, closed feedback

In summary, the seventh-grade teachers in District 2 varied on all three subcategories of classroom assessment (see Figure H34). One MiC teacher
sought student explanations as evidence of student learning. One teacher using a conventional curriculum sought evidence of student learning
through whole-class discussions as well as written work, even though it was still focused on procedural competence. Four teachers (three MiC)
sought evidence of procedural competence through students’ written work and sharing answers in class. Feedback for two teachers (one MiC) was
shared by teachers and students, and student interaction was used to promote making sense of the mathematics. Feedback from four teachers (three
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MiC) was teacher-directed. Feedback from one MiC teacher was directed toward conceptual understanding. Feedback from three teachers (two
MiC) was directed toward skills, procedures, and concepts. The remaining teachers (one MiC) provided low-level closed feedback that was
focused on procedures.

MIC
Evidence Sought
This scale measures the evidence teacher regards as

Guggenheim-Keeton

indicative of student achievement and understanding.
1. Limited evidence.
2. Procedural competence.

Guggenheim-T eague

3. Undeveloped process orientation.
4. Conservative process orientation.

HirschMetro-Draski

5. Principled process orientation.

Feedback Coherence and Purpose
This scale measures the method and goal orientation of

HirschMetro-McFadden

feedback that the teacher makes available to students.
1. No feedback.
2. Teacher-directed feedback.
3. Emerging shared responsibility.
4. Purposeful shared responsibility.

CONVENT IONAL

5. Toward student self-assessment.

Content of Feedback
This scale measures the degree of substantive feedback provided

Newberry-Cunningham

to students, from teachers, students, and available resources.
1. Feedback withheld and/or misleading.
2. Answer-only feedback.

Newberry-Stark

3. Low-level, closed feedback.
4. Mixed, superficial feedback.
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Figure H34. Classroom assessment, District 2, Grade 7.
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Student Pursuits
Three subcategories characterized students' pursuits during instruction: nature of student–student conversation, collaborative working
relationships among students, and level of student engagement.
Nature of Student–Student Conversation
The index ratings about the nature of student–student conversation for Keeton ranged from Level 3 to Level 4 (see Table H82 in this appendix).
The mean rating across observations was 3.50, indicating that student–student conversation was often substantive and characterized by reciprocal
interaction during which students listened to one another in order to understand ideas, built conversation around them, or extended the discussion
to a new level. To illustrate a rating at Level 4, student–student conversations that occurred during a lesson by Keeton are described. The observer
noted: “To varying degrees, most students did discuss strategies for solving the problem situations presented in the text” (Keeton, Observation
1/26/98). In this example, students expressed their reasoning and worked together to develop problem solutions.
The index ratings about the nature of student–student conversation for Teague ranged from Level 1 to Level 2 (see Table H82). The mean rating
across observations was 1.17, indicating that generally student–student conversation was not encouraged or was social in nature. To illustrate a
rating at Level 1, student–student conversations that occurred during a lesson by Teague are described. The observer noted: “Students did not
exchange ideas with each other today”(Teague, Observation 12/18/97). In this example, student–student conversation did not exist.
The index ratings about the nature of student–student conversation for Draski ranged from Level 2 to Level 3 (see Table H82). The mean rating
across observations was 2.67, indicating that student–student conversation was characterized by students discussing procedures or asking each
other for clarification of a procedure demonstrated by the teacher. To illustrate a rating of Level 3, student–student conversations that occurred
during a lesson by Draski are described. The observer noted: “When students were working in pairs, they were writing and/or drawing sketches in
response to the Essay Review Sheet. Students looked in MiC units, other math textbooks, and class notes for answers. They searched together and
discussed answers, not problem-solving strategies”(Draski, Observation 1/16/98). In this example, students discussed with peers where to find
answers to the problems, but the conversation was not substantive in nature.
The index ratings about the nature of student–student conversation for McFadden ranged from Level 1 to Level 2 (see Table H82). The mean
rating across observations was 1.67, indicating that student–student conversation was limited and usually consisted of sharing answers. To
illustrate a rating at Level 2, student–student conversations that occurred during a lesson by McFadden are described. The observer noted:
“While playing the Space Race game, students seldom questioned the answer key, although when working in pairs, the pairs of students
did share ideas when trying to answer the question fielded to them”(McFadden, Observation 1/16/98). In this example, student–student
conversation was generally limited to sharing answers.
The index ratings about the nature of student–student conversation for Cunningham ranged from Level 1 to Level 3 (see Table H82). The mean
rating across observations was 2.40, indicating that student–student conversation was sometimes limited and other times more frequent but not
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substantive in nature. To illustrate a rating at Level 3, student–student conversations that occurred during a lesson by Cunningham are described.
The observer noted: “Conversation about their group work assignment was present, yet they were having difficulty in formulating their survey
techniques. Evidently, they had not done much, if any, data collecting before”(Cunningham, Observation 2/2/98). In this example, students asked
each other for clarification on procedures.
The index ratings about the nature of student–student conversation for Stark ranged from Level 1 to Level 3 (see Table H82). The mean rating
across observations was 2.00, indicting that student–student conversation was limited and usually consisted of sharing answers. To illustrate a
rating at Level 2, student–student conversations that occurred during a lesson by Stark are described. The observer noted: “Student conversations
during the last 8-minute segment (seatwork) were mainly procedural in nature, but they did occur with several students”(Stark, Observation
3/16/98). In this example, students did discuss procedures, but the discussion was very limited because it included only several students and was
for only eight minutes of the class period. To illustrate a rating at Level 3, student–student conversations that occurred during another lesson by
Stark are described. The observer noted: During the seatwork assignment, several groups of two or three students, who were sitting in close
proximity to each another, did share their work on the prime factorization technique and their knowledge of divisibility rules”(Stark, Observation
12/9/97). In this example, students shared with peers their understanding of the procedures and rules needed to complete the seatwork assignment.

School-Teacher (No. of Observations)

In summary, the mean ratings for the six Grade 7 teachers in District 2 varied from 1.17 to 3.50. One MiC teacher had a mean rating of 3.50,
indicating that student–student conversation occurred frequently and at times included substantive discussion of mathematical ideas (see Figure
H35). One MiC teacher and one teacher using a conventional curriculum had mean ratings over 2.00, indicating that student–student conversation
was frequent but not substantive in nature. One MiC teacher had a mean rating at 2.00, indicating that student exchanges were limited. One MiC
teacher had a mean rating between 1.50 and 2.00, indicating that frequently conversation was not encouraged and was limited during other class
periods. The mean rating for one MiC teacher was slightly above 1.00, indicating that conversation among students was not encouraged.

