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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 7 and 8 in 1999). 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 structural model, with variables and hypothesized relationships, for the monitoring of change in school mathematics.



The purpose of this technical paper is to summarize the information of the Student Background variable collected in 1999 on seventh-grade classes
at the beginning of the longitudinal/cross-sectional study of the impact of Mathematics in Context on student performance. The purpose of
gathering this information was to describe similarities and differences in seven class characteristics prior to instruction (see Figure 2). Three fixed
characteristics for the students in each class—gender, preferred language, and ethnicity—were gathered via a Student Questionnaire (see Appendix
A; Shafer, 1997). Three other class characteristics—measures of student mathematical knowledge, student mathematical applications, and
disposition toward mathematics—were taken, respectively, from standardized test scores provided by the schools, scores on the project-
administered Collis-Romberg Mathematical Problem-Solving Profiles (Collis & Romberg, 1992), and student responses to the Student
Questionnaire and Student Attitude Inventory (see Appendix B; Shafer, Wagner, & Davis, 1997).

Students of 13 seventh-grade teachers from four school districts participated in the study. Districts are identified by number, and the students by
school and teacher (both pseudonyms). Also noted are the type of materials used (MiC materials or a conventional text).

Student Questionnaire:
Fixed Characteristics

Standardized Tests

Sex
Preferred Language
Ethnicity

See Tables 1, 8, 15, 22, and
Appendix Tables
C1,C2,D1,D2, EL, E2, F1, F2

Student
Mathematical
Knowledge

See Tables 2, 9, 16, 23, Figures 3,
4,7,8,11, 12, 15, 16, and
Appendix Tables
C3,C4,D3,D4,E3, E4, F3, F4

Collis-Romberg
Mathematical Problem-
Solving Profiles

'

Student Questionnaire and
Student Attitude Inventory

\ 4

Student
Mathematical
Applications

See Tables 3, 10, 17, 24, Figures

4,8, 12, 16, and Appendix Tables

C5, C6, C7, D5, D6, D7, ES5, E6,
E7, F5, F6, F7

Disposition Toward Mathematics

SAI Subscales see Tables 4, 11, 18, 25,
Figures 5, 9, 13, 17, and Appendix
Tables C8, C9, D8, D9, E8, E9, F8, F9
SAI general Perceptions see Appendix
Tables C10, C11, D10, D11, E10, E11,
F10, F11
SAI Attributions see Tables 5, 12, 19,
26, Figures 6, 10, 14, 18, and Appendix
Tables C12, D12, E12, F12
SQ Favorite Subject see Tables 6, 13, 26
27, and Appendix Tables C13, D13, E13,
F13
SQ Freq. Communication About
Mathematics see Table 7, 14, 21, 28, and
Appendix Tables C14, D14, E14, F14

1

Figure 2. Fixed class characteristics in longitudinal/cross-sectional study of the impact of Mathematics in Context on student performance and

their sources.



Table 1

Fixed Characteristics for Seventh-Grade Classes in District 1, by Teacher

School-Teacher (N)

Addams-St. James (8)
Von Humboldt-Botkin (44)
Von Humboldt-Muldoon (61)

Fernwood-Hodge (16)

Language Ce 0 e
Sex (%) Preference (%)* E(ZZIr;ITcIj:aynt(ﬁe) d)
(self-identified)
English Non- African . . . Multi- Non-
Female Male Preference Response | American Hispanic White Other Response
—MiC—
75 25 88 13 38 13 38 13 0
55 45 77 18 16 9 43 16 16
54 46 75 16 20 0 49 16 15
—Conventional—
44 56 88 0 13 13 50 25 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.
(For detailed information, see Tables C1-C2 in Appendix C.)



Table 2
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 1, by Teacher

TerraNova National Percentile
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Addams-St. James (8) 7 37.57 25.99 5 26.0 78
Von Humboldt-Botkin (44) 32 69.75 31.88 5 83.5 99
Von Humboldt-Muldoon (61) 47 64.06 30.43 5 70.0 99
—Conventional—
Fernwood-Hodge (16) 9 36.00 24.47 4 35.0 73

(For detailed information, see Tables C3-C4 in Appendix C.)
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Figure 3. Box plots of class distributions on the TerraNova test, Grade 7, District 1.



Table 3

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in

District 1, by Teacher

Level of Student Performance
School-Teacher (N) (N) Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
Addams-St. James (8) 8 3.38 1.50 0.38 0.13
Von Humboldt-Botkin (44) 33 3.64 2.00 0.48 0.03
Von Humboldt-Muldoon (61) 44 3.16 1.45 0.57 0.32
—Conventional—
0.25 0.00

Fernwood-Hodge (16) | 12 | 3.00 1.00

(For detailed information, see Tables C5-C7 in Appendix C.)
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Figure 4. Scatter plot for class mean percentiles on the TerraNova test and the class means on the unistructural scale of
the Collis/Romberg reasoning test, Grade 7, District 1.



Table 4

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 1

Effort incac:Jri]Ifilt()j/ etrcl)cgo Interest Usefulness coﬁ?r:t%ctzte

School-Teacher (N) in mathematics . in mathematics | of mathematics .
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean

-MiC-

Addams-St. James (8) 8 2.02 8 2.05 2.20 8 1.57 8 1.88

Von Humboldt-Botkin (44) 35 2.02 35 2.03 2.53 35 1.75 35 1.95

Von Humboldt-Muldoon (61) 44 2.12 44 2.04 2.52 44 1.87 44 2.14

—Conventional—
Fernwood-Hodge (16) 13 2.30 13 2.22 247 13 1.72 13 2.16

(For detailed information, see Tables C8-C9 in Appendix C.)
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Table 5

Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 1, by Teacher

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean
—-MiC-
Addams-St. James (8) 8 3.88 8 3.25 8 1.38 8 3.25
Von Humboldt-Botkin (44) 35 3.71 35 2.71 35 1.66 35 3.40
Von Humboldt-Muldoon (61) 44 3.50 44 2.50 44 1.48 44 3.13
—Conventional-
Fernwood-Hodge (16) 13 3.85 13 2.31 13 1.08 13 3.15
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean
—-MiC-
Addams-St. James (8) 8 3.86 8 3.25 8 2.50 8 3.86
Von Humboldt-Botkin (44) 35 3.69 35 2.94 35 2.17 35 3.43
Von Humboldt-Muldoon (61) 44 3.59 44 3.03 44 2.05 44 3.49
—Conventional-
Fernwood-Hodge (16) 13 3.46 13 3.08 13 15 13 3.54

(For more detailed information, see Table C12 in Appendix C.)
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Figure 6. Line graphs showing class means of student attribution of (a) success

and (b) failure in mathematics, Grade 7, District 1.
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Table 6
Student Preference Ranking of Classes in District 1, Grade 7, by Teacher

School-Teacher (N) | social Studies  Science Math  Reading  Writing Art Music PE Band Other"
—MiC—
Addams-St. James (8) S - - -- - - -- - - - -
VVon Humboldt-Botkin (44) 4 4 7 7 0 4 7 36 14 18
VVon Humboldt-Muldoon (61) 0 5 10 8 0 5 8 23 26 15
—Conventional—
Fernwood-Hodge (16) 0 13 13 7 0 7 0 27 7 27

! Other includes mutiple preferences.

% preference data were unavailable.

Note: Response rates designate class mean percents.

(For detailed information, see Tables C13 in Appendix C.)
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Table 7
Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 1, by Teacher

Mathematical Ideas and Ways Mathematics is Used
Problem Strategies Homework Problems Outside of School
School-Class (N) S v S v S v
ome- er ome- er ome- er
(N) Never times Often Ofte); (N) Never times Often Ofte); (N) Never times Often Ofte);
— MiC —
Addams-St. James (8) 0 - - - - 0 - - - - 0 - - - -
VVon Humboldt-Botkin (44) 28 25 57 14 4 28 0 50 39 11 28 43 43 14 0
VVon Humboldt-Muldoon (61) 38 37 45 11 8 38 13 45 32 11 38 37 45 11 8
—Conventional —

Fernwood-Hodge (16) 15 19 53 27 0 15 20 53 13 13 15 20 53 13 13

Note: Response rates designate class mean percents.
(For detailed information, see Tables C14 in Appendix C.)
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Table 8

Fixed Characteristics for Seventh-Grade Classes in District 2, by Teacher

School-Teacher (N)

Guggenheim-Broughton (16)
Guggenheim-Redling (37)
Weir-Flader (19)

Von Steuben-Friedman (26)

Language

Ethnicity (%) **

Sex (%) Preference (%)* - -
(self-identif(ied)) (self-identified)
English Non- African . . . Multi- Non-
Female Male Prefgrence Response | American Hispanic White Other Response
—MiC—
50 50 100 0 38 25 25 13 0
65 35 95 0 11 35 35 19 0
72 28 100 0 50 6 0 44 0
—Conventional—
54 46 81 4 4 23 38 27 8

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.
(For detailed information, see Tables D1-D2 in Appendix D.)
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Table 9
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 2, by Teacher

SAT National Percentile
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Guggenheim-Broughton (16) 15 37.67 14.79 6 37.0 58
Guggenheim-Redling (37) 33 69.39 23.39 24 73.0 98
Weir-Flader (19) 17 47.35 26.58 10 47.0 81
—Conventional—
Von Steuben-Friedman (26) 24 58.58 24.67 6 62.5 98

(For more detailed information, see Tables D3-D4 in Appendix D.)
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Figure 7. Box plots of class distributions on the SAT, Grade 7, District 2.
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Table 10
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 2, by Teacher

Level of Student Performance
School-Teacher (N) (N) Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
Guggenheim-Broughton (16) 13 3.23 0.92 0.08 0.00
Guggenheim-Redling (37) 29 3.45 1.62 0.48 0.03
Weir-Flader (19) 15 3.40 1.13 0.13 0.00
—Conventional—
Von Steuben-Friedman (26) 18 2.22 0.72 0.17 0.00

(For detailed information, see Tables D5-D7 in Appendix D.)
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Table 11

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 2

School-Teacher (N)

Guggenheim-Broughton (16)
Guggenheim-Redling (37)
Weir-Flader (19)

Von Steuben-Friedman (26)

Effort
in mathematics

Confidence
in ability to do
mathematics

Interest

in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
—-MiC-
15 1.89 15 1.89 15 2.26 15 1.91 15 1.96
34 2.13 34 1.98 34 2.49 34 1.86 34 2.14
15 1.93 15 1.81 15 1.89 15 1.68 15 1.90
—Conventional—
16 1.85 16 1.71 16 1.52 16 1.55 16 1.67

(For detailed information, see Tables D8-D9 in Appendix D.)
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Table 12
Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 2, by Teacher

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
Guggenheim-Broughton (16) 15 3.27 15 1.84 15 147 15 3.53
Guggenheim-Redling (37) 34 3.82 34 2.15 34 1.29 34 3.38
Weir-Flader (19) 15 3.80 15 2.73 15 1.20 15 3.40
—Conventional-
Von Steuben-Friedman (26) 16 3.63 16 2.59 16 1.19 16 3.25
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean|] (N) Mean| (N) Mean
-MiC-
Guggenheim-Broughton (16) 15 3.87 15 2.93 15 1.67 15 3.27
Guggenheim-Redling (37) 34 3.56 34 2.88 34 1.91 34 3.59
Weir-Flader (19) 15 3.73 15 3.33 15 1.53 15 3.53
—Conventional-
Von Steuben-Friedman (26) 16 4.00 16 3.06 16 1.81 16 3.56

(For more detailed information, see Table D12 in Appendix D.)
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Table 13

Student Preference Ranking of Classes in District 2, Grade 7, by Teacher

School-Teacher (N) | Social Studies Science Math  Reading Writing Art Music PE Band Other’
—MiC—
Guggenheim-Broughton (16) 14 0 14 14 7 7 7 7 0 29
Guggenheim-Redling (37) 4 7 4 0 4 11 4 15 0 52
Weir-Flader (19) 11 22 28 11 0 11 11 0 0 6

Von Steuben-Friedman (26) S° - - -

—Conventional—

! Other includes mutiple preferences.

? preference data were unavailable.
Note: Response rates designate class mean percents.
(For detailed information, see Tables D13 in Appendix D.)
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Table 14
Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 2, by Teacher

Mathematical Ideas and Ways Mathematics is Used
. Homework Problems .
School-Class (N) F’I’Oblersn Strategies - - - Outsmée of School -
ome- ery ome- ery ome- ery
(N) Never times Often Often (N) Never times Often Often (N) Never times Often Often
— MiC —

Guggenheim-Broughton (16) 14 29 29 29 14 14 7 14 36 43 14 29 21 29 21

Guggenheim-Redling (37) 27 19 63 22 4 27 11 44 33 11 27 41 44 11 4

Weir-Flader (19) 18 22 61 11 6 18 6 33 39 22 18 33 33 11 22

—Conventional —
Von Steuben-Friedman (26) 0 - - - - 0 - - - - 0 - - - -

Note: Response rates designate class mean percents.
(For detailed information, see Tables D14 in Appendix D.)

25



Table 15
Fixed Characteristics for Seventh-Grade Classes in District 3, by Teacher

Language C N ek
Sex (%) Preference (%)* E(';:Ir;“l:(;l?r]t(lﬁg d)
School-Teacher (N) (self-identified)
English Non- African . . . Multi- Non-
Female Male Preference Response | American Hispanic White Other Response
—MiC—
Calhoun North-Perry (104) 54 46 99 0 1 3 84 13 0
Calhoun North-Schroeder (2)™ 50 50 50 0 0 0 50 50

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial anc
*** Special education classroom.

(For detailed information, see Tables E1-E2 in Appendix E.)



Table 16

Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 3, by Teacher

SAT-9
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Calhoun North-Perry (104) 101 59.75 24.76 11 62.0 99
Calhoun North-Schroeder (2)* 2 21.00 141 20 21.0 22

*Special education class
(For more detailed information, see Tables E3-E4 in Appendix E.)
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Figure 11. Scatter plot for class mean percentiles on the SAT-9 and the class means on the
unistructural scale of the CollissfRomberg reasoning test, Grade 7, District 3.
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Table 17
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 3, by Teacher

Level of Student Performance
School-Teacher (N) (N) Unistructural Multistructural ~ Relational  Extended Abstract
Average Average Average Average
—MiC—
Calhoun North-Perry (104) 85 2.94 1.40 0.28 0.02
Calhoun North-Schroeder (2)* 1 0.00 0.00 0.00 0.00

* Special education class
(For detailed information, see Tables E5-E7 in Appendix E.)



5.00

4.50

4.00

Collis/Romberg 3.50

Class Means on 3.00
Unistructural Scale

2.50

2.00

1.50

1.00

0.50

0.00

20

40 60
SAT -9Class Mean Percentiles

80

100

A Calhoun North-Perry
O Calhoun North-Schroeder
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Table 18

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 3

Effort inc;%rillfilt?/etgcgo Interest Usefulness co'r:tr)rzll;% (;[Z te
School-Teacher (N) in mathematics . in mathematics | of mathematics :
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
-MiC-
Calhoun North-Perry (104) 97 1.95 97 1.86 97 2.14 97 1.68 97 1.93
Calhoun North-Schroeder (2)* 2 1.75 2 2.00 2 1.94 2 2.13 2 1.86

* Special education class

(For detailed information, see Tables E8-E9 in Appendix E.)
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Table 19
Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 3, by Teacher

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Calhoun North-Perry (104) 97 3.77 97 2.54 97 1.39 97 3.23
Calhoun North-Schroeder (2)* 2 4.00 2 2.00 2 1.00 2 4.00
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Calhoun North-Perry (104) 97 3.73 97 2.97 97 2.06 97 3.46
Calhoun North-Schroeder (2)* 2 4.00 2 3.00 2 3.50 2 4.00

* Special education class

(For more detailed information, see Table E12 in Appendix E.)
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Figure 14. Line graphs showing class means of student attribution of (a) success and
(b) failure in mathematics, Grade 7, District 3.



Table 20

Student Preference Ranking of Classes in District 3, Grade 7, by Teacher

School-Teacher (N) | social Studies Science Math  Reading  Writing  Art  Music PE Band  Other’
—MiC—
Calhoun North-Perry (104) 8 12 13 4 4 34 1 19 1 4
Calhoun North-Schroeder (2) 2 0 0 100 0 0 0 0 0 0 0

! Other includes mutiple preferences.