MIC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

CONVENTIONAL
Newberry-Cunningham (5)
Newberry-Stark (5)

0

1

2

3

4

Figure H35. Level of student–student conversation, District 2, Grade 7
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Collaborative Working Relationships
The index ratings about the nature of students’ collaboration in the classroom for Keeton ranged from Level 2 to Level 4 (see Table H83 in this
appendix). The mean rating across observations was 3.00, indicating that some students exchanged ideas or provided assistance to their classmates,
but contributions to solving problems were not made equally by all students. To illustrate a rating for students’ collaboration at Level 3, student
collaboration that occurred during a lesson by Keeton is described. The observer noted: “Students continued to predominately work individually
instead of as a team. It didn’t appear that group members had fully supported and taken responsibility for the progress of other members in their
group. Yet when students had difficulty with a problem, they were more readily asking other group members for assistance” (Keeton, Observation
4/21/98). In this example, some students worked together and helped others in the group that needed their assistance.
The index ratings about the nature of students’ collaboration in the classroom for Teague were all at Level 1 (see Table H83), indicating that none
of the students worked together in small-group or large-group settings, or if they worked in small groups, one student typically gave answers to
other members of the group without explanation. On one occasion, the observer noted, “Several students were observed helping each other, but
this was not in collaborative, well-defined, working relationships”(Teague, Observation 1/2/98).
The index ratings about the nature of students’ collaboration in the classroom for Draski ranged from Level 2 to Level 3 (see Table H83). The
mean rating across observations was 2.67, indicating that some students exchanged ideas or provided assistance to their classmates, but
contributions to solving problems were not made equally by all students. To illustrate a rating for students’ collaboration at Level 3, student
collaboration that occurred during a lesson by Draski is described. The observer noted: “When students were working in pairs, they were writing
and/or drawing sketches in response to the Essay Review Sheet. Students looked in MiC booklets, other math textbooks, and class notes for
answers. They searched together and discussed answers, not problem-solving strategies. Also, students, in pairs, shared ideas and materials”
(Draski, Observation 1/16/98). In this example, some students exchanged ideas and provided peer assistance.
The index ratings about the nature of students’ collaboration in the classroom for McFadden ranged from Level 1 to Level 3 (see Table H83).
While the mean rating across observations was 2.33, on two of the three observations student collaboration was rated at Level 3, indicating that
some students exchanged ideas or provided assistance to their classmates, but contributions to solving problems were not made equally by all
students. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by McFadden is described.
The observer noted: “While playing the game, students seldom questioned the answer key, although when working in pairs, the pairs of students
did share ideas when trying to answer the question fielded to them. Collaboration existed only in cases where pairs of students worked together as
a team”(McFadden, Observation 1/16/98). In this example, some students exchanged ideas and provided assistance to their classmates.
The index ratings about the nature of students’ collaboration in the classroom for Cunningham ranged from Level 1 to Level 3 (see Table H83).
While the mean rating across observations was 2.50, on three of the four observations, student collaboration was rated at Level 3, indicating that
some students exchanged ideas or provided assistance to their classmates, but contributions to solving problems were not made equally by all
students. To illustrate a rating for students’ collaboration at Level 3, student collaboration that occurred during a lesson by Cunningham is
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described. The observer noted, “Overall, students did work together in their groups, sharing ideas, and helping others” (Cunningham, Observation
10/23/97).
The index ratings about the nature of students’ collaboration in the classroom for Stark ranged from Level 1 to Level 2 (see Table H83). The mean
rating across observations was 1.25, indicating that none of the students worked together in small-group or large-group settings, or if they worked
in small groups, one student typically gave answers to other members of the groups without explanation. On one occasion, the observer noted,
“The assistance given by several students was one-sided assistance, not collaborative assistance” (Stark, Observation 11/18/97).
In summary, the mean ratings for the six Grade 7 teachers in District 2 varied from 1.00 to 3.00. Two MiC teachers had mean ratings at or
approaching 3.00, indicating that some students exchanged ideas or provided peer assistance (see Figure H36). Two teachers (one MiC) had mean
ratings greater than 2.00, indicating that at least a few students shared ideas or discussed how a problem should be solved. Two teachers (one MiC)
had mean ratings at or slightly over 1.00, indicating that usually none of the students worked collaboratively.

Teacher (No. of Observations)

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)
0

1

2

3

4

Figure H36. Level of student collaborative working relationships, District 2, Grade 7
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Student Engagement during Instruction
The index ratings about the extent to which students were engaged during instruction for Keeton ranged from Level 3 to Level 4 (see Table H84 in
this appendix). The mean rating across observations was 3.83, indicating that student engagement was widespread. To illustrate a rating for student
engagement at Level 4, students’ on-task behavior that occurred during a lesson by Keeton is described. The observer noted: “Students were very
much on task; most were eager to contribute to large group discussion, and all were productive during the small group activity time” (Keeton,
Observation 4/21/98). In this example, students were on task pursuing the substance of the lesson. They seemed to take work seriously and put
forth effort.
The index ratings about the extent to which students were engaged during instruction for Teague ranged from Level 2 to Level 4 (see Table H84).
While the mean rating across observations was 3.33, on three of the six observations, student engagement was rated at Level 4, indicating that
often student engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during
a lesson by Teague is described. The observer noted, “Students were very much on task. Productivity was high” (Teague, Observation 1/28/98). In
this example, students were on task pursuing the substance of the lesson.
The index ratings about the extent to which students were engaged during instruction for Draski ranged from Level 2 to Level 4 (see Table H84).
While the mean rating across observations was 3.33, on two of the three observations student engagement was rated at Level 4, indicating that
student engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behaviors that occurred during a
lesson by Draski are described. The observer noted, “All students appeared to want to do well, to learn, to be active, and to complete assignments”
(Draski, Observation 11/13/97). In this example, students were on task pursuing the substance of the lesson, seemed to take the work seriously,
and put forth effort.
The index ratings about the extent to which students were engaged during instruction for McFadden were all at Level 4 (see Table H84), indicating
that student engagement was widespread. To illustrate a rating for student engagement at Level 4, students’ on-task behavior that occurred during
a lesson by McFadden is described. The observer noted: “Although it was a small class today, students were very serious about their work,
whether it was working on their grade logs or participating in the lesson activities. Everyone was involved. Students were always anxious to
volunteer for anything [Ms. McFadden] posed” (McFadden, Observation 12/3/97). In this example, students were on task pursuing the substance
of the lesson, took the work seriously and put forth effort.
The index ratings about the extent to which students were engaged during instruction for Cunningham ranged from Level 3 to Level 4 (see Table
H84). The mean rating across observations was 3.40, indicating that student engagement was widespread. To illustrate a rating for student
engagement at Level 4, students’ on-task behavior that occurred during a lesson by Cunningham is described. The observer noted: “Students were
attentive and interested in the lesson, both the skill review and the logic problem. Students were most cooperative” (Cunningham, Observation
3/16/98). In this example, students were on task pursuing the substance of the lesson.
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The index ratings about the extent to which students were engaged during instruction for Stark ranged from Level 2 to Level 3 (see Table H84).
The mean rating across observations was 2.60, indicating that student engagement was sporadic or episodic. To illustrate a rating for student
engagement at Level 3, students’ on-task behavior that occurred during a lesson by Stark is described. The observer noted, “Most students were
on-task yet handicapped when it came to doing seatwork because ⅓ of the students did not have textbooks” (Stark, Observation 3/16/98). In this
example, most students were engaged in class activities some of the time, but this engagement was inconsistent.
In summary, the mean ratings for the six Grade 7 teachers in District 2 varied from 2.60 to 4.00. One MiC teacher had a mean rating of 4.00 and
two teachers (one MiC) had mean ratings that approached 4.00, indicating that student engagement was widespread with students on task pursuing
the substance of the lesson (see Figure H37). Two MiC teachers had mean ratings greater than 3.00, indicating that student engagement was
sporadic or episodic with most students engaged in class activities some of the time. The remaining teacher using a conventional curriculum had a
mean rating between 2.00 and 3.00, indicating that on some occasions student engagement was passive with students clearly off task or nominally
on task, but on other occasions student engagement was sporadic or episodic.

Teacher (BNo. of Observations)

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)
Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)
0

1

2

3

4

Figure H37. Level of student engagement, District 2, Grade 7
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In summary, the six Grade 7 teachers in District 2 varied in each of the three subcategories that characterized students' pursuits during instruction
(see Figure H38). For one MiC teacher, ratings on the three subcategories were relatively high, indicting that students were more actively involved
during instruction than other seventh-grade classes in this district. Generally, student–student conversation and student collaboration were very
limited. For three teachers (two MiC) student engagement during instruction was widespread. For he other teachers (two MiC), students'
engagement in lesson activities tended to be sporadic or episodic with most students engaged in class activities some of the time.

MIC

Nature of Student–Student Conversation
Guggenheim-Keeton

This index measures the extent to which student exchanges with
peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged

Guggenheim-Teague

2. Limited conversation
3. Conversation not substantive in nature
4. Substantive conversation

HirschMetro-Draski

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among
HirschMetro-McFadden

students reflected collaborative working relationships:
NA. Independent work
1. No collaboration among students
2. Limited exchange of ideas
3. Uneven participation

CONVENTIONAL

4. Substantive collaboration

Student Engagement during Instruction
This index measures the extent to which students remained

Newberry-Cunningham

on task during the lesson:
1. Disruptive disengagement

Newberry-Stark

2. Passive disengagement
3. Sporadic or episodic engagement

0

0.5

Student - Student Conversation

1

1.5

2

2.5

3

3.5

4

4. Widespread engagement

Student Working Relationships

Overall Student Engagement

Figure H38. Students' pursuits, Grade 7, District 2.
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Instruction Composite Variable
A single index, a composite of multiscaled information from each subcategory of considered in the Instruction composite variable, represents
Instruction in the simplified research function. The following table summarizes the weighted ratings for each subcategory for each teacher and
indicates the level on the composite index Instruction for each teacher.
School-Teacher

Lesson Planning
FIPD
SAPD

Mathematical Interaction
LPD NI ID SE MS LCS

Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

3.75
1.25
2.5
1.25

3.75
2.5
2.5
2.5

5
4
2
5

5
3
2
2

5
4
3
5

Newberry-Cunningham
Newberry-Stark

2.5
1.25

2.5
1.25

3
3

2
1

3
1

Classroom Assessment
ES
FCP
FC

— MiC —
3.88 2.50 3.33
5
3.33 2.29 1.67
2
3.33 1.25 1.67
2
3.88 2.91 1.67
2
— Conventional —
3.00 2.25 1.67
4
3.00 1.75 1.67
2

Student Pursuits
SC
SWR OSE

Weighted
Sum

Composite
Level

4
2
2
2

5
4
3
4

4.38
1.46
3.34
2.09

3.75
1.25
3.34
2.91

4.79
4.16
4.16
5.00

59.13
36.91
36.09
42.21

6
3
3
3

4
2

4
3

3.00
2.50

3.13
1.56

4.75
3.25

42.80
28.23

4
1

Key
FIFD--Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
SAPD--Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson
LPD--Lesson Presentation and Development
NI--Nature of Inquiry
ID--Teachers’ Interactive Decisions
SE--Nature of Student Explanations
MS--Elicitation of Multiple Strategies

LCS--Lesson Closure, Reflection, or Summary
ES--Evidence Sought
FCP--Feedback Coherence and Purpose
FC--Content of Feedback
SC--Nature of Student–Student Conversation
SWR--Students' Collaborative Working Relationships
OSE--Overall Student Engagement during Instruction

District 3
In District 3, two Grade 7 teachers participated in the study. Both used MiC. One teacher, Schroeder, taught special education students. In this
study, three subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Unit Planning
Perry thought planning to teach a MiC unit was more time-intensive than planning to teach a chapter from a conventional textbook. After teaching
or participating in professional development workshops on some units, however, planning became less intensive for her in both time and effort.
When planning to teach a MiC unit, Perry worked through the lessons in order to anticipate any problems the students might encounter. She
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planned to assess student understanding of the prerequisite knowledge outlined in the teacher guide and address any deficiencies with additional
lessons. Perry noted the suggested unit pacing, but found that some units took more or less time than suggested and that experience teaching the
units helped her stay closer to the recommended pacing. Perry adjusted the pace of instruction as she taught the unit and planned to use
suggestions in the teacher guide for extension activities for students who worked at a faster pace and select materials from other resources for
students who needed more instruction on a particular topic. Perry was confident that MiC was aligned with state standards (Perry, Interview
5/1/98).
Table H31
Subcategories of Unit Planning: Perry, Calhoun North Middle School, District 3, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
3
3
2

Description of Rating
Informal or formal assessment of students' understanding
Consideration of content and student interests
Adjustment anticipated

When Schroeder planned MiC to her special education students, she generally planned to teach the same unit that mathematics teachers at the
same grade level planned to teach, but chose to teach only units that were appropriate for her students. When her students did not have the
prerequisite knowledge for the unit, she planned with other special education teachers to break tasks into smaller steps or develop additional
practice for her students. Schroeder did not predetermine the pace of instruction, but planned daily based on students’ performance in the previous
lesson. She did not consider district curriculum guidelines or state standards when she planned because both were being revised. Teaching MiC for
the first time was very difficult. Students had little or no confidence in solving problems and resisted the change from working in a conventional
textbook. Schroeder developed different ways to present lessons and motivate students. As the students became comfortable with MiC, they
realized the relevance of contexts and gained confidence. She felt that the overriding difference between teaching MiC and a conventional
textbook was the acceptance of change (Schroeder, Interview 6/9/99).
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TableH32
Subcategories of Unit Planning: Schroeder, Calhoun North Middle School, District 3, Grade 7
Subcategory

Rating

Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

2
3
2

Description of Rating
Consideration of student abilities
Consideration of content and student interests
Adjustment anticipated

In summary, the two seventh-grade teachers in District 3 varied in one subcategory of unit planning (see Figure H40). Although both teachers
sequenced units in order to form linkages across units of the same content strand and adjusted the pace of instruction as the unit developed or as a
result of collaboration with other teachers, the teachers varied in their attention to students' prior knowledge when planning to teach a unit. Perry
assessed students' understanding of skills or concepts needed in a particular learning whereas Schroeder based unit planning on her perceptions of
the students' prior knowledge in mathematics without informal or formal assessment.
UNIT PLANNING CODES*

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.

School-Teacher

MiC

1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

Students' Prior Knowledge

Calhoun
NorthPerry

Pace of Instruction
Unit Sequence

Calhoun
NorthSchroeder

Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.
1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

0

1

2

3

4

Figure H40. Unit planning, District 3, Grade 7

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.
* For

detailed description of Unit Planning Codes, see Table H85 in this appendix.
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Lesson Planning
Four subcategories of Instruction characterized lesson planning: consideration of students’ performance in the previous lesson; the purpose of the
lesson; forms of instruction that promote discourse for the purpose of the lesson; and student activities that promote discussion, problem solving,
and reflection on the content of the lesson.
When planning to teach an individual lesson, Perry reviewed the notes she and other teachers made when previously teaching the unit, prepared
student activity sheets, determined ways to promote active student participation, and developed questions to ask during instruction. Perry valued
the learning students acquired through their discussions, whether in small groups, pairs, or the whole class. She planned to introduce the lesson to
the whole class and then have students solve and discuss problems in small groups or pairs. She found that students worked with less distraction
when they were seated in pairs (Perry, Interview 5/1/98).
Table H33
Subcategories of Lesson Planning: Perry, Calhoun North Middle School, District 3, Grade 7
Subcategory