2 Special education class.

Note: Response rates designate class mean percents.

(For detailed information, see Tables E13 in Appendix E.)
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Table 21

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 3, by Teacher

School-Class (N)

Calhoun North-Perry (104)
Calhoun North-Schroeder 1 (2)*

Mathematical Ideas and
Problem Strategies

Homework Problems

Ways Mathematics is Used
Outside of School

(N)

100
2

Some- - gen

Never X
times

23 59 15
0 50 50

Very
Often

3
0

(N)  Never Some- - ren
times
— MiC—
100 7 39 37
2 0 50 50

Very
Often

17
0

(N)

100
2

Some- Very

Never times Often Often
38 48 8 6
0 100 0 0

* Special education class

Note: Response rates designate class mean percents.
(For detailed information, see Tables E14 in Appendix E.)
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Table 22

Fixed Characteristics for Seventh-Grade Classes in District 4, by Teacher

School-Teacher (N)

Kelvyn Park-Kane (14)
Kelvyn Park-Lux (13)
Kelvyn Park-Woodward (17)

Language - o
Sex (%) Preference (%)* E(tszlr;'fég]t(:ﬁg d)
(self-identified)
English Non- . . . Multi- Non-
Female Male Prefgrence Response Hispanic White Other Response
—MiC—
86 0 14 57 0
100 0 0 38 0
100 0 0 59 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and (
(For detailed information, see Tables F1-F2 in Appendix F.)



Table 23
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 4, by Teacher

TerraNova - City CTB Mathematics Test National Percentile
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Kelvyn Park-Kane (14) 14 57.79 17.74 20 57.5 83
Kelvyn Park-Lux (13) 13 45.00 13.49 18 46.0 64
Kelvyn Park-Woodward (17) 16 45.88 15.65 23 45.0 81

(For more detailed information, see Tables F3-F4 in Appendix F.)
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Figure 15. Box plots of class distributions on TerraNova - City CTB
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Table 24

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 4, by Teacher

Level of Student Performance

School-Teacher (N) (N) Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
Kelvyn Park-Kane (14) 14 2.71 1.00 0.21 0.00
Kelvyn Park-Lux (13) 11 3.27 0.64 0.18 0.00
Kelvyn Park-Woodward (17) 15 213 0.53 0.00 0.00

(For detailed information, see Tables F5-F7 in Appendix F.)
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Table 25

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 4

Effort inc;%ri]rilt?/etgcgo Interest Usefulness Coﬁ?:{:% rf;te
School-Teacher (N) in mathematics . in mathematics | of mathematics .
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean]| (N) Mean (N) Mean
-MiC-
Kelvyn Park-Kane (14) 13 1.47 13 1.71 13 1.86 13 1.51 13 1.64
Kelvyn Park-Lux (13) 11 1.92 11 2.05 11 2.06 11 1.59 11 2.11
Kelvyn Park-Woodward (17) 15 1.73 15 212 15 1.86 15 1.83 15 2.02

(For detailed information, see Tables F8-F9 in Appendix F.)
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Table 26
Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Kelvyn Park-Kane (14) 13 3.77 13 2.85 13 1.35 13 3.65
Kelvyn Park-Lux (13) 11 4.00 11 2.91 11 1.36 11 3.55
Kelvyn Park-Woodward (17) 15 3.67 15 3.43 15 1.33 15 3.53
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Kelvyn Park-Kane (14) 13 3.48 13 3.23 13 2.11 13 3.65
Kelvyn Park-Lux (13) 11 3.82 11 2.73 11 2.18 11 3.73
Kelvyn Park-Woodward (17) 15 3.60 15 2.87 15 2.00 15 3.78

(For more detailed information, see Table F12 in Appendix F.)
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Table 27
Student Preference Ranking of Classes in District 4, Grade 7

School-Teacher (N) | social Studies Science Math Reading  Writing Art Music PE Band Other”
—MiC—
Kelvyn Park-Kane (14) 15 8 38 15 0 8 0 15 0 0
Kelvyn Park-Lux (13) 17 0 8 8 8 8 0 42 0 8
Kelvyn Park-Woodward (17) 7 14 43 0 0 7 7 21 0 0

! Other includes mutiple preferences.
Note: Response rates designate class mean percents.
(For detailed information, see Tables F13 in Appendix F.)
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Table 28

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 4, by Teacher

School-Class (N)

Kelvyn Park-Kane (14)
Kelvyn Park-Lux (13)
Kelvyn Park-Woodward (17)

Mathematical Ideas and

Homework Problems

Ways Mathematics is Used

Problem Strategies Outside of School
Some- Ver Some- Ver Some- Ver
(N) Never times Often 0 fte)r: (N) Never times Often Ofte)rl1 (N) Never times Often Ofte)rl1
— MiC—
13 38 46 17 0 13 0 46 31 23 13 0 23 4 6
12 8 83 8 0 12 17 17 58 8 12 17 25 33 25
14 7 57 14 21 14 14 29 36 21 14 7 36 43 14

Note: Response rates designate class mean percents.
(For detailed information, see Tables F14 in Appendix F.)
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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 7 and 8 in 1999). 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 structural model, with variables and hypothesized relationships, for the monitoring of change in school mathematics.



The purpose of this technical paper is to summarize the information of the Student Background variable collected in 1999 on eighth-grade classes
at the beginning of the longitudinal/cross-sectional study of the impact of Mathematics in Context on student performance. The purpose of
gathering this information was to describe similarities and differences in six class characteristics prior to instruction (see Figure 2). Three fixed
characteristics for the students in each class—gender, preferred language, and ethnicity—were gathered via a Student Questionnaire (see Appendix
A; Shafer, 1997). Three other class characteristics—measures of student mathematical knowledge, student mathematical applications, and
disposition toward mathematics—were taken, respectively, from standardized test scores provided by the schools, scores on the project-
administered Collis-Romberg Mathematical Problem-Solving Profiles (Collis & Romberg, 1992), and student responses to the Student
Questionnaire and Student Attitude Inventory (see Appendix B; Shafer, Wagner, & Davis, 1997).

Students of 14 eighth-grade teachers from four school districts participated in the study. Districts are identified by number, and the students by
school and teacher (both pseudonyms). Also noted are the type of materials used (MiC materials or a conventional text).

Student Questionnaire: Standardized Tests

Fixed Characteristics

Sex
Preferred Language Student
Ethnicity Mathematical
Knowledge
See Tables 1, 8, 15, 22, and
Appendix Tables See Tables 2, 9, 16, 23, Figures 3,
C1,C2,D1,D2,E1, E2, F1, F2 4,7,8,11, 12, 15, 16, and

Appendix Tables
C3,C4,D3, D4, E3, E4, F3,F4

Collis-Romberg
Mathematical Problem-
Solving Profiles

v

Student
Mathematical
Applications

See Tables 3, 10, 17, 24, Figures

4.8, 12, 16, and Appendix Tables

C5, C6, C7, D5, D6, D7, E5, E6,
E7, F5, F6, F7

Student Questionnaire and
Student Attitude Inventory

\ 4
Disposition Toward Mathematics

SAI Subscales see Tables 4, 11, 18, 25,
Figures 5, 9, 13, 17, and Appendix Tables
C8, C9, D8, D9, E8, E9, F8, F9
SAI general Perceptions see Appendix
Tables C10, C11, D10, D11, E10, E11, F10,
F11
SAI Attributions see Tables 5, 12, 19, 26,
Figures 6, 10, 14, 18, and Appendix Tables
C12,D12,E12,F12
SQ Favorite Subject see Tables 6, 13, 26,
27, and Appendix Tables C13, D13, E13,
F13
SQ Freq. Communication About
Mathematics see Table 7, 14, 21, 28, and
Appendix Tables C14, D14, E14, F14

Figure 2. Fixed class characteristics in longitudinal/cross-sectional study of the impact of Mathematics in Context on student performance and

their sources.



Table 1

Fixed Characteristics for Eighth-Grade Classes in District 1, by Teacher

School-Teacher (N)

Fernwood-Dunn (26)
VVon Humboldt-Reichers (60)
Von Humboldt-Waters (43)

Addams-Wolfe (50)
Fernwood-Pimm (5)

Language . .
Sex (%) Preference (%)* E&E‘T&g%’g d)
(self-identified)
English Non- African . . . Multi- Non-
Female Male Preference  Response | American Hispanic White Other Response
—MiC—
42 58 92 0 4 15 50 27 4
62 38 90 8 27 0 62 10 2
56 44 88 5 28 0 47 16 9
—Conventional—
58 42 100 0 4 2 86 8 0
20 80 80 0 20 20 60 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial a
(For detailed information, see Tables C1-C2 in Appendix C.)



Table 2

Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 1, by Teacher
TerraNova National Percentile
School-Teacher (N) N) Mean StDev Min Median Max
—MiC—

Fernwood-Dunn (26) 14 22.29 15.11 3 22,5 52

Von Humboldt-Reichers (60) 47 37.98 25.45 4 29.0 98

Von Humboldt-Waters (43) 34 39.06 25.17 7 35.0 96

—Conventional—
Addams-Wolfe (50) 41 69.66 22.06 13 74.0 99
Fernwood-Pimm (5) 3 50.00 23.52 27 49.0 74

(For detailed information, see Tables C3-C4 in Appendix C.)
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Figure 3. Box plots of class distributions on the TerraNova test, Grade 8, District 1



Table 3

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in

District 1, by Teacher

Level of Student Performance

School-Teacher (N) N) Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
Fernwood-Dunn (26) 20 3.40 1.30 0.35 0.05
Von Humboldt-Reichers (60) 39 3.21 1.36 0.46 0.00
Von Humboldt-Waters (43) 26 2.92 1.04 0.15 0.00
—Conventional—
Addams-Wolfe (50) 46 3.80 2.37 1.07 0.11
Fernwood-Pimm (5) 3 3.00 1.00 0.33 0.33

(For detailed information, see Tables C5-C7 in Appendix C.)
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Table 4

Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 1

Effort incaci)?lfilt?/etgcgo Interest Usefulness coﬁt;;ttr?i ;2 te
School-Teacher (N) in mathematics . in mathematics | of mathematics i
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
-MiC-
Fernwood-Dunn (26) 26 2.01 26 2.03 26 2.07 26 1.73 26 1.92
VVon Humboldt-Reichers (60) 54 2.31 54 2.14 54 2.66 54 1.96 54 2.23
VVon Humboldt-Waters (43) 34 2.25 34 2.16 34 2.64 34 1.97 34 2.25
—Conventional—-
Addams-Wolfe (50) 48 2.11 48 1.98 48 2.26 48 1.69 48 1.98
Fernwood-Pimm (5) 5 2.00 5 2.20 5 2.15 5 1.95 5 2.14

(For detailed information, see Tables C8-C9 in Appendix C.)
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Figure 5. Plots showing class means on student judgments about mathematics, Grade 8, District 1.
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Table 5

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 1

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Fernwood-Dunn (26) 26 3.92 26 2.68 26 1.35 26 3.15
VVon Humboldt-Reichers (60) 54 3.78 54 2.94 54 1.53 54 3.05
VVon Humboldt-Waters (43) 34 3.71 34 2.59 34 1.53 34 3.09
—Conventional—-
Addams-Wolfe (50) 48 3.73 48 2.69 48 1.27 48 3.29
Fernwood-Pimm 1 period 6 (5) S 5 3.40 5 2.20 5 1.40 5 3.20
Failure
School-Class (N) Teacher Ability Effort Luck |
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Fernwood-Dunn (26) 26 3.69 26 2.88 26 2.15 26 3.19
VVon Humboldt-Reichers (60) 54 3.47 54 2.82 54 1.83 54 3.45
VVon Humboldt-Waters (43) 34 3.65 34 2.82 34 2.21 34 3.36
—Conventional—-

Addams-Wolfe (50) 48 3.69 48 3.13 48 1.67 48 3.58
Fernwood-Pimm 1 period (5) 5 3.20 5 2.80 5 2.40 5 3.60

(For more detailed information, see Table C12 in Appendix C.)
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Table 6

Student Preference Ranking of Classes in District 1, Grade 8

School-Teacher (N) | social Studies  Science Math Reading  Writing Art Music PE Band Other”
-MiC-
Fernwood-Dunn (26) 0 12 16 0 0 12 8 52 0 0
Von Humboldt-Reichers (60) 25 4 7 2 5 4 5 12 9 28
Von Humboldt-Waters (43) 25 7 7 0 0 4 4 25 14 14
—Conventional—
Addams-Wolfe (50) 0 19 15 0 2 13 10 4 0 38
Fernwood-Pimm (5) 0 20 0 0 0 0 0 80 0 0

! Other includes mutiple preferences.
? preference data were unavailable.

Note: Response rates designate class mean percents.

(For detailed information, see Tables C13 in Appendix C.)
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Table 7

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 1

School-Class (N)

Fernwood-Dunn (26)
Von Humboldt-Reichers (60)
Von Humboldt-Waters (43)

Addams-Wolfe (50)
Fernwood-Pimm (5)

Mathematical Ideas and
Problem Strategies

Homework Problems

Ways Mathematics is Used

Outside of School

(N)

25
54
28

48
5

Never °™ Often
times

12 68 16
26 52 19
29 46 18

29 54 8
0 80 20

Some-

Never Often

times

12 36 48
7 41 43
11 46 32

8 38 31

Very
Often N)
— MiC—
4 25
4 54
7 28
—Conventional —
8 48
0 5

0 60 0

Very
Often

O b~

23
40

(N)

25
54
28

28
39
32

40
0

Some-
Never

36
43
43

38
20

Often

24
11
11

13
60

Very
Often

12
7
14

10
20

Note: Response rates designate class mean percents.
(For detailed information, see Tables C14 in Appendix C.)
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Table 8

Fixed Characteristics for Eighth-Grade Classes in District 2, by Teacher

School-Teacher (N)

Guggenheim-Carlson (57)
Guggenheim-Dillard (20)
Weir-Gallardo (23)
Weir-Shepard (19)

(none)

Language - o
Sex (%) Preference (%)* E(ts';;".:ég,t(me) d)
(self-identified)
English Non- African . . . Multi- Non-
Female Male Preference Response | American Hispanic White Other Response

—MiC—

35 65 88 5 30 33 23 12 2

50 50 100 0 0 25 25 50 0

57 43 61 26 57 30 0 13 0

53 47 79 11 63 11 0 26 0

—Conventional—

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multir:

(For detailed information, see Tables D1-D2 in Appendix D.)
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Table 9
Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 2, by Teacher

SAT National Percentile
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Guggenheim-Carlson (57) 50 33.78 23.49 1 29.0 85
Guggenheim-Dillard (20) 18 47.56 27.46 3 54.5 94
Weir-Gallardo (23) 22 49.41 29.49 3 49.0 91
Weir-Shepard (19) 18 27.50 20.22 3 24.5 69

—Conventional—
(none)

(For more detailed information, see Tables D3-D4 in Appendix D.)