Rating

Students’ Performance in Previous Lesson

1

Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3
3
2

Description of Rating
Lesson planning with little or no regard for students' performance on the
previous lesson
Planning beyond familiarity with content, presentation, and context
Students' participation and collaboration planned for during instruction
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

When planning to teach a MiC lesson, Schroeder worked through all of the problems, considered students' performance on the previous lesson,
decided ways to prepare students for the work, determined whether additional information was necessary for them, and selected the problems to
emphasize or delete. At times Schroeder planned to present the lesson to the whole class, read a few problems at a time, have students work
individually, in pairs, or in small groups on those problems, and discuss their completed work as a whole class. On other occasions she planned to
solve problems with the whole class. Schroeder assigned partners or triads based on students’ abilities to work together and their facility with
mathematics, placing students who had more difficulty with those who were more successful. She found that student discourse that centered on
problem solving facilitated student learning. Schroeder planned skill practice for homework assignments rather than activities from MiC
(Schroeder, Interview 6/9/99).
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Table H34
Subcategories of Lesson Planning: Schroeder, Calhoun North Middle School, District 3, Grade 7
Subcategory

Rating

Students’ Performance in Previous Lesson

3

Purpose of the Lesson
Forms of Instruction that Promote Classroom
Discourse for the Purpose of the Lesson
Student Activities that Promote Discussion,
Problem Solving, and Reflection on the
Content of the Lesson

3
2
2

Description of Rating
Changes focused on students' understanding of the mathematical content
of the lesson
Planning beyond familiarity with content, presentation, and context
Whole-class discussion and small-group or pair work anticipated
Investigation of problems and discussion of answers and solution
strategies (whether during small-group work or whole-class discussions)
included in the lesson plan

The two teachers varied in two of the four subcategories of lesson planning (see Figure H41). Both teachers went beyond becoming familiar with
lesson content, presentation, and context and considered potential student questions, possible misunderstandings, and accommodations of various
ability levels. Both teachers also included investigation of problems and discussion of answers and solution strategies in lessons, but the
significance of these activities for learning mathematics with understanding was not considered. The teachers varied, however, in their attention to
students' performance in the previous lesson. Schroeder made changes in the lesson plan based on students' performance in the previous lesson.
There changes focused on students' understanding of mathematics such as introducing another pedagogical approach. Perry planned lessons in the
same manner daily without considering students' previous performance. Teachers also varied in their use of forms of instruction that promote
classroom discourse for the purpose of the lesson. Perry included problem investigation and discussions as important elements of the lesson
whereas Schroeder included the use of whole-class discussion and small-group or pair work, but the focus was on completing tasks rather than on
developing substantive conversation.
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LESSON PLANNING CODES

Students' Performance
in Previous Lesson

MiC
School-Teacher

Purpose of Lesson

Calhoun
North-Perry

Forms of Instruction
that Promote
Classroom Discourse
for Purpose of Lesson
Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on Context
of Lesson

Calhoun
NorthSchroeder

0

1

2

3

4

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson
materials from various resources. The selected materials might include an additional focus on problem
solving, applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar
with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the
context in which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.
*For detailed description of Lesson Planning Codes, see Table H86 in this appendix.

Figure H41. Lesson planning, Grade 6, District 3.
District 4
In District 4, three Grade 7 teachers participated in the study. All taught MiC. Data were available for two of the teachers. In this study, three
subcategories characterized unit planning: consideration of students’ prior knowledge, unit sequence, and pace of instruction.
Unit Planning
Finn used information gained during MiC professional development workshops to guide her thinking when she planned to teach MiC units. She
found the MiC teacher guides were written in an easy-to-follow manner and that less in-depth planning was required than planning to teach a
conventional textbook. When planning to teach a unit, Finn worked through the problems, noted the concepts and skills that needed review prior to
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instruction, and prepared necessary materials. Because MiC was new to her, Finn found it difficult to plan for the pace of instruction and based
pacing on students’ performance. At times, however, she felt students needed more time to develop understanding of a concept, but she continued
to move through the lessons in order to complete the recommended units during the school year. She planned alone as well as with other teachers.
Finn considered district guidelines as she planned. She felt that MiC was a more complete mathematics curriculum than a conventional textbook
and believed the main difference was the role of the teacher, which changed from telling students procedures in conventional mathematics classes
to allowing students to explore mathematics during instruction using MiC. With MiC, Finn noted students wrote more frequently. She felt that the
curriculum was laid out in such a way that topics were revisited regularly (Finn, Interview 6/30/98).
Table H35
Subcategories of Unit Planning: Finn, Kelvyn Park Middle School, District 4, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
1
1B

Description of Rating
Consideration of student abilities
Little or no variance from the text sequence
Does not plan for pacing because the curriculum is unfamiliar

Woodward worked with other teachers and the mathematics supervisor at Kelvyn Park Middle School to determine the sequence of MiC units in
order to prepare students for state standardized tests. Woodward often discussed implementing MiC, including pacing, with other teachers. When
Woodward planned to teach a MiC unit, he previewed the unit and worked through lessons as if he were a student. He found that this process
helped him identify potential difficulties, questions students might raise, and concepts to review during instruction. He also selected the most
appropriate activities for small-group work (Woodward, Interview 3/12/98).
Table H36
Subcategories of Unit Planning: Woodward, Kelvyn Park Middle School, District 4, Grade 7
Subcategory
Students’ Prior Knowledge
Unit Sequence
Pace of Instruction

Rating
2B
2
2

Description of Rating
Consideration of student abilities
Consideration of external factors
Adjustment anticipated

Data were unavailable for Yackle, the third study teacher in District 4.
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In summary, the two seventh-grade teachers in District 4 (for whom data were available) varied in two subcategories of unit planning (see Figure
H42). Although both teachers based unit planning on their perceptions of students' prior knowledge in mathematics without informal or formal
assessment, the teachers varied in the ways they sequenced units for instruction. Woodward considered external factors such as the state
standardized tests when deciding the sequence of units whereas Finn used the recommended sequence in teacher support materials. The teachers
also varied in determining the pace of instruction. Woodward planned to adjust the pace of instruction as the unit developed or as a result of
collaboration with other teachers whereas Finn did not plan pacing prior to instruction because the curriculum was new to her.

UNIT PLANNING CODES*

Students' Prior Knowledge. The following scale measures the extent to which the teacher
thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge.
2. Consideration of student abilities.
3. Informal or formal assessment of students' understanding.
4. Conceptually-based activities planned.

School-Teacher

Mi
C
B

Kelvyn
Park-Finn

Unit Sequence. The following scale measures the extent to which the teacher might
consider the sequence of instructional units.

B

Students' Prior Knowledge

Kelvyn
ParkWoodward

Pace of Instruction

B

Unit Sequence

1. Little or no variance from the text sequence.
2. Consideration of external factors.
3. Consideration of content and student interests.
4. Consideration of the development of mathematics concepts.

Pace of Instruction. The following scale measures the extent to which the teacher might
consider the pace for instruction when planning to teach a unit.

Kelvyn
Park-Yackle

0

1

2

3

4

Figure H42. Unit planning, District 4, Grade 7.

1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated.
3. Consideration of the needs of current students.
4. Supplemental activities anticipated.
* For

detailed description of Unit Planning Codes, see Table H87 in this appendix.
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The two seventh-grade teachers in District 4 (for whom data were available) did not vary in any of the four subcategories of lesson planning (see
Figure H43). The teachers (a) considered students' performance in the previous lesson and made decisions, for example, about extending the
lesson to complete a task or adding a review; (b) went beyond becoming familiar with lesson content, presentation, and context and made
decisions for student learning such as potential student questions, possible misunderstandings, and accommodations of various ability levels; (c)
encouraged students' participation and collaboration through the use of various forms of instruction; and (d) planned discussions and problem
investigation.
LESSON PLANNING CODES

Students' Performance in
Previous Lesson

School-Teacher

MiC
Purpose of Lesson

Kelvyn ParkFinn

Kelvyn ParkWoodward

Forms of Instruction that
Promote Classroom Discourse
for Purpose of Lesson

Kelvyn ParkYackle

Student Activities that Promote
Discussion, Problem Solving,
and Reflection on Context of
Lesson

0

1

2

3

4

Students’ Performance in the Previous Lesson
1. Lesson planning with little or no regard for students’ performance on the previous lesson
2. Changes in the next day’s plans because of students’ performance.
3. Changes focused on students’ understanding of the mathematical content of the lesson.
4. Changes focused on encouraging thinking at higher levels
Purpose of the Lesson
1. Little or no planning to teach the specific lesson.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson
materials from various resources. The selected materials might include an additional focus on problem
solving, applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar
with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the
context in which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or
understanding.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson
2. Whole-class discussion and small-group or pair work anticipated.
3. Students’ participation and collaboration planned for during instruction.
4. Forms of instruction that promote substantive conversation planned.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson.
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or
whole-class discussions) included in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan.
*For detailed description of Lesson Planning Codes, see Table H88 in this appendix.

Figure H43. Lesson planning, Grade 7, District 4.
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Table H39
Unit Planning, District 1, Grade 7, 1997-1998
School-Teacher

MiC
Fernwood-Heath
VonHumboldt-Donnely
Conventional
Addams-St.James
Wacker-McLaughlin

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

2B
3

1
1

2
2

3
3

3
1

2
2

Instructional Planning: Unit Planning, District 1, Grade 7, 1997-1998 Unit Planning Codes

Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table H40
Lesson Planning, District 1, Grade 7, 1997-1998

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

2
2

3
2B

3
1

3
1

2
2

2A
2A

1
2

1
2

Students' Performance in the
Previous Lesson

MiC
Fernwood-Heath
VonHumboldt-Donnely
Conventional
Addams-St.James
Wacker-McLaughlin

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in
which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table H41
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 1, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

62
28

97
94

2
7

1
0

0
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

33
78

64
82

36
18

0
0

0
0

School-Teacher

Table H42
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 1, Grade 7, 19971998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

28
28

28
50

68
30

0
4

5
15

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

43
71

7
31

80
64

3
5

10
1

School-Teacher
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Table H43
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 1, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

65
34

11
14

78
42

9
9

2
35

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

39
74

7
26

92
53

0
20

1
1

School-Teacher

Table H44
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 1, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

60
4

11
14

82
43

7
43

0
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

38
65

6
4

94
67

0
29

0
0

School-Teacher
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Table H45
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 1, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

69
3

4
0

71
0

13
80

11
20

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

9
47

14
3

86
25

0
58

0
15

School-Teacher

Table H46
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 1, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

18
27

12
9

80
40

4
33

4
18

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

5
42

9
10

91
53

0
34

0
3

School-Teacher
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Table H47
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listened to Teacher or Took Notes,
District 1, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

68
37

22
15

68
60

7
8

3
18

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

38
80

10
27

86
54

2
19

1
0

Table H48
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigated Problems, District 1,
Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

71
14

4
22

69
35

21
26

6
17

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

34
66

4
5

95
35

1
55

0
5
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Table H49
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussed Answers and Solution
Strategies, District 1, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

65
16

9
19

84
81

8
0

0
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

39
71

5
2

91
52

5
43

0
3

Table H50
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participated in Whole-Class
Discussions, District 1, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

58
4

13
14

82
86

5
0

0
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

37
68

5
10

93
70

1
20

1
0
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Table H51
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practiced Computation, District 1,
Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

23
30

6
16

84
45

9
12

0
27

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

27
36

7
7

92
54

0
37

2
2

Table H52
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Took Test or Quiz, District 1, Grade 7,
1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

11
10

0
0

20
18

67
0

13
82

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

4
14

30
0

20
55

30
45

20
0
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Table H53
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflected on or Summarized Lesson
Concepts, District 1, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

31
5

23
22

73
78

0
0

5
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

8
63

18
17

82
82

0
1

0
0

Table H54
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Began Homework, District 1, Grade 7,
1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

MiC
Fernwood-Heath
VonHumboldt-Donnely

141
166

0
6

0
80

0
20

0
0

0
0

Conventional
Addams-St.James
Wacker-McLaughlin

226
148

1
5

0
100

50
0

0
0

50
0
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Table H55
Teacher Level of Lesson Presentation and Development, District 1, Grade 7
School-Teacher

Total Cases

1

2A

2B

Cases at Level
3A
3B

4

5

6

Level
Assigned

MiC
Fernwood-Heath
VonHumboldt-Donnely

13
7

0
3

0
3

0
0

0
1

2
0

0
0

11
0

0
0

5
2A

Conventional
Addams-St.James
Wacker-McLaughlin

7
2

0
0

0
0

0
0

5
1

2
1

0
0

0
0

0
0

3A
3B

Lesson Presentation and Development: The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with
understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. The lesson presentation was not well developed; consequently students began independent or small-group work with little direction. The teacher
might have assisted individuals or small groups on a one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.

B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
6. Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students to explore the
mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared.
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Table H56
Nature of Inquiry, Grade 7, District 1

8

9

1

9

1

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

3
1

3
1

3
4

3
1

3
1

3
3

2
2

2
1

1
1

2
1

2
1

2
4

2
1

1
1

3
1

2
1

1
2

1
1

3
1

1
1

3
1

2
1

3
1

3
2

3
1

1
1

1
1

3
1

3
1

3
1

2
1

3
1

2
1

3
2

1
1

1
2

2.11
1.26

3
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

1
2

1
1

1
1

1
2

1
1

1
1

1
2

1
1

1
1

1
1

1
3

1
1

1
1

1
3

1
1

1
2

2
1

1
1

1
1

1
1

2
1

1
1

1
2

1
1

1
2

2
1

2
1

1
1

1
3

3
1

1
1

1
3

1
1

1
1

2
1

2
1

1.30
1.41

1
1

1

2

Connections to Life Experiences
Observation
1 2 3 4 5 6 7 8 9 Mean Rating

(No. of Observations)

9

Conjectures
Observation
3 4 5 6 7

Mathematical Connections
Observation
2 3 4 5 6 7 8

Conceptual Understanding
Observation
2 3 4 5 6 7 8

School-Teacher

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous problems; and
connections among mathematical ideas and connections between mathema
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular statements; and
connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students
were encouraged to made generalizations; and connections between ma
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Table H57
Nature of Students' Explanations, Grade 7, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

2
1

1
1

3
2

1
1

2
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

1
1

1
2

1
2

2
2

1
1

7

8

9

Mean

2
1

1
1

1
2

1
1

1.56
1.22

1
2

1
2

1
1

2
1

1.22
1.56

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures. Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.
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Table H58
Elicitation of Multiple Strategies, Grade 7, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

2
1

1
1

3
1

1
1

1
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

2
3

1
3

1
1

1
1

1
3

7

8

9

Mean

2
1

1
1

1
1

1
1

1.44
1.00

1
2

1
1

1
1

1
1

1.11
1.78

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table H59
Nature of Student–Student Conversation, Grade 7, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