MIC
Guggen.-Carls.1L
Guggen.-Carls.2L

Guggen.-Carls.3
Guggen.-Carl.4L
Guggen.-Carls.5
Guggen.-Dillard 1
Guggen.-Dillard 2
Weir-Gallardo 1
Weir-Gallardo 2
Weir-Shepard 1
Weir-Shepard 2
CONVENTIONAL

School-Class

0 20 40 60 80 100

National Percentile

Figure 7. Box plots of class distributions on the SAT, Grade 8, District 2
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Table 10
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 2, by Teacher

Level of Student Performance
School-Teacher (N) (N) Unistructural Multistructural Relational Extended Abstract
Average MiC Average Average Average
—| | —
Guggenheim-Carlson (57) 46 2.61 0.91 0.22 0.00
Guggenheim-Dillard (20) 16 3.13 1.50 0.31 0.00
Weir-Gallardo (23) 10 2.40 1.00 0.30 0.00
Weir-Shepard (19) 5 1.80 0.40 0.00 0.00

—Conventional—
(none)

(For detailed information, see Tables D5-D7 in Appendix D.)
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Table 11
Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 2

Effort Confidence Interest Ability to
. . . . Usefulness .
School-Teacher (N) n . in ability tq do n . |of mathematics communlcate_
mathematics | mathematics | mathematics about mathematics
(N) Mean| (N) Mean | (N) Mean| (N) Mean (N) Mean
-MiC-
Guggenheim-Carlson (57) | 52  2.15 52 220 52  2.26 52 1.82 52 2.04
Guggenheim-Dillard (20) | 16 1.98 16  2.05 16 2.08 16 1.61 16 1.91
Weir-Gallardo (23) 21 1.96 21 2.00 21 225 21 1.89 21 2.03
Weir-Shepard (19) 15 177 15 193 15 210 15 1.67 15 1.98
—Conventional-
(none)

(For detailed information, see Tables D8-D9 in Appendix D.)
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Table 12

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
Guggenheim-Carlson (57)| 52 3.33 52 2.35 52 1.54 52 3.15
Guggenheim-Dillard (20) 16 3.94 16 2.38 16 1.56 16 3.44
Weir-Gallardo (23) 21 3.71 21 2.33 21 1.68 21 3.30
Weir-Shepard (19) 15 3.67 15 2.61 15 1.14 15 3.80
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
Guggenheim-Carlson (57)| 52 3.48 52 2.75 52 1.76 52 3.25
Guggenheim-Dillard (20) 16 3.38 16 2.63 16 2.19 16 3.63
Weir-Gallardo (23) 21 3.65 21 3.26 21 1.95 21 3.63
Weir-Shepard (19) 15 3.51 15 2.87 15 1.61 15 3.58

(For more detailed information, see Table D12 in Appendix D.)
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Table 13

Student Preference Ranking of Classes in District 2, Grade 8
School-Teacher (N) Social Studies  Science ~ Math  Reading Writing Art Music PE Band Other”
—MiC—
Guggenheim-Carlson (57) 13 17 15 4 0 4 0 13 7 26
Guggenheim-Dillard (20) 11 16 11 11 11 11 5 5 5 16
Weir-Gallardo (23) 15 15 15 0 8 8 0 8 8 23
Weir-Shepard (19) 7 27 7 0 13 20 0 7 7 13

! Other includes mutiple preferences.

? Preference data were unavailable.
Note: Response rates designate class mean percents.
(For detailed information, see Tables D13 in Appendix D.)

Table 14
Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 2
Mathematical Ideas and Ways Mathematics is Used
. Homework Problems .
Problem Strategies Outside of School
School-Class (N) v S v v
ome- ery ome- ery me ery
(N) Never times Often Often (N) Never times en Often (N) Never times en Often
— MiC—
Guggenheim-Carlson (57) 45 8 53 29 13 45 7 40 44 9 45 24 33 24 18
Guggenheim-Dillard (20) 19 21 37 37 5 19 5 42 32 21 19 26 37 26 11
Weir-Gallardo (23) 13 15 54 15 15 13 0 31 38 31 13 46 31 15 8
Weir-Shepard (19) 14 7 43 36 14 15 20 33 20 27 15 53 13 13 20
—Conventional —
(none)
Note: Response rates designate class mean percents.

(For detailed information, see Tables D14 in Appendix D.)
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Table 15

Fixed Characteristics for Eighth-Grade Classes in District 3, by Teacher

School-Teacher (N)

Calhoun North-Wells (49)
Calhoun North-Schroeder 2 (7)™

Language

Ethnicity (%) **

Sex (%) Preference (%)* > -
(self-identified) (self-identified)
English Non- African . . . Multi- Non-
Female Male Preference Response | American Hispanic White Other Response
—MiC—
45 55 96 0 0 94 2 2
43 57 100 0 0 71 29

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** Special education classroom.

(For detailed information, see Tables E1-E2 in Appendix E.)



Table 16
Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 3, by Teacher

SAT-9
School-Teacher (N) (N) Mean StDev Min Median Max
—MiC—
Calhoun North-Wells (49) 45 39.62 16.95 6 40.0 77
Calhoun North-Schroeder (7)* 5 18.14 15.86 7 11.0 52

*Special education class
(For more detailed information, see Tables E3-E4 in Appendix E.)
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Figure 11. Box plots of class distributions on the SAT-9, Grade 8,
District 3
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Table 17

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 3, by Teache

School-Teacher (N)

Calhoun North-Wells (49)
Calhoun North-Schroeder (7)*

Level of Student Performance

(N)

44
7

Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
2.80 1.32 0.18 0.02
2.00 0.57 0.00 0.00

*Special education class

(For detailed information, see Tables E5-E7 in Appendix E.)
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Table 18

Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory, by Teacher, in District 3

Effort incac:Jri]Ifilt()j/ etrcl)cgo Interest Usefulness coﬁ?rzll:%ct;te
School-Teacher (N) in mathematics . in mathematics | of mathematics .
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
-MiC-
Calhoun North-Wells (49) 40 2.43 40 2.38 40 2.85 40 2.12 40 2.30
Calhoun North-Schroeder (7)* 7 1.88 7 197 7 2.03 7 1.79 7 1.55

* Special education class

(For detailed information, see Tables E8-E9 in Appendix E.)
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Figure 13. Plots showing class means on student judgments about mathematics, Grade 8, District 3.
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Table 19

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 3

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Calhoun North-Wells (49) 40 3.78 40 3.05 40 1.50 40 3.10
Calhoun North-Schroeder (7) 7 3.86 7 3.14 7 1.86 7 2.86
Failure
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Calhoun North-Wells (49) 40 3.51 40 2.78 40 2.38 40 3.48
Calhoun North-Schroeder (7) 7 3.57 7 2.71 7 1.14 7 3.14

(For more detailed information, see Table E12 in Appendix E.)
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Table 20
Student Preference Ranking of Classes in District 3, Grade 8

School-Teacher (N) |Social Studies Science Math Reading Writing  Art Music PE Band Other’

—MiC—
Calhoun North-Wells (49) - - - - - - - - - -
Calhoun North-Schroeder (7)3 0 14 0 0 0 29 0 0 0 57

! Other includes mutiple preferences.

? preference data was not available.

3 Special education class

Note: Response rates designate class mean percents.

(For detailed information, see Tables E13 in Appendix E.)



Table 21

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 3

School-Class (N)

Calhoun North-Wells (49)
Calhoun North-Schroeder 2 (7)*

Mathematical Ideas and
Problem Strategies

Homework Problems

Ways Mathematics is Used
Outside of School

(N)

Some- - een

Never .
times

Very
Often

(N)  Never Some- - tten
times
— MiC—
0 B} B} )
7 0 57 29

Very
Often

14

(N)

Some- Very
Never times Often Often
29 71 1 0

*Special education class

Note: Response rates designate class mean percents.
(For detailed information, see Tables E14 in Appendix E.)
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Table 22
Fixed Characteristics for Eighth-Grade Classes in District 4, by Teacher

Language - .
Sex (%) Preference (%)* Eé:ﬂlj:jg]g?:e) d)
School-Teacher (N) (self-identified)
English Non- African . . . Multi- Non-
Female Male Preference  Response | American Hispanic White Other  Response
MiC
Kelvyn Park-Downer (21) 33 67 95 0 29 14 5 52 0
Kelvyn Park-Novak (38) 61 39 82 11 37 21 3 26 13
Kelvyn Park-Woods (20) 75 25 80 0 15 55 0 25 5

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.
(For detailed information, see Tables F1-F2 in Appendix F.)



Table 23

Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 4, by Teacher

School-Teacher (N)

Kelvyn Park-Downer (21)
Kelvyn Park-Novak (38)
Kelvyn Park-Woods (20)

(N)

20
28
18

TerraNova - City CTB Mathematics Test National Percentile

Mean StDev Min Median Max
—MiC—

47.30 19.68 9 50.5 78

54.50 25.22 22 60.0 91

53.78 18.83 14 56.0 88
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Figure 15. Box plots of class distributions on the TerraNova -City CTB
Mathematics Test, Grade 8, District 4
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Table 24

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 4, by Teache

Level of Student Performance

School-Teacher (N) (N) Unistructural Multistructural Relational Extended Abstract
Average Average Average Average
—MiC—
Kelvyn Park-Downer (21) 11 2.82 0.73 0.09 0.00
Kelvyn Park-Novak (38) 18 3.33 1.50 0.39 0.06
Kelvyn Park-Woods (20) 9 3.22 1.33 0.22 0.00

(For detailed information, see Tables F5-F7 in Appendix F.)
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Table 25

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics, by Teacher, in District 4

Effort inccelc:)?rilt?/etgcjo Interest Usefulness cogtr)wlnll:%:gte
School-Teacher (N) in mathematics . in mathematics | of mathematics i
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
-MiC-
Kelvyn Park-Downer (21) 20 2.19 20 2.20 20 2.40 20 2.05 20 1.98
Kelvyn Park-Novak (38) 28 2.01 28 1.96 28 2.07 28 1.77 28 2.04
Kelvyn Park-Woods (20) 19 2.27 19 1.93 19 2.28 19 1.85 19 2.07

(For detailed information, see Tables F8-F9 in Appendix F.)
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Table 26

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

Success
School-Class (N) Teacher Ability Effort Luck
(N) Mean (N) Mean (N) Mean (N) Mean
-MiC-
Kelvyn Park-Downer (21) 20 3.40 20 2.15 20 1.36 20 3.15
Kelvyn Park-Novak (38) 28 3.57 28 2.36 28 1.29 28 3.43
Kelvyn Park-Woods (20) 19 3.89 19 2.05 19 1.56 19 3.32
Failure
School-Class (N) Teacher Ability Effort Luck |
(N) Mean (N) Mean (N) Mean (N) Mean
—-MiC-
Kelvyn Park-Downer (21) 20 3.25 20 2.90 20 2.33 20 3.35
Kelvyn Park-Novak (38) 28 3.50 28 3.18 28 2.04 28 3.68
Kelvyn Park-Woods (20) 19 3.39 19 2.95 19 1.78 19 3.65

(For more detailed information, see Table F12 in Appendix F.)
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Table 27
Student Preference Ranking of Classes in District 4, Grade 8

School-Teacher (N) | social Studies  Science Math Reading  Writing Art Music PE Band Other”
—MiC—
Kelvyn Park-Downer (21) 42 5 0 5 5 5 0 26 0 11
Kelvyn Park-Novak (38) 21 4 32 0 4 18 0 7 0 14
Kelvyn Park-Woods (20) 11 17 17 0 0 11 6 11 0 28

! Other includes mutiple preferences.
Note: Response rates designate class mean percents.
(For detailed information, see Tables F13 in Appendix F.)
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Table 28

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 4

School-Class (N)

Kelvyn Park-Downer (21)
Kelvyn Park-Novak (38)
Kelvyn Park-Woods 1 (20)

Mathematical Ideas and

Homework Problems

Ways Mathematics is Used

Problem Strategies Outside of School
Some- Very Some- Very Some- Very
(N) Never times Often Often (N) Never times Often Often (N) Never times Often Often
— MiC—
19 32 47 5 16 19 16 42 21 21 19 42 32 16 11
29 21 27 31 21 29 3 52 21 24 29 24 34 14 28
18 0 56 28 17 18 0 39 50 11 18 22 39 17 22

Note: Response rates designate class mean percents.
(For detailed information, see Tables F14 in Appendix F.)
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Description of Student Questionnaire

The Student Questionnaire was designed to gather information on students' fixed characteristics, their interest in mathematics class, the nature of
their communication about mathematics, and ways they use mathematics in other classes. Items 3, 6, 7, 8, 10, 11, 12, 13, 14, and 15 on the Student
Questionnaire were adapted from Webb & Dowling (1993).

The purpose of the first section of the Student Questionnaire is to collect information about students' names, date of birth, and schools attended.
On Items 1-3, students list their (a) first name, last name, and middle initial; (b) date of birth; and (c) grade level during the current school year.
Students' date of birth was useful in calculating the mean age of each class and in tracking individual students over time, particularly when they
have common names (e.g., Juan Perez, Jack Smith) or when they used nicknames one year and formal names another (e.g., Kathy, Kathleen). On
Item 4, students entered the name of the school they attended in the current school year and the city and state in which the school was located.
During the second and third years of the study, students also entered the name of the school they had attended in the previous school year. This
information was especially important for tracking fifth-grade students who were promoted to middle school and for students in districts with high
mobility rates (e.g., Districts 2, 4). On Item 5, students entered the name of their teacher.

In the second section of the Student Questionnaire, information was gathered on students' fixed characteristics. On Item 6, students identified their
sex. On Item 7, students identified their ethnicity. Based on input from district personnel involved in the longitudinal study, two categories were
added prior to the first administration of the questionnaire: Multiracial and Haitian. Students were also given the option of specifying inclusion in a
second group. Analysis of these responses proved difficult for two reasons. First, some students marked Multiracial and indicated "White" and an
ethnic group such as "Italian.” These responses were coded as "White." Some students circled two categories such as "Hispanic" and "White."
These responses were coded "Multiracial.” Other students listed religions such as Muslim. These responses were coded as "Other." In the analysis
of these data, responses for students who participated in the longitudinal study for two years or for three years were reviewed together to look for
consistency in responses. On Item 8, students circled whether they thought they communicated better in English or another language.

The purpose of the third section of the Student Questionnaire was to collect information about students' favorite subjects, which was addressed in
Item 9. Students circled the school subject they enjoyed the most: social studies, science, math, reading, writing, art, music, physical education,
band, or self-identified subject.

In the fourth section of the Student Questionnaire, Items 10-12, students identified the frequency with which they talked about three items with
their classmates, friends, or acquaintances about: (a) mathematical ideas and ways to solve problems, (b) mathematical problems assigned for
homework, and (c) ways that mathematics was used outside of school. Students circled a response on a scale that included Never, Sometimes,
Often, and Very Often.

In the final section of the Student Questionnaire, students responded to three open-ended questions. On Item 13, students listed three things they
enjoyed most, and on Item 14 three things they enjoyed least about their mathematics class. On item 15, students identified ways their knowledge
of mathematics and the way they learned mathematics helped them in other classes. Responses from students in Grades 5, 6, and 7 were very



similar across grade levels. Because of the amount of time and resources used to code and synthesize responses to Items 13-15 for the first year of
the study, responses on these items were not summarized for the following two years.

The Student Questionnaire was administered in the fall of each study year (see directions for administering the Student Questionnaire in this
appendix). Teachers were instructed to assist students in completing Items 6—12 and to encourage students to complete Items 13-15.

Reference

Webb, N. L., & Dowling, M. (1993). Evaluation study of the interactive mathematics program (IMP): A preliminary report on the results of
guestionnaires administered to teachers, students, and parents. Madison, WI: University of Wisconsin—-Madison.



Student Questionnaire

The Student Questionnaire is designed to collect information about students' background and their
interests in studying mathematics. The Student Questionnaire should take less than one class period to
complete.

Please ask students to clearly print their names and other requested information for Items 1-5.

Please assist students in circling the appropriate information for Items 6-8. Students may also need
assistance in circling their responses to Items 9-12. Please encourage students to complete Items 13-15.

If a student is absent, please arrange for the student to complete the Student Questionnaire as soon as
possible after returning to school.

After administering the questionnaire, please check that all students have clearly printed their names on
the front of the questionnaire. Enclose the questionnaires (both completed and unused copies) in the
provided envelopes for mailing to Madison.

We appreciate the work you have done in gathering information during the Mathematics in Context
longitudinal study. We thank you for your continued participation and support.

Sincerely,

The Staff of the Mathematics in Context Longitudinal Study



Today's Date

STUDENT QUESTIONNAIRE

Please answer the questions on both sides of this paper as thoroughly as you can. Your responses will not
affect your grade in any way, so answer as honestly as you can. When you finish answering all the
questions, return this form to your teacher. Thank you for completing the information on this
guestionnaire.