1
1

1
1

1
2

1
1

2
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

1
1

1
1

1
1

1
1

1
1

7

8

9

Mean

2
1

1
1

1
1

3
1

1.44
1.11

1
1

1
1

1
1

1
2

1.00
1.11

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table H60
Students' Collaborative Working Relationships, Grade 7, District 1
School-Teacher (No. of Observations)

Observation
5
6

1

2

3

4

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

2
NA

2
NA

1
2

1
1

2
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

1
NA

NA
1

NA
1

NA
1

1
1

7

8

9

Mean

NA
NA

NA
1

1
NA

1
NA

1.43
1.25

1
1

1
1

NA
NA

NA
1

1.00
1.00

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table H61
Student Engagement during Instruction, Grade 7, District 1
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Fernwood-Heath (9)
VonHumboldt-Donnely (9)

2
1

3
1

3
2

2
1

4
1

Conventional
Addams-St.James (9)
Wacker-McLaughlin (9)

2
4

2
4

3
2

3
4

3
4

7

8

9

Mean

3
1

4
1

2
2

3
4

2.89
1.56

2
2

2
4

2
4

3
4

2.44
3.56

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table H62
Unit Planning, District 2, Grade 7, 1997-1998
Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

3
1
2B
2B

1
1
1
1

3
2
2
2

Conventional
Newberry-Cunningham
Newberry-Stark

2B
1

2
2

2
1A

School-Teacher

Instructional Planning: Unit Planning, District 1, Grade 7, 1997-1998 Unit Planning Codes

Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.

534

Table H63
Lesson Planning, District 2, Grade 7, 1997-1998
Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

3
2
2
1

4
2B
2A
2A

3
1
2
1

3
2
2
2

2
2

2A
1

2
1

2
1

Students' Performance in the
Previous Lesson

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden
Conventional
Newberry-Cunningham
Newberry-Stark

School-Teacher

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in
which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table H64
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Warm-Up Activities, District 2, Grade 7, 1997-1998
Number of
Days Reported

% of Class
Periods
Reported

<15%
of Class
(%)

Equal
Emphasis
(%)

50-75%
of Class
(%)

>75%
of Class
(%)

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

60
34
18
2

37
13
90
100

56
73
10
0

8
13
0
0

0
0
0
0

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

School-Teacher

Table H65
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Review of Previous Material, District 2, Grade 7, 19971998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

30
36
71
35

50
61
29
65

16
4
0
0

4
0
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

58
31
30
28

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

536

Table H66
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Teacher Presentation, District 2, Grade 7, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

21
7
69
53

65
88
31
37

12
0
0
5

2
5
0
5

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

50
47
46
32

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H67
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Whole-Class Discussion, District 2, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

24
0
30
5

62
92
70
71

11
5
0
24

2
3
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

52
44
40
35

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA
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Table H68
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Small-Group Work, District 2, Grade 7, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

14
0
8
8

57
77
48
35

27
18
36
54

3
5
8
4

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

43
25
44
43

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H69
Forms of Instruction that Promote Classroom Discourse for the Purpose of the Lesson: Independent Practice, District 2, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

8
8
67
14

54
54
33
50

26
23
0
7

12
15
0
29

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

58
15
11
23

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA
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Table H70
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Listened to Teacher or Took Notes,
District 2, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

13
17
91
79

70
77
9
14

13
3
0
7

4
3
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

27
39
40
23

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H71
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Investigated Problems, District 2,
Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

7
0
13
19

64
84
63
33

18
14
25
33

11
3
0
14

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

52
42
28
35

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA
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Table H72
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Discussed Answers and Solution
Strategies, District 2, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

20
10
24
14

62
87
77
71

16
0
0
14

2
3
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

52
44
30
35

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H73
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Participated in Whole-Class
Discussions, District 2, Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

24
0
81
9

61
95
19
68

9
3
0
23

7
3
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

53
42
28
37

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA
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Table H74
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Practiced Computation, District 2,
Grade 7, 1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

21
20
0
0

39
52
100
0

36
20
0
0

4
8
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

33
28
4
0

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H75
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Took Test or Quiz, District 2, Grade 7,
1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

13
0
100
20

13
60
0
40

38
40
0
20

38
0
0
20

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

9
6
12
17

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

541

Table H76
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Reflected on or Summarized Lesson
Concepts, District 2, Grade 7, 1997-1998
Number of

School-Teacher

Days Reported

% of Class

<15%

Equal

50-75%

>75%

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

26
43
86
60

63
57
14
40

11
0
0
0

0
0
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

22
8
12
8

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA

Table H77
Student Activities that Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: Began Homework, District 2, Grade 7,
1997-1998
School-Teacher

Number of

% of Class

<15%

Equal

50-75%

>75%

Days Reported

Periods

of Class

Emphasis

of Class

of Class

Reported

(%)

(%)

(%)

(%)

100
0
0
100

0
0
0
0

0
0
0
0

0
0
0
0

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

86
89
57
60

1
0
0
2

Conventional
Newberry-Cunningham
Newberry-Stark

NA
NA

NA
NA
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Table H76
H78
Table
Teacher Level of Lesson Presentation and Development, District 2, Grade 7
School-Teacher

Total Cases

1

2A

2B

Cases at Level
3A
3B

4

5

6

Level
Assigned

MiC
Guggenheim-Keeton
Guggenheim-Teague
HirschMetro-Draski
HirschMetro-McFadden

2
5
4
3

0
0
0
0

0
2
3
1

0
0
0
0

0
0
0
0

0
1
0
0

0
2
0
0

2
0
1
1

0
0
0
1

5
4
2A
5

Conventional
Newberry-Cunningham
Newberry-Stark

5
4

0
0

1
0

0
0

0
1

2
3

1
0

1
0

0
0

3B
3B

Lesson Presentation and Development Codes
The following index measures the extent to which lesson content was presented in ways that encouraged learning mathematics with understanding.
1. No formal presentation. Students were assigned work to do, but the content was not discussed prior to the assignment. Students attempted to solve problems by themselves
but lacked the support needed to understand the mathematical content on their own. The teacher might have assisted individuals or small groups on a one-to-one basis.
2. Emphasis on review. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity. The subsequent lesson presentation
was not well developed; consequently students began independent or small-group work with little direction. The teacher might have assisted individuals or small groups on a
one-to-one basis during independent or small-group work.
A. A major portion of the class period was devoted to review of a previous lesson, homework, or a warm-up activity.
B. Limited introduction to the lesson, vague directions, or lack of appropriate planning was evident. Students were left in a state of confusion.
3. Demonstration of procedure or strategy. A particular procedure or strategy was demonstrated by the teacher, and students were expected to use the method.
A. Students were unable to solve problems using the presented procedure or strategy.
B. Although students solved problems during independent or small group work, they practiced the presented procedure or strategy in a rote fashion.
4. Attempt to develop conceptual understanding. During the lesson, an attempt was made to develop a conceptual basis for the mathematical content. Students generally used
a procedure or strategy presented by the teacher although they were allowed to find their own solution strategies.
5. Emphasis on conceptual understanding with active participation by students and teacher. The lesson presentation featured a conceptual basis for the mathematical content,
and the mathematical work was shared by students and teacher.
6. Emphasis on conceptual understanding with active participation by students with teacher support. The lesson presentation set the stage for students to explore the
mathematical content of the lesson on their own. Student solutions and generalizations were later presented and compared.
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Table H79
Nature of Inquiry, Grade 7, District 2

(No. of Observations)