1. Your Name:

Last name First name Middle Initial

2. Date of birth:
Month - Day - Year

3. What grade are you in? grade

4. Name of your school THIS YEAR

City: State:

Name of your school LAST YEAR

City: State:

5. Name of your teacher

6. What is your gender? (circle one)
Female ..........coooeiinnn 1 Male.....ooooveiiiiiiinnn 2
7. How do you best describe yourself? (Circle as many as apply)

African American ...........ooovvvvennenn.
American Indian, Eskimo, or Aleut ...
Asian or Pacific Islander ..................
HISPaniC .......ocovvi i
WHItE e
Multiracial .........ccooeviiiii
Haitian .....ooooviiiiii e,
Other (specify)

ONO O WN -

8. Do you communicate better in English than in any other language? (Circle one)



9. What class or subject area do you enjoy studying most? (Circle one)

Social Studies ................. 1

SCIENCE .vvviiiiiiiiiiieen, 2

Math ... 3

Reading .............cooevnis 4

Writing ..o 5

Art o 6

MUSIC ..oiiiiiiiii 7

Physical Education ............ 8

Band ... 9
Other (specify) 10

About how often do you talk about the following topics with your classmates, friends, and other

acquaintances? (Please circle one for each item)

Never Sometimes

10. Mathematical ideas and ways to solve problems. 0 1

11. Mathematical problems assigned for homework. 0 1

12. The ways that mathematics is used outside of 0 1
school.

13. What are three things that you enjoy the most about math class?

Often
2

2

2

Very Often
3

3

3

14. What are three things that you enjoy the least about math class?

15. How has your knowledge of mathematics and the way you learn mathematics helped you in other

classes such as science and social studies?
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Description of Student Attitude Inventory

The Student Attitude Inventory was designed to characterize the attitudes of middle-school students toward mathematics and toward themselves as
learners of mathematics. The Student Attitude Inventory is composed of two sections: statements rated on a Likert scale, and open-response items.
The first section of the Student Attitude Inventory is a set of statements written to reflect important constructs related to students' attitudes and
beliefs about mathematics and themselves as learners of mathematics. The statements were grouped into seven subscales: effort to succeed in
mathematics, interest in and excitement about mathematics, confidence in learning mathematics, communication of mathematical ideas, usefulness
of mathematics, general perceptions about mathematics and learners of mathematics, and attribution of success and failure in perceptions of
mathematics. The statements on the attitude instrument are collections of items used in previous research on student attitudes (Dossey, Mullis,
Gorman, & Latham, 1994; Fennema & Sherman, 1986; Kloosterman & Stage, 1992; Schoenfeld, 1989). These items were reworded to update the
terminology and to facilitate their use with younger audiences than those for which they were originally intended. New items were also composed
to reflect current constructs of import within the reform movement, (e.g., technology, communication, collaboration). Each subscale consist of
from 5-16 statements worded to show eiher positive or negative attitudes relevant ‘to the context’ of the subscale.

Following Schoenfeld (1989), each statement was accompanied by a 4-point Likert scale indicating student level of agreement: “very true," “sort
of true,” “not very true,” “not true at all.” The direction of the scoring weights assigned to the response categories depends on whether a particular
statement was worded favorably or unfavorably (Edwards & Porter, 1972). If a statement was worded favorably, scoring weights assigned to the
four categories would be 1 for "Very True," 2 for "Sort of True,” 3 for "Not Very True," and 4 for "Not True at All." If a statement reflected a
“negative” attitude, the direction of the scoring weights was reversed (e.g., "Not True at All" received a score of 1, and so on). Thus a reflected
“negative” attitude ratings on two related but contradictory statements should have resulted in approximately the same score. Computing the mean
score of the subscale provided an overall indication of the individual's attitudes with respect to a particular subscale. In this attitude inventory,
students had relatively low scores if their responses to students reflected a positive attitude and relatively high scores if their responses reflected a
negative attitude to a given subscale. Conversely, students will have relatively high scores.

Pilot-test. Initially, 75 statements reflecting the beliefs represented in the seven subscales were written. Nine educators (classroom teachers,
professors, and graduate students) then read through the 75 statements and sorted them into subscales. Statements categorized into subscales with
79% or more agreement maintained their initial placement in the subscales. Items with less than 79% agreement were reworded, moved to a
different subscale, or dropped. Sixty-five items remained and were randomly distributed throughout the inventory with efforts made to avoid using
items from the same subscale in succession. The instrument was then pilot-tested in both reform and conventional elementary- and middle-school
classrooms to test for reliability. A time limit was not given for completing the inventory; administration typically took between 20 and 30
minutes. Inter-item correlation, squared multiple correlation, and reliability (Cronbach’s alpha) were calculated for each subscale after a given
item was removed from it. As a result, the inventory was pared down to 60 Likert-scale items.



Subscales

Effort. The effort subscale measured students’ belief that with sufficient effort, anyone could learn mathematics and improve their mathematical
abilities. The subscale included the following statements:

2.

21.

33.
43.
46.
58.

I I try hard, | can do well in math.

If a problem we worked on in math doesn’t get solved during class, I still think about it after class is over and try to figure it out even if the
teacher didn’t tell me to.

If I don’t understand a math problem, I give up without trying very hard to figure it out.

If I can’t solve a math problem right away, | give up after a few minutes.

If I have trouble figuring out a problem right away, | don’t like to stop working on it until I get an answer that makes sense.

I try not to do more work in math than | have to.

Interest in and excitement about learning mathematics. The interest subscale measured students' enjoyment of learning mathematics. The subscale
included the following statements:

1

10.
13.
17.
24.
34.
57.

I like mathematics.

I like learning new things in math.

Math is so hard to do, it isn’t any fun.

I don’t understand why some people seem to think math is fun.

I like to work on new math problems that are different from others that | have worked on before.
Math is my favorite class.

Learning mathematics is not interesting to me.

Confidence. The confidence subscale measured students' confidence in their abilities to learn mathematics and perform well on mathematical
tasks. The subscale included the following statements:

9.

18.
25.
31.
42.

I usually do not know the answers to the questions my teacher asks in math class.
I’m not the type of person who does well in math.
I don’t get worried if my first plan to solve a problem doesn’t work, since | know many ways to try to figure problems out.
Even if | don’t understand a math problem right away, | know | will be able to figure it out if | work at it.
I am certain that | can do well in math classes that | will take later on in school.



Communication. The communication subscale measured students' beliefs about the importance of communication in developing mathematical
understanding, both for the individual and for shared understanding in the classroom community. The subscale also measured students' beliefs
about the teacher's interest in student ideas about mathematical content. The subscale included the following statements:

12.
23.
29.
32.
35.
47.
56.

My classmates contribute important ideas which help me understand mathematics.

I have many chances during math class to answer questions and explain my ideas to my teacher and classmates.
I don’t take part in discussions during math class very often.

I can learn a lot by working with other people to solve math problems.

Being able to explain your ideas clearly is an important part of learning mathematics.

I like to share my ideas during class discussions in math.

My teacher thinks my ideas about math.

Usefulness of mathematics. The usefulness subscale measured students' beliefs about the relevance of mathematics to daily life and about the
usefulness of mathematics in helping people to acquire and succeed in jobs. The subscale included the following statements:

5

15.
19.
26.
40.
50.
60.

When I finish school, mathematics will not be important in my life.
Mathematics helps me make sense of things in the world.

Mathematics is important only because it is a subject | have to take in school.
I never see mathematics being used except when I’m in math class.

Knowing mathematics is not necessary in getting a good job.

I would like a job that uses mathematics often.

Mathematics is useful in everyone’s life.

General perceptions. The general perception subscale measured attitudes related to calculator use, the nature of mathematics (problem solving
versus facts or rules), the learning of mathematics (the importance of understanding a concept versus arriving at an answer), and connections of
mathematics to other school subjects. One item related to confidence (Item 3) and two items related to effort (Items 11 and 37) were also included
in the general perception subscale. When these items were included in the effort and confidence subscales, the reliability of each subscale was
compromised. These items, however, were not deleted from the attitude inventory because of their significance in characterizing student attitudes
toward mathematics.

Two items per concept were included in the general perceptions subscale to assure consistency of student responses (e.g., "Anyone who works
hard enough can be good at math, no matter how hard a person works™ and “Some people are just naturally good at math and some are just not").
Taken together, the items on the general perception subscale form a profile of a student’s general conceptions of mathematics. The results in the
general perception subscale, however, cannot be aggregated across items because the individual items cover a wide range of tangentially related
conceptions; a mean score for the subscale would not yield meaningful results.



The general perceptions subscale measured students' beliefs about the nature of mathematics and the role of calculators in problem solving and in
supporting accurate calculations. The subscale included the following statements:

3. | feel sure that I’m able to learn new ideas in math class.

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of.
16. It’s okay if I solve a math problem differently than my classmates do.

11. Anyone who works hard enough can be good at math.

37. No matter how hard a person works, some people are just naturally good at math and some are just not.

53. Knowing how to solve a problem is as important as getting the answer.

38. Answering guestions correctly in math means only giving a number.

217. Understanding why an answer is right is not as important as getting the right answer.

49. It really doesn’t matter if you understand a math problem or how you get an answer as long as the answer you get is right.
55. Mathematics is mostly learned by memorizing facts and rules.

44, When my teacher asks a question, | will get it right if | had memaorized the correct rule or fact.

45, If you have to use a calculator to solve a problem, you don’t really understand how to do the problem.

6. If I use a calculator to solve a problem, | can be sure it will always give me the right answer.

20. Mathematics is not related to any of my other school subjects.

39. Each new math topic I study is not related to ones I have learned before.

28. Mathematics is more difficult to understand than other subjects.

Attribution. The attributions subscale measured students' beliefs about the internal factors (ability and effort) or external factors (teacher or luck)
that influenced their success and failure in mathematics. This subscale was composed of 10 items in four categories that characterized students'
beliefs about the causes of their success or failure in mathematics. The ability category included items that elicited students' attribution of success
or failure related to innate possession or lack of skill, talent, or the capacity to understand mathematics. The effort category was composed of items
that measured the student's attribution of success or failure related to time and effort invested in studying mathematics and the student's attention to
accuracy. The teacher category contained items that indicated whether a student attributed success or failure to the teacher's partiality toward that
student. The luck category included items that related to students' attribution of success or failure to chance. Two items per category were included
in the attributions subscale (see Table 1) to assure consistency of student responses (e.g., "When | do well in math, it's because the teacher likes
me" and "When | don't do well in math, it's because the teacher doesn't like me"). Two additional items (Items 8 and 54) were included as fillers to
support the results of the effort and luck categories.



Table 1
Categorization of Items in the Attribution Subscale

Attribution Success Failure

Teacher 14. When | do well in math, it’s 36. When | don’t do well in math, it’s
because the teacher likes me. because the teacher doesn’t like me.

Ability 7. When | do well in math, it’s because | 22. When | don’t do well in math, it’s
I’m naturally a good math student. because I’m not good at math.

Effort 41. When | do well in math, it’s 59. When | don’t do well in math, it’s
because | have worked hard. because | haven’t studied hard enough.

Luck 30. When | do well in math, it’s 48. When | don’t do well in math, it’s
because | was lucky. because | was unlucky.

Fillers:
54. When | do well in math, I’m never sure how it happened.
8. When | don’t do well in math, it’s because | was careless.

Similar to the general perception subscale, the results of the attribution subscale cannot be aggregated across items. The individual items measured
attribution of success or failure in relation to four distinct constructs. Furthermore, items worded to reflect a “negative” attitude were not reverse-
scored. In the case of attribution, the response to a particular item indicates whether the student attributes success or failure in mathematics to a
particular cause. For two related items that are compatible, one coded for success and one coded for failure, we expect the scores to be the same.
Aggregating the results into a mean score for the subscale would not yield meaningful results.

Open-Response Items

In the second section of the Student Attitude Inventory, four open-ended items were included to allow students to provide more extensive answers
on their ideas about mathematics and its uses outside of school. For Item 1, students listed words they associated with "mathematics.” For Item 2,
students listed occupations besides teaching that they believed required the use of mathematics. For Item 3, students described ways they used
mathematics outside of class. For Item 4, students described other ways people might use mathematics. Responses for Item 4 did not reveal any
information different from Item 2. Therefore, responses to Item 4 were not coded or summarized. Responses from students in Grades 5, 6, and 7
were similar across grade levels. Because of the amount of time and resources used to code and synthesize responses to Items 1-3 for the first year
of the study, responses to these items and Item 4 were not summarized for the second and third years of the study.



Administration in the Study

In the first year of the study, the Student Attitude Inventory was administered in September and May. The fall administration of the inventory was
used as background information. The spring administration from the first study year was used as background information for the second year, in
combination with the results of the inventory for students who began the study in the second year. The spring administration from the second study
year was used as background information for the third year. The final administration of the Student Attitude Inventory occurred in the spring of the
third study year. The results of this administration will be used for comparison purposes.

References

Dossey, J., Mullis, I., Gorman, S., & Latham, A. (1994). How school mathematics functions: Perspectives from the NAEP 1990 and 1992
assessments (Report No. 23-FR-02). Washington, DC: Office of Educational Research and Improvement.

Edwards, A., & Porter, B. (1972). Attitude measurement. In W. H. Barber, J. Crawford, A. L. Edwards, O. J. Harvey, D. C. McClelland, F.
McDonald, C. Kielsmeier, B. Porter, C. D. Spielberger & P. A. Twelker (contributors), The affective domain: A resource book for media
specialists. Washington, DC: Gryphon House.

Fennema, E., & Sherman, J. (1986). Fennema—Sherman mathematics attitudes scales: Instruments designed to measure attitudes toward the
learning of mathematics by females and males. Journal for Research in Mathematics Education, 7(5), 324-326.

Kloosterman, P., & Stage, F. (1992). Measuring beliefs about mathematical problem solving. School Science and Mathematics, 92(3), 109-115.

Schoenfeld, A. (1989). Explorations of students’ mathematical beliefs and behavior. Journal for Research in Mathematics Education, 20(4), 338—
355.



Student Attitude Inventory

The Student Attitude Inventory was designed to elicit information related to seven subscales including effort to learn mathematics, interest and
excitement about mathematics, and general perceptions of the nature of mathematics.

The Student Attitude Inventory will take one (45-minute) class period to administer. When you administer the assessment, please read the
instruction page aloud as the students follow along. (The instruction page is on the booklet cover.) In Part I, students circle the number under the
answer that tells best what they think or feel for each statement. In Part Il, students complete four open-response questions.

All students should indicate the date they completed the inventory. In the event a student is no longer in your class, please indicate that on the
booklet and return the booklet with the class set. We have enclosed a few extra booklets for you in case your class enrollment has changed. If
students use the extra booklets, please make sure that name, school, and teacher blanks are completed.

If students are absent on the days you administer the inventory, please arrange for these students to complete the inventory as soon as possible
after they return to school.

Enclose the questionnaires (both completed and unused copies) in the provided envelopes for mailing to Madison.

We appreciate the work you have done in gathering information during the Mathematics in Context Longitudinal Study. We thank you for your
continued participation and support.

Sincerely,

The Staff of the Mathematics in Context Longitudinal Study



Student Attitude Inventory

Student Name

Teacher Name

School

Date

On the following pages you will find some statements about math. This is NOT a test. There are no right
or wrong answers. Your teacher will not see your answers, and your answers will not affect your grade.
We are interested in your opinions and your ideas about math, so answer the questions as honestly as
you can.

DIRECTIONS:

Part I:

You will be asked to tell how much you agree or disagree with statements about math. Each statement is
followed by four numbers. For each statement, decide which answer best shows how you feel. Then,
circle the number under the answer that tells best what you think or feel. Circle only one number for each
statement.

Sometimes you might be given a statement such as:
very  sortof notvery nottrue
true true true atall
Red is a beautiful color. 1 2 3 4

If you think this statement is very true, circle the number 1.

If you think this statement is sort of true, circle the number 2.

If you think this statement is not very true, circle the number 3.
If you think this statement is not true at all, circle the number 4.

Here is a practice question for you.

Suppose you are given the statement:
very  sortof notvery nottrue
true true true at all

It is more fun to play outdoors than indoors. 1 2 3 4

If you think that this statement is very true, circle the number 1.

If you think that this statement is sort of, but not always, true, circle the number 2.

If you think that this statement is not very true, but you don’t disagree with it entirely, circle the number
3.

If you think that this statement is not true at all, circle the number 4.

Think carefully about each statement, but do not spend too much time on any one statement. If you are
not sure of an answer, skip it and come back to it once you have answered all the other questions.
However, make sure you answer ALL the questions. Remember to choose the answer that tells best how
YOU feel about each statement. The only right answers are the ones that you believe are true.

Part Il:
You will be asked a question about mathematics. Please give a short answer for each question. You do not
have to write in complete sentences.



Part I. Select the answer that tells best how you feel about each statement. Circle only one answer for
each statement.

very sort of not very not true

true true true at all
1. I like mathematics. 1 2 3 4
2. If ltry hard, I can do well in math. 1 2 3 4
3. | feel sure that I am able to learn new 1 2 3 4
ideas in math class.
4. In mathematics, you can discover new ways of 1 2 3 4
solving problems that the teacher or your
classmates may not have thought of.
5. When I finish school, mathematics will not be 1 2 3 4
important in my life.
6. If | use a calculator to solve a problem, | can 1 2 3 4
be sure it will always give me the right answer.
7. When | do well in math, it’s because I’m naturally 1 2 3 4
a good math student.
8. When I don’t do well in math, it’s because 1 2 3 4
I was careless.
9. I usually do not know the answers to the questions 1 2 3 4
my teacher asks in math class.
10. | like learning new things in math. 1 2 3 4
11. Anyone who works hard enough can be good 1 2 3 4
at math.
12. My classmates contribute important ideas which 1 2 3 4
help me understand mathematics.
13 Math is so hard to do, it isn’t any fun. 1 2 3 4
14. When | do well in math, it’s because the 1 2 3 4
teacher likes me.
15. Mathematics helps me make sense of things in 1 2 3 4

the world.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

It’s okay if I solve a math problem differently than
my classmates do.

I don’t understand why some people seem to think
math is fun.

I’m not the type of person who does well in math.

Mathematics is important only because it is
a subject | have to take in school.

Mathematics is not related to any of my other
school subjects.

If a problem we worked on in math doesn’t get
solved during class, I still think about it after
class is over and try to figure it out even if the
teacher didn’t tell me to.

When | don’t do well in math, it’s because I’'m
not good at math.

I have many chances during math class to
answer questions and explain my ideas to
my teacher and classmates.

I like to work on new math problems that are

different from others that | have worked on before.

I don’t get worried if my first plan to solve
a problem doesn’t work, since | know many
ways to try to figure problems out.

I never see mathematics being used except
when 1I’m in math class.

Understanding why an answer is right is not as
important as getting the right answer.

Mathematics is more difficult to understand than
other subjects.

I don’t take part in discussions during math class
very often.

very
true

1

sort of not very not true

true

2

true

3

at all

4



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

When | do well in math, it’s because
I was lucky.

Even if | don’t understand a math problem right
away, | know I will be able to figure it out if
I work at it.

I can learn a lot by working with other people
to solve math problems.

If I don’t understand a math problem, | give up
without trying very hard to figure it out.

Math is my favorite class.

Being able to explain your ideas clearly
is an important part of learning mathematics.

When | don’t do well in math, it’s because
the teacher doesn’t like me.

No matter how hard a person works,
some people are just naturally good at math
and some are just not.

Answering questions correctly in math means only
giving a number.

Each new math topic I study is not related
to ones | have learned before.

Knowing mathematics is not necessary to get a
good job.

When | do well in math, it’s because | have worked
hard.

I am certain that | can do well in math classes
that | will take later on in school.

If | can’t solve a math problem right away,
I give up after a few minutes.

very
true

sort of not very not true

true

2

true

3

at all

4



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

When my teacher asks a question I will get it right
if | have memorized the correct rule or fact.

If you have to use a calculator to solve a problem,
you don’t really understand how to do the problem.

If | have trouble figuring out a problem right
away, | don’t like to stop working on it
until I get an answer that makes sense.

I like to share my ideas during class discussions
in math.

When | don’t do well in math, it’s because
I was unlucky.

It really doesn’t matter if you understand a math
problem or how you get an answer as long as the
answer you get is right.

I would like a job that uses mathematics often.

Mathematics is boring.

| work hard at mathematics because | know that
it will be useful for me.

Knowing how to solve a problem is as important
as getting the answer.

When | do well in math, I’'m never sure how
it happened.

Mathematics is mostly learned by memorizing facts
and rules.

My teacher thinks my ideas about math
are important.

Learning mathematics is not interesting to me.
I try not to do more work in math than | have to.

When | don’t do well in math, it’s because
I haven’t studied hard enough.

Mathematics is useful in everyone’s life.

very
true

1

sort of not very not true

true

2

true

3

at all

4



Part Il. Please give a short answer to each of the following questions in the space following the question.
You do not have to write in complete sentences.

1. List words that you think of when you hear “mathematics.”

2. List jobs besides teaching that require mathematics.

3. Describe how you use mathematics outside of class.

4. Describe other ways people might use mathematics.



APPENDIX C

GRADE 7, DISTRICT 1



Table C1
Fixed Characteristics for Seventh-Grade Classes in District 1

Ethnicity (%)**
(self-identified)

Language
(SNe;( Preference (%) *
School-Class (N) (self-identified)
English Non- African
Female Male
Preference Response
—MiC—
Addams-St. James 1 (8) 6 2 88 0 38
Von Humboldt-Botkin 1 (3) 2 1 67 33 0
Von Humboldt-Botkin 2 (9) 4 5 67 22 22
Von Humboldt-Botkin 3 (6) 3 3 83 0 50
Von Humboldt-Botkin 4 (15) 9 6 100 0 0
Von Humboldt-Botkin 5 (11) 6 5 55 36 18
Von Humboldt-Muldoon 1 (20) 11 9 80 10 15
Von Humboldt-Muldoon 2 (11) 5 6 64 9 45
Von Humboldt-Muldoon 3 (17) 10 7 73 6 0
Von Humboldt-Muldoon 4 (13) L*** 7 6 62 38 31
—Conventional—
Fernwood-Hodge 1 (16) 9 0 13

|7 |94

Native
American American

oo NeoloNolNelolNolNolNe)

o

= N
ocloocoNoooo

Asian Hispanic White Multi- Haitian Other _ O™
racial Response
13 38 13 0 0 0
33 33 0 0 0 33
11 11 22 0 11 22
0 50 0 0 0 0
7 67 7 0 0 0
9 36 0 0 0 36
0 60 15 0 0 10
0 36 18 0 0 0
0 71 0 0 0 12
0 15 8 0 0 38
13 50 25 0 0 0

o

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** |_ongitudingal students, whole class not in study.



Table C2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 1

e cemy 09 =
School-Class (N) (N) (self-identified) (self-identified)
Female Male | CN9lish Non- jAfrican  Native =, Hispanic White Multi- - itian Other _NO™
Preferen Respons] America America racial Respons
Longitudinal Years 1,2, & 3
—MIiC—
Addams-St. James 1 (5) 4 1 100 0 40 0 0 20 40 0 0 0 0
Von Humboldt-Botkin 1 (1) 0 1 100 0 0 0 0 0 100 0 0 0 0
Von Humboldt-Botkin 2 (4) 3 1 75 25 25 0 0 25 0 25 0 0 25
Von Humboldt-Botkin 3 (2) 1 1 100 0 100 0 0 0 0 0 0 0 0
Von Humboldt-Botkin 4 (9) 6 3 100 0 0 0 22 0 78 0 0 0 0
Von Humboldt-Botkin 5 (2) 1 1 100 0 0 0 0 0 100 0 0 0 0
Von Humboldt-Muldoon 1 (3) 1 2 67 0 0 0 0 0 100 0 0 0 0
Von Humboldt-Muldoon 2 (3) 3 0 100 0 33 0 0 0 33 33 0 0 0
Von Humboldt-Muldoon 3 (5) 3 2 80 20 0 0 40 0 40 0 0 0 20
—Conventional—
Fernwood-Hodge 1 (3) 3 0 100 0 0 0 0 0 33 67 0 0 0
Longitudinal Years 2 & 3
—MIiC—
Addams-St. James 1 (3) 2 1 33 67 33 0 0 0 33 33 0 0 0
Von Humboldt-Botkin 1 (2) 2 0 50 50 50 0 0 0 0 0 0 0 50
Von Humboldt-Botkin 2 (5) 3 2 60 40 20 0 0 0 20 20 0 20 20
Von Humboldt-Botkin 3 (4) 2 2 75 0 25 0 0 0 75 0 0 0 0
Von Humboldt-Botkin 4 (6) 3 3 100 0 0 0 17 17 50 17 0 0 0
Von Humboldt-Botkin 5 (9) 5 4 44 44 22 0 0 11 22 0 0 0 44
Von Humboldt-Muldoon 1 (17)| 10 7 82 12 18 0 0 0 53 18 0 0 12
Von Humboldt-Muldoon 2 (8) 2 6 50 13 50 0 0 0 38 13 0 0 0
Von Humboldt-Muldoon 3 (12) 7 5 92 8 0 8 0 0 83 0 0 0 8
Von Humboldt-Muldoon 4 (13) 7 6 62 38 31 0 8 0 15 8 0 0 38
—Conventional—

Fernwood-Hodge 1 (13) 4 9 85 0 15 0 0 15 54 15 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table C3
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 1

TerraNova
School-Class (N) Scale Score National Percentile
(N) | Mean StDev Min Median Max | Mean StDev Min Median Max
—MiC—
Addams-St. James 1 (8) 7 25,71 9.18 12 23.0 39 37.57 25.99 5 26.0 78
Von Humboldt-Botkin 1 (3) 1 45.00 - 45 45.0 45 95.00 - 95 95.0 95
VVon Humboldt-Botkin 2 (9) 7 25.29 11.00 10 27.0 43 37.43 29.61 5 38.0 89
VVon Humboldt-Botkin 3 (6) 4 34.00 12.25 16 38.5 43 65.25 32.17 18 77.0 89
VVon Humboldt-Botkin 4 (15) 12 4550 2.71 40 46.0 49 94.08 5.60 81 96.0 99
VVon Humboldt-Botkin 5 (11) 8 32.88 11.79 10 35.5 46 60.63 31.59 5 68.0 96
Von Humboldt-Muldoon 1 (20) 16 34.44  8.86 18 345 47 62.50 27.20 14 64.5 98
Von Humboldt-Muldoon 2 (11) 9 26.78  9.43 12 29.0 38 41.67 26.59 5 45.0 76
VVon Humboldt-Muldoon 3 (17) 13 4500 3.21 38 46.0 49 93.00 7.26 76 96.0 99
VVon Humboldt-Muldoon 4 (13) L 9 29.11 10.39 12 26 43 47.44  30.20 5 35 89
—Conventional—
Fernwood-Hodge 1 (16) 9 2467 9.14 11 26.0 37 36.00 24.47 4 35.0 73

* Longitudingal students, whole class not in study.



Table C4

Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 1

TerraNova
School-Class (N) Scale Score National Percentile
(N) Mean StDev Min  Median Max Mean  StDev Min  Median  Max
Longitudinal Years 1, 2, & 3
—MiC—
Addams-St. James 1 (5) 5 23.20 9.91 12 23.0 39 30.40 27.97 5 26.0 78
Von Humboldt-Botkin 1 (1) 0 - - - - - - - - - -
VVon Humboldt-Botkin 2 (4) 3 23.33 17.39 10 17.0 43 35.33 46.61 5 12.0 89
VVon Humboldt-Botkin 3 (2) 1 16.00 - 16 16.0 16 18.00 - 18 18.0 18
VVon Humboldt-Botkin 4 (9) 7 44.86 2.61 40 45.0 48 93.29 6.05 81 95.0 99
Von Humboldt-Botkin 5 (2) 2 40.50 7.78 35 40.5 46 81.00 21.21 66 81.0 96
VVon Humboldt-Muldoon 1 (3) 2 35.00 14.14 25 35.0 45 63.50 44.55 32 63.5 95
VVon Humboldt-Muldoon 2 (3) 3 28.67 12.10 15 33.0 38 48.00 34.83 9 59.0 76
VVon Humboldt-Muldoon 3 (5) 5 45.80 2.49 42 46.0 49 94.60 4,98 86 96.0 99
—Conventional—
Fernwood-Hodge 1 (3) 2 26.00 15.56 15 26.0 37 44.50 40.31 16 44.5 73
Longitudinal Years 2 & 3
—MiC—
Addams-St. James 1 (3) S 2 32.00 1.41 31 32.0 33 55.50 4,95 52 55.5 59
VVon Humboldt-Botkin 1 (2) 1 45.00 - 45 45.0 45 95.00 - 95 95.0 95
VVon Humboldt-Botkin 2 (5) 4 26.75 5.80 19 27.5 33 39.00 17.26 17 40.0 59
VVon Humboldt-Botkin 3 (3) 3 40.00 3.00 37 40.0 43 81.00 8.00 73 81.0 89
VVon Humboldt-Botkin 4 (6) 5 46.40 2.88 42 46.0 49 95.20 5.36 86 96.0 99
VVon Humboldt-Botkin 5 (9) 6 30.33 12.31 10 35.0 42 53.83 32.94 5 66.5 86
Von Humboldt-Muldoon 1 (17) 14 34.36 8.67 18 345 47 62.36 26.47 14 64.5 98
VVon Humboldt-Muldoon 2 (8) 6 25.83 8.98 12 27.5 36 38.50 24.70 5 40.0 70
Von Humboldt-Muldoon 3 (12) 8 44.50 3.66 38 455 49 92.00 8.55 76 95.5 99
VVon Humboldt-Muldoon 4 (13) 9 29.11 10.39 12 26.0 43 47.44 30.20 5 35.0 89
—Conventional—
Fernwood-Hodge 1 (13) 7 24.29 8.38 11 26.0 36 33.57 22.29 4 35.0 70




Table C5

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 1

Level of Student Performance

School-Class (N) Unistructural Multistructural Relational Extended Abstract
(N) Average Average Average Average
—MiC—
Addams-St. James 1 (8) 8 3.38 1.50 0.38 0.13
Von Humboldt-Botkin 1 (3) 2 3.50 2.50 0.50 0.00
Von Humboldt-Botkin 2 (9) 5 3.20 1.40 0.40 0.00
Von Humboldt-Botkin 3 (6) 5 3.60 1.00 0.20 0.00
Von Humboldt-Botkin 4 (15) 15 4.20 2.67 0.73 0.07
Von Humboldt-Botkin 5 (11) 5 3.20 1.80 0.20 0.00
Von Humboldt-Muldoon 1 (20) 14 3.29 1.36 0.29 0.07
Von Humboldt-Muldoon 2 (11) 7 2.86 1.43 0.29 0.00
Von Humboldt-Muldoon 3 (17) 14 4.00 2.21 1.36 0.29
Von Humboldt-Muldoon 4 (13) L* 8 2.13 0.50 0.00 0.00
—Conventional—
Fernwood-Hodge 1 (16) 12 3.00 1.00 0.25 0.00

* Longitudingal students, whole class not in study.