1

Conceptual Understanding
Observation
2 3 4 5 6 7 8

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

2
3
2
2

4
4
4
3

3
4
2
1

4
4

4
3

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

2
1

1
3

1
1

4
2

4
1

School-Teacher

4
3

9

2

2

Conjectures
Observation
3 4 5 6 7

2
1
1
2

4
1
4
2

4
2
1
1

4
3

1
2

3
1

1
2

1
1

2
1

3
1

4
2

8

9

1

Mathematical Connections
Observation
2 3 4 5 6 7 8

3
2
2
2

2
2
2
2

2
4
2
2

2
3

1
3

2
1

1
2

1
2

2
1

2
1

3
3

9

Connections to Life Experiences
Observation
1 2 3 4 5 6 7 8 9 Mean Rating

3
1
1
1

3
3
1
3

3
3
2
1

3
2

3
2

3
1

1
1

2
1

3
1

1
1

3
2

2.78
2.28
1.78
1.78

4
3
2
2

1.87
1.20

2
1

Level of Nature of Inquiry
Level 1. Inquiry during the lesson was limited to lower order thinking, that lessons did not promote conceptual understanding; and connections among mathematical ideas and connections
between mathematics and students' lives were not discussed.
Level 2. Inquiry during class included limited attention to conceptual understanding; student conjectures consisted of making connections between a new problem and previous problems; and
connections among mathematical ideas and connections between mathema
Level 3. Inquiry during class emphasized conceptual understanding of the mathematical content; student conjectures were characterized by investigating the veracity of particular statements; and
connections among mathematical ideas were explained.
Level 4. The mathematical content was explored in enough detail for students to think about relationships among mathematical ideas or linking procedural and conceptual knowledge; students
were encouraged to made generalizations; and connections between ma
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Table H80
Nature of Students' Explanations, Grade 7, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

2
1
2
3

2
1
2
2

1
2
2
2

3
3

3
3

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

2
2

1
2

2
1

1
2

3
2

3
2

7

8

9

Mean

2.33
2.00
2.00
2.33

1.80
1.80

Nature of Students' Explanations
The index for the nature of student explanation is intended to measure the extent to which students elaborate on their solutions orally or in written form
by justifying their approaches to a problem, explaining their thinking, or supporting their results, rather than simply stating answers.
1. Answers only. Students stated answers and were not expected to elaborate on their reasoning or solution strategies.
2. Focus on procedures. Explanations were focused on procedures rather than on elaboration of reasoning or solution strategies.
3. Focus on mathematical processes. Explanations were focused on mathematical processes such as justifying the approach to the problem, explaining the
reasoning used, or supporting the results.

545

Table H81
Elicitation of Multiple Strategies, Grade 7, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

3
1
1
2

1
3
1
4

1
1
1
1

3
1

3
3

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

3
1

3
2

1
2

1
1

1
1

1
2

7

8

9

Mean

2.00
1.83
1.00
2.33

1.80
1.40

Elicitation of Multiple Strategies
This index measures the extent to which students were asked to consider different perspectives in approaching the solution to a problem.
1. Strategies not elicited. Multiple strategies were not elicited from students.
2. Strategies rarely elicited. Different problem-solving strategies were rarely elicited from students or only briefly mentioned by the teacher.
3. Strategies not primary emphasis. Students were asked if alternate strategies were used in solving particular problems, but this was not a primary
goal of instruction.
4. Strategies substantive element of instruction. Discussion of alternative strategies was frequent, substantive in nature, and an important element of
classroom instruction.
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Table H82
Nature of Student–Student Conversation, Grade 7, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

3
1
3
1

3
1
2
2

4
1
3
2

3
1

4
1

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

3
3

1
3

3
1

3
2

2
1

7

4
2

8

9

Mean

3.50
1.17
2.67
1.67

2.40
2.00

Nature of Student–Student Conversation
The index for student–student conversation measures the extent to which student exchanges with peers reflected substantive conversation of mathematical ideas:
1. Conversation not encouraged. Conversation among students was not permitted or was social in nature.
2. Limited conversation. Student–student conversation occurred on a limited basis and usually consisted of sharing answers.
3. Conversation not substantive in nature. Conversation among students was characterized by students discussing procedures or asking each other for clarification
of a procedure demonstrated by the teacher.
4. Substantive conversation. Conversation among students was substantive and characterized by reciprocal interaction that involved careful listening to others’ ideas
in order to understand those ideas, build conversation around them, or extend them to a new level.
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Table H83
Students' Collaborative Working Relationships, Grade 7, District 2
School-Teacher (No. of Observations)

Observation
5
6

1

2

3

4

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

4
NA
2
NA

2
1
3
3

3
1
3
3

3
1

3
NA

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

3
NA

NA
2

3
1

3
1

2
1

7

8

3
NA

9

Mean

3.00
1.00
2.67
3.00

2.75
1.25

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table H84
Student Engagement during Instruction, Grade 7, District 2
Observation
5
6

School-Teacher (No. of Observations)

1

2

3

4

MiC
Guggenheim-Keeton (6)
Guggenheim-Teague (6)
HirschMetro-Draski (3)
HirschMetro-McFadden (3)

4
3
4
4

3
4
3
4

4
4
4
4

4
2
3

4
3
2

Conventional
Newberry-Cunningham (5)
Newberry-Stark (5)

3
2

4
3

4
2

2
3

4
3

7

8

4
4
4

9

Mean

3.83
3.33
3.33
4.00

3.40
2.60

Students' Collaborative Working Relationships
This scale measures the extent to which interactions among students reflected collaborative working relationships:
NA. Independent work. The main purpose of the lesson was to give students needed individual practice, or students spent nearly all of the class period involved in
independent work.
1. No collaboration among students. None of the students were working together in small groups or in a large-group setting. If students were working in small groups,
then one student typically gave answers to other members of group without explanation of why certain procedures were used.
2. Limited exchange of ideas. Few students were sharing ideas or discussing how a problem should be solved in small-group or large-group settings. Although
students physically sat together, there was little exchange of ideas or assistance. Many of the students in a group were working on different problems and different
paces.
3. Uneven participation. Some students exchanged ideas or provided assistance to their classmates; however, a few students relied on other members of the
group to solve problems. Contributions to problem solving were not equally made by all students.
4. Substantive collaboration. Most students were involved with their classmates in solving problems and made sure that other group members were caught up and
understood the problems before moving on to the next problem.
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Table H85
Unit Planning, District 3, Grade 7, 1997-1998
School-Teacher

MiC
CalhounNorth-Perry
CalhounNorth-Schroeder

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

3
2B

3
3

2
2

Instructional Planning: Unit Planning, District 1, Grade 7, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table H86
Lesson Planning, District 3, Grade 7, 1997-1998

School-Teacher

MiC
CalhounNorth-Perry
CalhounNorth-Schroeder

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

1
3

3
3

3
2

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson

2
2

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in
which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Table H87
Unit Planning, District 4, Grade 7, 1997-1998
School-Teacher