Table C6

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 1

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—
Addams-St. James 1 (8) 8 3.38 1.50 0.38 0.13
Number 12.50% 50.00% 37.50% 0.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 37.50% 37.50% 25.00% 0.00% 0.00%
Measurement 12.50% 25.00% 25.00% 0.00% 12.50% 25.00%
Chance&Data 50.00% 0.00% 12.50% 0.00% 0.00% 37.50%
Von Humboldt-Botkin 1 (3) 2 3.50 2.50 0.50 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Von Humboldt-Botkin 2 (9) 5 3.20 1.40 0.40 0.00
Number 0.00% 80.00% 0.00% 20.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 20.00% 40.00% 0.00% 0.00% 0.00%
Measurement 20.00% 20.00% 40.00% 0.00% 0.00% 20.00%
Chance&Data 40.00% 20.00% 20.00% 0.00% 0.00% 20.00%
Von Humboldt-Botkin 3 (6) 5 3.60 1.00 0.20 0.00
Number 0.00% 80.00% 0.00% 20.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 20.00% 60.00% 0.00% 0.00% 20.00%
Measurement 0.00% 20.00% 40.00% 0.00% 0.00% 40.00%
Chance&Data 40.00% 20.00% 0.00% 0.00% 0.00% 40.00%
Von Humboldt-Botkin 4 (15) 15 4.20 2.67 0.73 0.07
Number 0.00% 53.33% 40.00% 0.00% 6.67% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 6.67% 0.00% 46.67% 46.67% 0.00% 0.00%
Measurement 6.67% 13.33% 80.00% 0.00% 0.00% 0.00%
Chance&Data 40.00% 13.33% 20.00% 20.00% 0.00% 6.67%
Von Humboldt-Botkin 5 (11) 5 3.20 1.80 0.20 0.00
Number 20.00% 40.00% 20.00% 20.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 20.00% 40.00% 0.00% 0.00% 0.00%
Measurement 0.00% 20.00% 80.00% 0.00% 0.00% 0.00%
Chance&Data 40.00% 0.00% 20.00% 0.00% 0.00% 40.00%




Table C6 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave, (%) Ave, (%) Ave, (%) Ave, (%)

Von Humboldt-Muldoon 1 (20) | 14 3.29 1.36 0.29 0.07
Number 7.14% 78.57% 7.14% 7.14% 0.00% 0.00%
Algebra 35.71% 64.29% 0.00% 0.00% 0.00% 0.00%
Space 14.29% 21.43% 42.86% 14.29% 7.14% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 57.14% 35.71% 7.14% 0.00% 0.00% 0.00%

Von Humboldt-Muldoon 2 (11) 7 2.86 1.43 0.29 0.00
Number 0.00% 71.43% 28.57% 0.00% 0.00% 0.00%
Algebra 42.86% 57.14% 0.00% 0.00% 0.00% 0.00%
Space 28.57% 14.29% 42.86% 14.29% 0.00% 0.00%
Measurement 28.57% 0.00% 42.86% 14.29% 0.00% 14.29%
Chance&Data 85.71% 0.00% 0.00% 0.00% 0.00% 14.29%

Von Humboldt-Muldoon 3 (17) | 14 4.00 2.21 1.36 0.29
Number 0.00% 50.00% 7.14% 28.57% 14.29% 0.00%
Algebra 7.14% 92.86% 0.00% 0.00% 0.00% 0.00%
Space 14.29% 7.14% 21.43% 50.00% 7.14% 0.00%
Measurement 14.29% 21.43% 50.00% 7.14% 7.14% 0.00%
Chance&Data 64.29% 7.14% 7.14% 21.43% 0.00% 0.00%

Von Humboldt-Muldoon 4 (13) 8 2.13 0.50 0.00 0.00
Number 0.00% 75.00% 25.00% 0.00% 0.00% 0.00%
Algebra 62.50% 37.50% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Measurement 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

—Conventional—

Fernwood-Hodge 1 (16) 12 3.00 1.00 0.25 0.00
Number 16.67% 75.00% 0.00% 8.33% 0.00% 0.00%
Algebra 41.67% 58.33% 0.00% 0.00% 0.00% 0.00%
Space 8.33% 50.00% 33.33% 8.33% 0.00% 0.00%
Measurement 41.67% 16.67% 41.67% 0.00% 0.00% 0.00%
Chance&Data 91.67% 0.00% 0.00% 8.33% 0.00% 0.00%

* Longitudingal students, whole class not in study.



Table C7

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Seventh-Grade Classes in District 1

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract ~ No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL YEARS 1,2, &3
—MiC—
Addams-St. James 1 (5) 3.00 1.40 0.40 0.33
Number 20.00% 40.00% 40.00% 0.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 20.00% 40.00% 40.00% 0.00% 0.00%
Measurement 0.00% 40.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 40.00% 0.00% 0.00% 0.00% 0.00% 60.00%
Von Humboldt-Botkin 1 (1) 1 2.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Von Humboldt-Botkin 2 (4) 3 2.67 1.33 0.67 0.00
Number 0.00% 66.67% 0.00% 33.33% 0.00% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Measurement 33.33% 0.00% 33.33% 0.00% 0.00% 33.33%
Chance&Data 33.33% 33.33% 0.00% 0.00% 0.00% 33.33%
Von Humboldt-Botkin 3 (2) 2 2.50 0.50 0.50 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 50.00% 0.00% 0.00% 0.00% 50.00%
Measurement 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Von Humboldt-Botkin 4 (9) 9 411 2.67 0.67 0.00
Number 0.00% 33.33% 66.67% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 11.11% 0.00% 44.44% 44.44% 0.00% 0.00%
Measurement 11.11% 22.22% 66.67% 0.00% 0.00% 0.00%
Chance&Data 44.44% 11.11% 11.11% 22.22% 0.00% 11.11%
Von Humboldt-Botkin 5 (2) 2 3.00 2.00 0.50 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%




Table C7 (continued)

School-Class (N Level of Student Perfo
) (N) Prestzuctural Unistructural Multistructural F!graiir:;eal
Von Humboldt-Muldoon 1 (3) 3 ) (6) Ave. (%) Ave. (%) Ave EZ((;e;] ded Absrect NoFeeponse
. 0
Number 0.00% 100.00% 3.00 1.33 0.33 9\6% ()
oo 000% - 100.00% 0.00% 0.00% 000% 0.00%
Space 3333%  0.00% ol 0.00% 0.00% 0.00%
Measurement 33.33% OlOOfV sl 33.33% 0.00% . OA)
Chance&Data 66.67% 33 y 66.67% 0.00% 0.00% 0.00%
Von Humboldt-Muldoon 2 (3) 3 077 3.33% 0.00% 0.00% o'ooo/o 0.00%
Number oo 383 3.00 o 3 B 0.00%
Algebra 3333%  33.33% '33:)”’ 0.00% 0.00% 33.339
Space o .33 0.00% 0.00% 0.00% poss
Measurement 0.00% 0'000/2 gggggﬁo 33.33% 0.00% ggggé’
Chance&Data ' v 0.00% ' 6706
Von Humboldt-Muldoon 3 (5) 5 33.33%  0.00% 0.00% 0.00% 888? 00.67%
Number cowe 6000 3.40 " 55 SR L E— 66.67%
Algebra 0.00%  100.00% 0.000@ 40.00% 0.00% 0.00%
Space 40.00% 0.00% 'OOOA) 0.00% 0.00% 0.0000
Measurement 40.00% 0.00% o 00.00% 0.00% . 0/0
Chance&Data 0 00 60.00% 0.00% 0 oo
80.00% _ 0.00% 20.00% 0.00% 005, 0.00%
Fernwood-Hodge 1 (3) 3 —Conventional— — e %.00%
3.33
Number 0.00% 100009 1.00 0.33 0
Algebra B3 6b6Th 000t 0.00% oo 0.00%
Space 0.00%  66.67% 3530 0.00% 0.00% 0.000%
Measurement 66.67% 0.00% 33% 0.00% 0.00% 0.0000
LONGITUDI Chance&Data 66.67%  0.00% 303633;% 0.00% 0.00% 0.00%
: , .00%
NAL YEARS 2 & 3 00% 33.33% 0.00% 0.00%
Addams-St. James 1 (3) 3 —MiC—
4.00
Number 0.00% 66,670 1.67 0.33 03
Algebra 000%  10000% D00 o000 oo 0.00%
Space 0.00% 66.67% 00% 0.00% 0.00% 0.0 "
Measurement 3333%  0.00% S 0.00% 0.00% ' oo/0
Chance&Data 66.67% 00% 33.33% 0.00% 0.009 0 000%
33.33% 0.00% 00%
00% 0.00% 0.00%




Table C7 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract ~ No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Von Humboldt-Botkin 1 (2) 1 5.00 4.00 1.00 0.00
Number 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Von Humboldt-Botkin 2 (5) 2 4.00 1.50 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Measurement 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Von Humboldt-Botkin 3 (4) 3 4.33 1.67 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 0.00% 33.33% 66.67% 0.00% 0.00% 0.00%
Chance&Data 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Von Humboldt-Botkin 4 (6) 6 4.33 2.67 0.83 0.17
Number 0.00% 83.33% 0.00% 0.00% 16.67% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 50.00% 50.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 33.33% 16.67% 33.33% 16.67% 0.00% 0.00%
Von Humboldt-Botkin 5 (9) 3 3.33 1.67 0.00 0.00
Number 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Measurement 0.00% 33.33% 66.67% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%
Von Humboldt-Muldoon 1 (17) 11 3.36 1.36 0.27 0.09
Number 9.09% 72.73% 9.09% 9.09% 0.00% 0.00%
Algebra 36.36% 63.64% 0.00% 0.00% 0.00% 0.00%
Space 9.09% 27.27% 45.45% 9.09% 9.09% 0.00%
Measurement 54.55% 0.00% 45.45% 0.00% 0.00% 0.00%
Chance&Data 54.55% 36.36% 9.09% 0.00% 0.00% 0.00%




Table C7 (continued)

Level of Student Performance

School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)

Von Humboldt-Muldoon 2 (8) 5 2.80 1.20 0.20 0.00
Number 0.00% 80.00% 20.00% 0.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 20.00% 40.00% 0.00% 0.00% 0.00%
Measurement 40.00% 0.00% 40.00% 20.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Von Humboldt-Muldoon 3 (12) 9 4.33 244 1.56 0.44
Number 0.00% 44.44% 11.11% 22.22% 22.22% 0.00%
Algebra 11.11% 88.89% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 11.11% 33.33% 44.44% 11.11% 0.00%
Measurement 0.00% 33.33% 44.44% 11.11% 11.11% 0.00%
Chance&Data 55.56% 11.11% 0.00% 33.33% 0.00% 0.00%

Von Humboldt-Muldoon 4 (13) 8 2.13 0.50 0.00 0.00
Number 0.00% 75.00% 25.00% 0.00% 0.00% 0.00%
Algebra 62.50% 37.50% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Measurement 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

—Conventional—

Fernwood-Hodge 1 (13) 9 2.89 1.00 0.22 0.00
Number 22.22% 66.67% 0.00% 11.11% 0.00% 0.00%
Algebra 44.44% 55.56% 0.00% 0.00% 0.00% 0.00%
Space 11.11% 44.44% 33.33% 11.11% 0.00% 0.00%
Measurement 33.33% 22.22% 44.44% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table C8

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 1

School-Class (N)

Addams-St. James 1 (8)

VVon Humboldt-Botkin 1 (3)

VVon Humboldt-Botkin 2 (9)

VVon Humboldt-Botkin 3 (6)

VVon Humboldt-Botkin 4 (15)

VVon Humboldt-Botkin 5 (11)

VVon Humboldt-Muldoon 1 (20)
VVon Humboldt-Muldoon 2 (11)
VVon Humboldt-Muldoon 3 (17)
VVon Humboldt-Muldoon 4 (13) L*

Fernwood-Hodge 1 (16)

Effort . Cor?f.|dence Interest Usefulness Ab'“ty. to
. . in abilityto do | . . . communicate
in mathematics . in mathematics | of mathematics .
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean]| (N) Mean (N) Mean
-MiC-
8 2.02 8 2.05 8 2.20 8 1.57 8 1.88
2 1.42 2 1.20 2 1.50 2 1.50 2 1.71
6 1.78 6 2.39 6 2.75 6 1.83 6 211
6 2.17 6 2.33 6 2.58 6 1.81 6 1.95
13 2.13 13 1.80 13 2.44 13 1.67 13 1.86
8 2.08 8 2.10 8 2.73 8 1.84 8 2.02
16 2.14 16 2.08 16 2.46 16 1.92 16 2.16
8 2.14 8 2.05 8 2.39 8 1.79 8 211
12 211 12 1.98 12 2.64 12 1.51 12 1.89
8 2.10 8 2.05 8 2.57 8 2.36 8 2.48
—Conventional—
13 2.30 13 2.22 13 2.47 13 1.72 13 2.16

* Longitudingal students, whole class not in study.



Table C9
Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 1

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
-MiC-
Addams-St. James 1 (8)
Count 8 8 8 8 8
Mean 2.02 2.05 2.20 1.57 1.88
Median 1.92 1.90 2.13 1.40 1.86
Minimum 1.67 1.40 1.88 1.38 1.57
Maximum 2.67 2.80 2.75 2.00 2.29
Std. Deviation 0.35 0.46 0.29 0.26 0.22
Von Humboldt-Botkin 1(3)
Count 2 2 2 2 2
Mean 1.42 1.20 1.50 1.50 1.71
Median 1.42 1.20 1.50 1.50 1.71
Minimum 1.33 1.00 1.50 1.25 1.43
Maximum 1.50 1.40 1.50 1.75 2.00
Std. Deviation 0.12 0.28 0.00 0.35 0.40
Von Humboldt-Botkin 2 (9)
Count 6 6 6 6 6
Mean 1.78 2.39 2.75 1.83 2.11
Median 1.67 1.90 2.56 1.63 1.93
Minimum 1.33 1.40 1.88 1.25 1.50
Maximum 2.83 4.00 4.00 2.88 3.00
Std. Deviation 0.53 1.05 0.71 0.62 0.57
Von Humboldt-Botkin 3 (6)
Count 6 6 6 6 6
Mean 2.17 2.33 2.58 1.81 1.95
Median 2.00 2.40 2.88 1.88 2.00
Minimum 1.20 1.40 1.00 1.00 1.29
Maximum  3.00 3.00 3.13 2.50 2.43

Std. Deviation  0.71 0.64 0.80 0.49 0.42




Table C9 (continued)

School-Class (N)

Subscale
(1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Von Humboldt-Botkin 4 (15)

Count 13 13 13 13 13
Mean 2.13 1.80 2.44 1.67 1.86
Median 2.00 2.00 2.13 1.38 1.67
Minimum 1.17 1.00 1.25 1.25 1.29
Maximum  3.17 2.60 3.50 2.88 2.86
Std. Deviation  0.61 0.49 0.69 0.53 0.50
Von Humboldt-Botkin 5 (11)
Count 8 8 8 8 8
Mean 2.08 2.10 2.73 1.84 2.02
Median 1.92 2.20 2.69 1.81 2.00
Minimum 1.00 1.40 2.13 1.50 1.43
Maximum  3.33 2.80 3.25 2.13 243
Std. Deviation  0.69 0.53 0.40 0.27 0.39
Von Humboldt-Muldoon 1 (20)
Count 16 16 16 16 16
Mean 2.14 2.08 2.46 1.92 2.16
Median 2.00 2.00 2.44 1.88 2.14
Minimum 1.33 1.00 1.00 1.00 1.00
Maximum  3.50 3.60 4.00 3.38 3.14
Std. Deviation  0.59 0.61 0.72 0.63 0.62
Von Humboldt-Muldoon 2 (11)
Count 8 8 8 8 8
Mean 2.14 2.05 2.39 1.79 211
Median 2.17 2.00 2.50 1.87 1.93
Minimum  1.33 1.40 1.00 1.25 1.50
Maximum  2.67 3.00 3.25 2.13 3.29
Std. Deviation  0.47 0.60 0.82 0.27 0.60




Table C9 (continued)

Subscale
School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Von Humboldt-Muldoon 3 (17)

Count 12 12 12 12 12

Mean 2.11 1.98 2.64 151 1.89

Median 2.08 2.00 2.69 1.50 1.86

Minimum  1.67 1.20 1.38 1.13 1.43

Maximum  2.50 2.80 3.88 2.00 2.57

Std. Deviation  0.32 0.40 0.69 0.28 0.33

Von Humboldt-Muldoon 4 (13) L*

Count 8 8 8 8 8

Mean 2.10 2.05 2.57 2.36 2.48

Median 2.00 2.10 2.63 231 2.36

Minimum  1.67 1.00 1.67 1.50 1.57

Maximum  2.67 2.80 3.38 3.00 4.00

Std. Deviation  0.36 0.60 0.57 0.53 0.74

—Conventional-
Fernwood-Hodge 1 (16)

Count 13 13 13 13 13

Mean 2.30 2.22 247 1.72 2.16

Median 2.40 2.40 2.57 1.63 2.00
Minimum 1.40 1.20 1.14 1.00 1.50
Maximum  3.33 3.20 4.00 2.88 3.00
Std. Deviation 0.61 0.54 0.73 0.52 0.50

* Longitudingal students, whole class not in study.



Table C10

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 1, by Teacher

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Addams-St. James (8) 8 1.50 8 1.63 8 2.50 8 1.25 8 1.25 8 1.38 8 2.50 8 2.13
VVon Humboldt-Botkin (44) 43 1.67 43 1.56 43 2.14 43 1.44 43 1.37 43 1.70 43 2.19 43 2.58
Von Humboldt-Muldoon (61)| 44 1.84 44 1.68 43 2.14 44 1.55 43 1.35 43 1.37 42 2.05 43 2,51
—Conventional—
Fernwood-Hodge (16) 13 1.38 13 1.77 13 2.54 13 1.31 13 1.31 13 1.85 13 2.23 13 2.62
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Addams-St. James (8) 8 2.50 8 1.38 8 2.00 8 3.13 8 213 8 1.63 8 1.75 8 2.75
VVon Humboldt-Botkin (44) 43 2.88 43 1.47 43 2.00 43 2.98 43 2.53 43 1.84 43 1.58 57 2.75
VVon Humboldt-Muldoon (61)| 42 2.83 43 1.58 43 2.09 42 3.00 43 2.84 43 1.67 43 1.86 48 2.54
—Conventional—
Fernwood-Hodge (16) 1.92 13 13 13 12 3.17

|13

2.92 | 13

2.15 | 13

13 2.92 |

2.92 |

2.00 |

1.77 |

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)
11. Anyone who works hard enough can be good at math. (effort)
16. It's okay if | solve a math problem differently than my classmates do. (problem solving)
20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)
38.* Answering questions correctly in math means only giving a number. (process vs. answer)
39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)
44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)
45.* |If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table C11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 1

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD |(N) Mean StD |(N) Mean StD |[(N) Mean StD |(N) Mean StD [(N) Mean StD [(N) Mean StD |(N) Mean StD
—MiC—
Addams-St. James 1 (8) 8 1.50 0.53] 8 1.63 0.74] 8 250 0.93] 8 1.25 046/ 8 1.25 0.46| 8 1.38 0.74] 8 2.50 1.07] 8 2.13 0.99
Von Humboldt-Botkin 1 (3) 2 1.00 0.00] 2 150 0.71) 2 1.00 0.00] 2 1.50 0.71] 2 1.00 0.00f 2 1.00 0.00] 2 4.00 0.00] 2 1.50 0.71
VVon Humboldt-Botkin 2 (9) 6 1.67 0.52] 6 1.67 052 6 2.17 1.17] 6 150 0.84| 6 1.83 1.33| 6 2.33 1.21] 6 2.17 1.47] 6 2.50 1.22
Von Humboldt-Botkin 3 (6) 6 1.83 0.75] 6 1.50 0.55] 6 2.00 1.26] 6 1.50 0.84| 6 1.00 0.00f 6 2.50 1.38] 6 2.17 1.17] 6 3.00 1.10
VVon Humboldt-Botkin 4 (15) 13 1.69 0.63] 13 1.54 0.78] 13 2.08 0.95| 13 1.46 0.52| 13 1.31 0.48| 13 1.38 0.77] 13 1.85 1.14] 13 2.92 0.76
VVon Humboldt-Botkin 5 (11) 8 1.88 0.99] 8 150 053] 8 2.25 1.28] 8 150 1.07| 8 1.63 0.52| 8 1.63 0.74] 8 2.00 0.76] 8 2.50 1.07
Von Humboldt-Muldoon 1 (20) 16 1.75 0.86] 16 1.44 0.63] 15 1.93 0.88| 16 1.56 0.96| 16 1.38 0.81| 16 1.25 0.58] 15 2.20 1.08| 16 2.56 0.73
Von Humboldt-Muldoon 2 (11) 8 1.75 1.04] 8 2.13 1.13] 8 1.63 1.06/ 8 1.50 0.76|] 8 1.63 1.19|] 8 1.50 0.76] 8 1.75 1.04] 8 2.63 1.30
Von Humboldt-Muldoon 3 (17) 12 1.75 0.62] 12 1.58 0.67| 12 2.67 0.89| 12 1.42 0.51| 12 1.25 0.45| 12 1.25 0.45] 12 1.75 0.97] 12 2.75 0.97
Von Humboldt-Muldoon 4 (13) LY 8 2.25 1.04| 8 1.88 0.99] 8 2.25 1.04| 8 1.75 0.89] 7 1.14 0.38| 7 1.71 0.76] 7 2.57 0.79] 7 1.86 1.07
—Conventional—
Fernwood-Hodge 1 (16) 13 1.38 0.51} 13 1.77 0.73] 13 2.54 0.88| 13 1.31 0.85| 13 1.31 0.63| 13 1.85 0.90] 13 2.23 1.01] 13 2.62 1.12
school-Class (N) 37 38 39 44 45 49 53 55
(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD [(N) Mean StD [(N) Mean StD |(N) Mean StD
—MiC—
Addams-St. James 1 (8) 8 250 1.07] 8 1.38 0.52) 8 2.00 1.07] 8 3.13 0.83] 8 2.13 0.83] 8 1.63 0.52] 8 1.75 0.71] 8 2.75 1.04
Von Humboldt-Botkin 1 (3) 2 250 0.71] 2 1.00 0.00) 2 1.50 0.71] 2 3.50 0.71] 2 3.00 1.41| 2 1.00 0.00f 2 1.00 0.00] 6 2.33 0.82
VVon Humboldt-Botkin 2 (9) 6 3.00 1.26] 6 1.50 0.55] 6 2.33 1.21] 6 2.83 0.75| 6 2.83 1.17| 6 2.83 0.98] 6 2.33 1.03] 6 3.17 1.17
VVon Humboldt-Botkin 3 (6) 6 3.83 0.41] 6 150 0.55] 6 2.17 1.17] 6 2.83 1.17| 6 2.50 1.38| 6 2.50 1.38] 6 1.50 0.55] 13 2.38 1.12
VVon Humboldt-Botkin 4 (15) 13 2.77 1.01} 13 1.38 0.77] 13 1.77 0.83| 13 3.00 0.91| 13 2.54 0.97| 13 1.54 0.66] 13 1.31 0.63] 8 3.50 0.53
Von Humboldt-Botkin 5 (11) 8 2.75 1.16] 8 1.75 1.16] 8 2.13 0.99] 8 2.88 0.99| 8 2.63 0.74| 8 1.50 0.76] 8 1.50 0.76] 16 2.69 0.95
Von Humboldt-Muldoon 1 (20) 15 2.80 1.08] 16 1.56 0.96] 16 2.25 0.86| 16 2.88 0.96| 16 2.88 0.96 16 1.75 1.13] 16 1.94 1.00] 8 2.38 1.06
Von Humboldt-Muldoon 2 (11) 8 2.88 1.13] 8 1.38 0.52] 8 2.25 1.16] 8 2.75 1.04| 8 2.75 0.89] 8 2.13 1.13] 8 1.88 0.99] 12 2.50 0.80
Von Humboldt-Muldoon 3 (17) 12 2.75 0.97] 12 1.33 0.49] 12 1.83 0.72| 12 3.25 0.62| 12 2.67 0.89| 12 1.25 0.45] 12 1.42 0.90] 7 2.86 1.07
Von Humboldt-Muldoon 4 (13) L | 7 3.00 0.82| 7 2.29 1.11] 7 2.00 0.82] 6 3.17 1.33] 7 3.14 0.69| 7 1.71 1.25| 7 2.43 1.27] 21 2.52 0.98
—Conventional—

Fernwood-Hodge 1 (16) 13 2.92 1.26 2.15 0.69 0.86 2.92 1.04 2.00 1.15 1.77 0.83| 12 3.17 0.72

[N
w

| 13 1.92 0.95

| 13 2.92

[ERN
w

[ERN
w

[ERN
w

* Longitudingal students, whole class not in study.



Table C11 (continued)

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table C12

Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 1

Success Failure
School-Class (N) Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean] (N) Mean| (N) Mean| (N) Mean|[ (N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
Addams-St. James 1 (8) 8 38| 8 325] 8 138| 8 325/ 8 38| 8 325 8 250| 8 3.86
VVon Humboldt-Botkin 1 (3) 2 400 2 250 2 250| 2 400| 2 4.00| 2 400 2 200|] 2 350
Von Humboldt-Botkin 2 (9) 6 333| 6 317] 6 167| 6 283| 6 383 6 250 6 3.17| 6 3.00
VVon Humboldt-Botkin 3 (6) 6 38| 6 233] 6 133| 6 350| 6 367| 6 217 6 200| 6 350
VVon Humboldt-Botkin 4 (15) 13 377| 13 285| 13 154 13 354( 13 354| 13 362| 13 2.00| 13 3.38
VVon Humboldt-Botkin 5 (11) 8 375| 8 250 8 188| 8 338| 8 375| 8 250| 8 18] 8 3.75
Von Humboldt-Muldoon 1 (20) 16 331| 16 244] 16 1.69| 16 3.19f 16 3.63| 16 3.20| 16 2.27| 16 3.53
Von Humboldt-Muldoon 2 (11) 8 350 8 213 8 113| 8 3.13| 8 3.83| 8 3.00|] 8 225| 8 350
Von Humboldt-Muldoon 3 (17) 12 375| 12 250 12 1.27| 12 3.42| 12 3.75| 12 3.17| 12 1.75| 12 3.75
Von Humboldt-Muldoon 4 (13) L4 8 3.50| 8 300 8 171 8 257| 8 3.00|] 8 250| 8 18] 8 3.00
—Conventional—

Fernwood-Hodge 1 (16) 13 13 3.15) 13 13 3.54

3.85 | 13

2.31 | 13 1.08

3.46 |

3.08 | 13

1.50 | 13

* Longitudingal students, whole class not in study.



Table C13

Student Preference Ranking of Classes in District 1, Grade 7

Teacher-Class (N) | SQ (N) | Social Studies Science ~ Math  Reading  Writing Art Music PE Band  Other’
—MiC—
Addams-St. James 1 (8)2 0 -- -- -- -- -- -- -- -- -- --
VVon Humboldt-Botkin 1 (3) 2 0 50 0 0 0 0 0 0 50 0
VVon Humboldt-Botkin 2 (9) 4 0 0 50 0 0 0 0 0 25 25
VVon Humboldt-Botkin 3 (6) 2 0 0 0 0 0 0 0 100 0 0
VVon Humboldt-Botkin 4 (15) 14 7 0 0 14 0 7 14 29 14 14
VVon Humboldt-Botkin 5 (11) 6 0 0 0 0 0 0 0 67 0 33
Von Humboldt-Muldoon 1 (20) 16 0 0 13 6 0 6 6 25 25 19
Von Humboldt-Muldoon 2 (11) 11 0 9 18 9 0 9 0 9 18 27
Von Humboldt-Muldoon 3 (17) 11 0 9 0 0 0 0 18 36 36 0
Von Humboldt-Muldoon 4 (13) L3 1 0 0 0 100 0 0 0 0 0 0
—Conventional—
Fernwood-Hodge 1 (16) 15 0 13 13 7 0 7 0 27 7 27

! Other includes mutiple preferences.
2 preference data were unavailable.

3 Longitudingal students, whole class not in study.



Table C14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 1

School-Class (N)

Addams-St. James 1 (8)

Von Humboldt-Botkin 1 (3)
Von Humboldt-Botkin 2 (9)
Von Humboldt-Botkin 3 (6)
Von Humboldt-Botkin 4 (15)
Von Humboldt-Botkin 5 (11)
Von Humboldt-Muldoon 1 (20)
Von Humboldt-Muldoon 2 (11)
Von Humboldt-Muldoon 3 (17)

Von Humboldt-Muldoon 4 (13) L*

Fernwood-Hodge 1 (16)

Mathematical lIdeas and Hormework Problems Ways Mathematics is Used
Problem Strategies Outside of School
Some- Very Some- Very Some- Very
(N) Never times Often Often (N) Never times Often Often (N) Never times Often Often
— MiC —
0 - - - - 0 - - - - 0 - - - -
2 0 100 0 0 2 0 0 100 0 2 50 50 0 0
4 50 50 0 0 4 0 75 25 0 4 0 25 50 25
2 0 50 0 50 2 0 0 0 100 2 50 0 50 0
14 21 64 14 0 14 0 50 43 7 14 36 64 0 0
6 33 33 33 0 6 0 67 33 0 6 67 0 33 0
16 31 56 13 0 16 13 63 13 13 16 44 38 19 0
10 30 30 40 0 10 30 30 20 20 10 20 50 0 30
11 9 64 27 0 11 0 36 64 0 11 45 45 9 0
1 0 100 0 0 1 0 0 100 0 1 0 100 0 0
—Conventional —
15 20 53 27 0 12 7 53 7 13 15 20 53 13 13

* Longitudingal students, whole class not in study.



APPENDIX C

GRADE 8, DISTRICT 1



Table C1
Fixed Characteristics for Eighth-Grade Classes in District 1

Ethnicity (%) **
(self-identified)

Language
Sex Preference (%) *
School-Class (N) (N) (self-identified)
English Non- African
Female Male
Preference Response

—MiC—
Fernwood-Dunn 1 (16) 9 7 100 0 6
Fernwood-Dunn 2 (10) 2 8 80 0 0
Von Humboldt-Reichers 1 (23) 15 8 100 0 26
Von Humboldt-Reichers 2 (15) L***| 6 9 80 7 27
Von Humboldt-Reichers 3 (22) 15 7 91 5 27
Von Humboldt-Waters 1 (16) 9 7 88 0 31
Von Humboldt-Waters 2 (16) 9 7 100 0 19
Von Humboldt-Waters 3 (11) L 6 5 73 18 36

—Conventional—

Addams-Wolfe 1 (24) 13 11 100 0 0
Addams-Wolfe 2 (26) 16 10 100 0 8
Fernwood-Pimm 1 (5) 1 4 80 0 20

Native
America American

OO OO0 OoOoOo

o o

0

cocoocoocoocooNo

o &

Asian Hispanic White Multi- - itian  Other O™
racial Response
13 56 19 0 6 0
20 40 10 0 0 10
0 57 17 0 0 0
0 67 0 0 0 7
0 64 9 0 0 0
0 50 13 0 0 6
0 44 31 0 0 6
0 45 0 0 0 18
0 88 8 0 0 0
4 85 4 0 0 0

20 60 0

o
o
o

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** |_ = Longitudinal students, whole class not in study.



Table C2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 1

o | ppaaniinie T
School-Class (N) ) (self-identified) (self-identified)
Female Male | _=n9lish Non- | African  Native ., Hispanic White Multi-itian Other _ NO™
Preference Response] America American racial Response
Longitudinal Years 1,2, &3
—MiC—
Fernwood-Dunn 1 (13) 6 7 100 0 0 0 0 15 69 15 0 6 0
Fernwood-Dunn 2 (8) 1 7 75 0 0 0 25 25 38 0 0 0 13
Von Humboldt-Reichers 1 (14) 8 6 100 0 14 0 0 0 71 14 0 0 0
Von Humboldt-Reichers 2 (11) 4 7 91 7 18 0 0 0 82 0 0 0 0
Von Humboldt-Reichers 3 (14) 12 2 93 7 29 0 0 0 64 0 0 0 7
Von Humboldt-Waters 1 (9) 5 4 100 0 33 0 0 0 56 0 0 0 11
Von Humboldt-Waters 2 (9) 4 5 100 0 11 0 0 0 56 22 0 0 11
Von Humboldt-Waters 3 (8) 5 3 88 0 50 0 0 0 50 0 0 0 0
—Conventional—
Addams-Wolfe 2 (4) 3 1 100 0 0 0 0 25 75 0 0 0 0
Fernwood-Pimm 1 (3) 1 2 100 0 33 0 0 0 67 0 0 0 0
Longitudinal Years 2 & 3
—MiC—
Fernwood-Dunn 1 (3) 3 0 100 0 33 0 0 0 0 33 0 33 0
Fernwood-Dunn 2 (2) 1 1 100 0 0 0 0 0 50 50 0 0 0
Von Humboldt-Reichers 1 (9) 7 2 89 0 44 0 0 0 33 22 0 0 0
Von Humboldt-Reichers 2 (4) 2 2 50 25 50 0 0 0 25 0 0 0 25
Von Humboldt-Reichers 3 (8) 4 4 86 0 25 0 0 0 63 13 0 0 0
Von Humboldt-Waters 1 (7) 4 3 71 0 29 0 0 0 43 29 0 0 0
VVon Humboldt-Waters 2 (7) 5 2 100 0 29 0 0 0 29 43 0 0 0
Von Humboldt-Waters 3 (3) 1 2 33 67 0 0 0 0 33 0 0 0 67
—Conventional—
Addams-Wolfe 1 (24) 13 11 100 0 0 0 4 0 88 8 0 0 0
Addams-Wolfe 2 (22) 13 9 100 0 9 0 0 0 86 5 0 0 0
Fernwood-Pimm 1 (2) 0 2 50 0 0 0 0 50 50 0 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table C3

Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 1

School-Class (N)

Fernwood-Dunn 1 (16)
Fernwood-Dunn 2 (10)

VVon Humboldt-Reichers 1 (23)
VVon Humboldt-Reichers 2 (15) L*
VVon Humboldt-Reichers 3 (22)
VVon Humboldt-Waters 1 (16)
VVon Humboldt-Waters 2 (16)
Von Humboldt-Waters 3 (11) L

Addams-Wolfe 1 (24)
Addams-Wolfe 2 (26)
Fernwood-Pimm 1 (5)

TerraNova
Scale Score National Percentile
(N) | Mean StDev Min Median Max | Mean StDev Min Median Max
—MiC—
8 16.63 7.19 8 16.5 27 22.13 18.64 3 20.0 52
6 17.50 3.73 13 175 23 2250 10.33 10 22.5 38
19 23.53 8.61 11 21.0 40 40.05 25.22 7 32.0 89
13 22.08 11.56 9 17.0 47 36.46 3131 4 21.0 98
15 22.40 7.18 11 20.0 35 36.67 21.44 7 29.0 74
14 25.14 10.22 11 23.5 44 4550 29.34 7 39.5 96
12 21.50 7.90 13 20.0 37 34.83 23.39 10 29.5 81
8 21.13 6.71 11 21.0 32 3413 19.64 7 32.5 68
—Conventional—

20 37.00 7.78 19 38 48 78.35 20.29 27 83 99
21 30.38 6.97 14 30.0 39 61.38 20.84 13 62.0 87
3 26.33 7.51 19 26 34 50.00 2352 27 49 74

* L = Longitudinal students, whole class not in study.