MiC
KelvynPark-Finn
KelvynPark-Woodward
KelvynPark-Yackle

Students'
Prior
Knowledge

Unit Sequence

Pace of
Instruction

2B
2B
NA

1
2
NA

1B
2
NA

Instructional Planning: Unit Planning, District 1, Grade 7, 1997-1998 Unit Planning Codes
Students' Prior Knowledge: The following scale measures the extent to which the teacher thinks about and identifies students' prior knowledge while planning to teach a unit.
1. Little or no consideration of students' prior knowledge. The teacher plans the unit with little or no understanding of the prior knowledge of students in the current class.
2. Consideration of student abilities.
A. The teacher planned the unit based on perceptions of students' reading ability and vocabulary.
B. The teacher planned the unit based on perceptions of students' mathematics skills.
3. Informal or formal assessment of students' understanding. The teacher plans the unit on the basis of information gathered through informal or formal assessment. The teacher might, for example, plan
remedial skill-based activities to address weaknesses or plan extension activities for students who might be ready for such challenges.
4. Conceptually-based activities planned. The teacher plans unit activities that are designed to bridge the gap between students' prior knowledge and prerequisite skills for the unit or to familiarize
students with the contexts presented in the unit.
Unit Sequence: The following scale measures the extent to which the teacher might consider the sequence of instructional units.
1. Little or no variance from the text sequence. The teacher follows the unit sequence recommended in teacher support materials.
2. Consideration of external factors. The teacher bases decisions about unit sequence, for example, on the content and dates of district or state standardized testing or on various calendar events.
3. Consideration of content and student interests. The teacher sequences units based on one or more of the following: variety of mathematical content; integration of mathematics with other subjects;
linkages across units of the same content strand; and students' interests.
4. Consideration of the development of mathematics concepts. The teacher sequences units to support the development of mathematics concepts.
Pace of Instruction: The following scale measures the extent to which the teacher might consider the pace for instruction when planning to teach a unit.
1. Little or no consideration of pacing.
A. The teacher follows the recommendations for pacing in teacher support materials.
B. The teacher does not plan unit pacing because the curriculum is unfamiliar.
2. Adjustment anticipated. The teacher considers the recommendations for pacing in teacher support materials, but plans to adjust the pace as the unit develops or as a result of collaboration with other
teachers.
3. Consideration of the needs of current students. The teacher considers the learning styles and reasoning skills of current students when planning the pace of instruction.
4. Supplemental activities anticipated. The teacher plans substantive supplemental activities for students who complete the lesson in advance of most students in the class.
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Table H88
Lesson Planning, District 4, Grade 7, 1997-1998

School-Teacher
MiC
KelvynPark-Finn
KelvynPark-Woodward
KelvynPark-Yackle

Students' Performance in the
Previous Lesson

Purpose of the Lesson

Forms of Instruction that
Promote Discourse for the
Purpose of the Lesson

2
2
NA

3
3
NA

2
2
NA

Student Activities that
Promote Discussion,
Problem Solving, and
Reflection on the Lesson
2
2
NA

Students’ Performance in the Previous Lesson: The following scale measures the extent to which a particular teacher might consider students’ performance on the previous lesson when planning to teach the subsequent lesson:
1. Lesson planning with little or no regard for students’ performance on the previous lesson. The teacher might note students’ performance, but the lesson is planned in the same way as the previous lesson.
2. Changes in the next day’s plans because of students’ performance. The teacher might, for example, extend the previous lesson to complete a task, disregard time constraints, or add a review.
3. Changes focused on students’ understanding of the mathematical content of the lesson. The teacher might use the information gathered to allow a more in-depth exploration of the mathematical content or introduce another
approach to encourage students’ understanding.
4. Changes focused on encouraging thinking at higher levels. The teacher might, for example, vary problem structure/setting to encourage thinking at higher levels or emphasize connections with related concepts.
Purpose of the Lesson: This scale measures the extent to which particular teachers might think about and identify the purpose of the lesson prior to instruction:
1. Little or no planning to teach the specific lesson. When such planning does occur, the purpose is to identify unit/chapter pages to be taught over a period of days and to copy worksheets or quizzes for students. The aim of
instruction is to cover lessons in the textbook or curriculum; thus, no additional planning is deemed necessary.
2. Overall curriculum plan in mind.
A. The teacher selects lesson content to reflect a continuity of mathematical content, integrating lesson materials from various resources. The selected materials might include an additional focus on problem solving,
applications of mathematics, or practice.
B. The teacher plans lessons from unit or chapter materials with emphasis given to becoming familiar with the mathematical content of the lesson, the presentation of the mathematics in the materials, and the context in
which the lesson was couched (if any).
3. Planning beyond familiarity with the content, presentation, and context. The teacher makes decisions for student learning (e.g., potential student questions, possible misunderstandings, anticipation of various solution strategies,
accommodation of various ability levels, or conceptual development within a unit).
4. Expectation for student learning in the lesson emphasizes higher order thinking, depth of knowledge, and/or understanding. The teacher might, for example, plan questions that engage students in interpreting a solution in terms
of the problem context, exploring connections among equivalent representations of numbers, or summarizing the mathematics in a series of lessons.
Forms of Instruction That Promote Classroom Discourse for the Purpose of the Lesson: The following scale measures the extent to which a particular teacher might plan the various forms of instruction that promote classroom
discourse for a lesson:
1. Students’ discourse in the classroom seldom, if at all, planned as part of the lesson. Attention is focused, for example, on factual information or presentation of algorithms and procedures.
2. Whole-class discussion and small-group or pair work anticipated. The teacher might, for example, plan for such work/discussion, but continue to focus primarily on completing tasks rather than on facilitating or encouraging
substantive conversation of mathematics concepts. (The significance of classroom discourse is not considered in the lesson plan.)
3. Students’ participation and collaboration planned for during instruction. The teacher encourages such participation, but it is still not the primary focus of the lesson plan.
4. Forms of instruction that promote substantive conversation planned. The teacher might, for example, plan classroom activities that encourage students to contribute to discussion, evaluate other's ideas, interpret their own ideas in
terms of comments from others, and build substantive conversation.
Student Activities That Promote Discussion, Problem Solving, and Reflection on the Content of the Lesson: The following scale measures the extent to which a particular teacher might include various student activities that promote
discussion, problem solving, and reflection in lesson plans:
1. Investigation of problems and discussion of mathematical ideas seldom planned for the lesson. Emphasis is placed on practicing routine calculations, and little discussion among students is anticipated.
2. Investigation of problems and discussion of answers and solution strategies (whether during small-group work or whole-class discussions) included in the lesson plan. The teacher might plan problem investigation or class
discussion, but the significance of these activities is not considered in the lesson plan.
3. Investigation of problems and discussion of answers and solution strategies important elements in the lesson plan. Questions or activities that encourage students to reflect on or summarize lessons, however, are not included in
the lesson plan.
4. Investigation of problems and discussion of answers and solution strategies dominant in the lesson plan. The teacher views reflection on or summarization of the lesson as an important element in instruction.
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Figure H44. Interactive Decisions, Heath, Fernwood Middle School.
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Figure H45. Interactive Decisions, Donnely, Von Humvoldt Middle School.
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Figure H46. Interactive Decisions, St. James, Addams Middle School.
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Figure H47. Interactive Decisions, McLaughlin, Wacker Middle School.
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Figure H48. Interactive Decisions, Keeton, Guggenheim Middle School.
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Figure H49. Interactive Decisions, Teague, Guggenheim Middle School.
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Figure H50. Interactive Decisions, Draski, Hirsch Metro Middle School.
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Figure H51. Interactive Decisions, McFadden, Hirsch Metro Middle School.
Explanation-Oriented

1

2
29%

(7 items coded)

4

5
1

Task-Oriented
Shift in Pedagogical Approach

3
14%

1

Least

2

3

2
14%
4

6
14%
3

7
4

5

6

Teaching Mathematics for Understanding

8

7
29%

8

Most

Figure H52. Interactive Decisions, Cunningham, Newberry Middle School.
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Figure H53. Interactive Decisions, Stark, Newberry Middle School.
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