Table C4

Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 1

TerraNova
School-Class (N) Scale Score National Percentile
(N) Mean StDev Min  Median Max Mean StDev Min  Median  Max
Longitudinal Years 1, 2, & 3
—MiC—
Fernwood-Dunn 1 (13) 7 17.71 7.02 8 21.0 27 24.71 18.52 3 32.0 52
Fernwood-Dunn 2 (8) 6 17.50 3.73 13 17.5 23 22.50 10.33 10 225 38
Von Humboldt-Reichers 1 (14) 11 21.82 8.30 13 19.0 40 35.45 24.55 10 27.0 89
Von Humboldt-Reichers 2 (11) 9 18.44 7.21 11 16.0 33 26.33 21.20 7 18.0 70
Von Humboldt-Reichers 3 (14) 10 21.80 5.49 12 21.5 28 35.10 15.86 8 335 52
Von Humboldt-Waters 1 (9) 8 22.88 10.22 11 21.0 41 39.00 29.65 7 32.0 91
Von Humboldt-Waters 2 (9) 6 19.17 9.33 13 14.5 37 28.00 27.48 10 14.5 81
Von Humboldt-Waters 3 (8) 7 19.57 5.47 11 19.0 26 29.29 15.21 7 27.0 49
—Conventional—
Addams-Wolfe 2 (4) 3 33.00 7.94 24 36 39 69.00 24.58 41 79 87
Fernwood-Pimm 1 (3) 2 26.50 10.61 19 26.5 34 50.50 33.23 27 50.5 74
Longitudinal Years2 & 3
—MiC—
Fernwood-Dunn 1 (3) 1 9.00 - 9 9.0 9 4.00 - 4 4.0 4
Fernwood-Dunn 2 (2) 0 - - - - - - - - - -
Von Humboldt-Reichers 1 (9) 8 25.88 9.01 11 27.5 40 46.38 26.36 7 45.0 89
Von Humboldt-Reichers 2 (4) 4 30.25 16.36 9 325 47 59.25 41.52 4 67.5 98
Von Humboldt-Reichers 3 (7) 5 23.60 10.48 11 19.0 35 39.80 32.01 7 27.0 74
Von Humboldt-Waters 1 (7) 6 28.17 10.30 14 28.5 44 54.17 29.16 13 57.0 96
Von Humboldt-Waters 2 (7) 6 23.83 6.11 15 25.5 31 41.67 18.34 16 46.5 65
Von Humboldt-Waters 3 (3) 1 32.00 - 32 32.0 32 68.00 - 68 68.0 68
—Conventional—
Addams-Wolfe 1 (24) 20 37.00 7.78 19 38.0 48 78.35 20.29 27 83.0 99
Addams-Wolfe 2 (22) 18 29.94 6.95 14 29.5 39 60.11 20.69 13 60.5 87
Fernwood-Pimm 1 (2) 1 26.00 - 26 26.0 26 49.00 - 49 49.0 49




Table C5

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 1

Level of Student Performance

School-Class (N) Unistructural Multistructural Relational Extended Abstract
N) Average Average Average Average
—MiC—
Fernwood-Dunn 1 (16) 14 3.86 2.00 1.00 0.07
Fernwood-Dunn 2 (10) 7 3.29 1.00 0.29 0.00
VVon Humboldt-Reichers 1 (23) 17 3.47 1.76 0.82 0.53
VVon Humboldt-Reichers 2 (15) L*| 9 3.78 1.67 0.67 0.00
VVon Humboldt-Reichers 3 (22) 14 2.93 1.21 0.50 0.00
VVon Humboldt-Waters 1 (16) 9 3.22 1.44 0.11 0.00
VVon Humboldt-Waters 2 (16) 9 2.44 1.00 0.33 0.00
VVon Humboldt-Waters 3 (11) 8 3.13 0.63 0.00 0.00
—Conventional—
Addams-Wolfe 1 (24) 23 3.83 2.35 1.17 0.17
Addams-Wolfe 2 (26) 23 3.78 2.39 0.96 0.04
Fernwood-Pimm 1 (5) 3 3.00 1.00 0.33 0.33

* L = Longitudinal students, whole class not in study.



Table C6
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 1

Level of Student Performance
School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract ~ No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Fernwood-Dunn 1 (16) 14 3.86 2.00 1.00 0.07
Number 28.57% 42.86% 7.14% 7.14% 7.14% 7.14%
Algebra 21.43% 71.43% 0.00% 0.00% 0.00% 7.14%
Space 14.29% 14.29% 50.00% 14.29% 0.00% 7.14%
Measurement 21.43% 21.43% 42.86% 7.14% 0.00% 7.14%
Chance&Data 50.00% 35.71% 0.00% 0.00% 0.00% 14.29%

Fernwood-Dunn 2 (10) 7 3.29 1.00 0.29 0.00
Number 28.57% 57.14% 0.00% 14.29% 0.00% 0.00%
Algebra 42.86% 57.14% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 71.43% 28.57% 0.00% 0.00% 0.00%
Measurement 42.86% 14.29% 28.57% 14.29% 0.00% 0.00%
Chance&Data 57.14% 28.57% 14.29% 0.00% 0.00% 0.00%

VVon Humboldt-Reichers 1 (23) 17 3.47 1.76 0.82 0.53
Number 11.76% 64.71% 5.88% 11.76% 0.00% 5.88%
Algebra 35.29% 58.82% 0.00% 0.00% 0.00% 5.88%
Space 5.88% 23.53% 52.94% 11.76% 0.00% 5.88%
Measurement 29.41% 17.65% 35.29% 0.00% 0.00% 17.65%
Chance&Data 58.82% 5.88% 0.00% 5.88% 0.00% 29.41%

VVon Humboldt-Reichers 2 (15) | 9 3.78 1.67 0.67 0.00
Number 0.00% 66.67% 11.11% 22.22% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 11.11% 22.22% 44.44% 22.22% 0.00% 0.00%
Measurement 11.11% 11.11% 55.56% 22.22% 0.00% 0.00%
Chance&Data 55.56% 0.00% 0.00% 0.00% 0.00% 44.44%

Von Humboldt-Reichers 3 (22) 14 2.93 1.21 0.50 0.00
Number 14.29% 35.71% 7.14% 42.86% 0.00% 0.00%
Algebra 28.57% 64.29% 0.00% 0.00% 0.00% 7.14%
Space 21.43% 28.57% 42.86% 7.14% 0.00% 0.00%
Measurement 21.43% 35.71% 21.43% 0.00% 0.00% 21.43%
Chance&Data 50.00% 7.14% 0.00% 0.00% 0.00% 42.86%

Von Humboldt-Waters 1 (16) 9 3.22 1.44 0.11 0.00
Number 0.00% 77.78% 22.22% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 11.11% 0.00% 77.78% 11.11% 0.00% 0.00%
Measurement 33.33% 22.22% 22.22% 0.00% 0.00% 22.22%
Chance&Data 55.56% 11.11% 11.11% 0.00% 0.00% 33.33%

* L = Longitudinal students, whole class not in study.



Table C6 (continued)

Level of Student Performance
School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract ~ No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)

Von Humboldt-Waters 2 (16) 9 2.44 1.00 0.33 0.00
Number 11.11% 66.67% 11.11% 11.11% 0.00% 0.00%
Algebra 77.78% 22.22% 0.00% 0.00% 0.00% 0.00%
Space 22.22% 22.22% 33.33% 22.22% 0.00% 0.00%
Measurement 44.44% 11.11% 22.22% 0.00% 0.00% 22.22%
Chance&Data 44.44% 22.22% 0.00% 0.00% 0.00% 22.22%

Von Humboldt-Waters 3 (11) L 8 3.13 0.63 0.00 0.00
Number 12.50% 87.50% 0.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 50.00% 25.00% 0.00% 0.00% 0.00%
Measurement 12.50% 62.50% 25.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 0.00% 12.50% 0.00% 0.00% 12.50%

—Conventional—

Addams-Wolfe 1 (24) 23 3.83 2.35 1.17 0.17
Number 17.39% 30.43% 8.70% 39.13% 4.35% 0.00%
Algebra 17.39% 78.26% 0.00% 0.00% 4.35% 0.00%
Space 0.00% 8.70% 39.13% 43.48% 8.70% 0.00%
Measurement 17.39% 21.74% 52.17% 8.70% 0.00% 0.00%
Chance&Data 65.22% 8.70% 17.39% 8.70% 0.00% 0.00%

Addams-Wolfe 2 (26) 23 3.78 2.39 0.96 0.04
Number 8.70% 39.13% 4.35% 43.48% 4.35% 0.00%
Algebra 26.09% 73.91% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 8.70% 60.87% 30.43% 0.00% 0.00%
Measurement 17.39% 4.35% 69.57% 8.70% 0.00% 0.00%
Chance&Data 69.57% 13.04% 8.70% 8.70% 0.00% 0.00%

Fernwood-Pimm 1 (5) 3 3.00 1.00 0.33 0.33
Number 0.00% 66.67% 0.00% 0.00% 33.33% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Measurement 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%




Table C7
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Eighth-Grade Classes in District 1

Level of Student Performance
School-Class (N) N) Prestructural  Unistructural = Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL YEARS 1,2, & 3
—MiC—

Fernwood-Dunn 1 (13) 13 3.46 1.46 0.38 0.08
Number 30.77% 46.15% 7.69% 7.69% 7.69% 0.00%
Algebra 23.08% 76.92% 0.00% 0.00% 0.00% 0.00%
Space 15.38% 15.38% 53.85% 15.38% 0.00% 0.00%
Measurement 23.08% 23.08% 46.15% 7.69% 0.00% 0.00%
Chance&Data 53.85% 38.46% 0.00% 0.00% 0.00% 7.69%

Fernwood-Dunn 2 (8) 8 2.88 0.88 0.25 0.00
Number 25.00% 50.00% 0.00% 12.50% 0.00% 12.50%
Algebra 37.50% 50.00% 0.00% 0.00% 0.00% 12.50%
Space 0.00% 62.50% 25.00% 0.00% 0.00% 12.50%
Measurement 37.50% 12.50% 25.00% 12.50% 0.00% 12.50%
Chance&Data 50.00% 25.00% 12.50% 0.00% 0.00% 12.50%

VVon Humboldt-Reichers 1 (14) 14 2.71 1.07 0.14 0.00
Number 14.29% 57.14% 7.14% 14.29% 0.00% 7.14%
Algebra 35.71% 57.14% 0.00% 0.00% 0.00% 7.14%
Space 7.14% 28.57% 57.14% 0.00% 0.00% 7.14%
Measurement 28.57% 21.43% 28.57% 0.00% 0.00% 21.43%
Chance&Data 64.29% 0.00% 0.00% 0.00% 0.00% 35.71%

VVon Humboldt-Reichers 2 (11) 9 3.78 1.67 0.67 0.00
Number 0.00% 66.67% 11.11% 22.22% 0.00% 18.18%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 18.18%
Space 11.11% 22.22% 44.44% 22.22% 0.00% 18.18%
Measurement 11.11% 11.11% 55.56% 22.22% 0.00% 18.18%
Chance&Data 55.56% 0.00% 0.00% 0.00% 0.00% 44.44%

Von Humboldt-Reichers 3 (14) 14 2.93 1.21 0.50 0.00
Number 14.29% 35.71% 7.14% 42.86% 0.00% 0.00%
Algebra 28.57% 64.29% 0.00% 0.00% 0.00% 7.14%
Space 21.43% 28.57% 42.86% 7.14% 0.00% 0.00%
Measurement 21.43% 35.71% 21.43% 0.00% 0.00% 21.43%
Chance&Data 50.00% 7.14% 0.00% 0.00% 0.00% 42.86%

Von Humboldt-Waters 1 (9) 9 1.89 0.67 0.00 0.00
Number 0.00% 66.67% 0.00% 0.00% 0.00% 33.33%
Algebra 33.33% 33.33% 0.00% 0.00% 0.00% 33.33%
Space 11.11% 0.00% 55.56% 0.00% 0.00% 33.33%
Measurement 22.22% 11.11% 11.11% 0.00% 0.00% 55.56%
Chance&Data 33.33% 11.11% 0.00% 0.00% 0.00% 55.56%




Table C7 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural  Unistructural = Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Von Humboldt-Waters 2 (9) 8 2.13 0.75 0.25 0.00
Number 12.50% 75.00% 12.50% 0.00% 0.00% 0.00%
Algebra 87.50% 12.50% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 25.00% 25.00% 25.00% 0.00% 0.00%
Measurement 50.00% 12.50% 12.50% 0.00% 0.00% 25.00%
Chance&Data 50.00% 12.50% 0.00% 0.00% 0.00% 37.50%
Von Humboldt-Waters 3 (8) 8 3.13 0.63 0.00 0.00
Number 12.50% 87.50% 0.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 50.00% 25.00% 0.00% 0.00% 0.00%
Measurement 12.50% 62.50% 25.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 0.00% 12.50% 0.00% 0.00% 12.50%
—Conventional—
Addams-Wolfe 2 (4) 4 4.00 2.50 0.75 0.00
Number 0.00% 50.00% 25.00% 25.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 50.00% 50.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Fernwood-Pimm 1 (3) 3 3.00 1.00 0.33 0.33
Number 0.00% 66.67% 0.00% 0.00% 33.33% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Measurement 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%
LONGITUDINAL YEARS2 & 3
—MiC—
Fernwood-Dunn 1 (3) 1 0.00 0.00 0.00 0.00
Number 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Algebra 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Space 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Measurement 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%




Table C7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural  Unistructural = Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Fernwood-Dunn 2 (2) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
Von Humboldt-Reichers 1 (9) 3 4.00 2.00 1.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 33.33% 66.67% 0.00% 0.00%
Measurement 33.33% 0.00% 66.67% 0.00% 0.00% 0.00%
Chance&Data 33.33% 33.33% 0.00% 33.33% 0.00% 0.00%
Von Humboldt-Reichers 2 (4) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
Von Humboldt-Reichers 3 (7) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
Von Humboldt-Waters 1 (7) 3 4.00 2.33 0.33 0.00
Number 0.00% 33.33% 66.67% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 66.67% 33.33% 0.00% 0.00%
Measurement 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 33.33% 0.00% 0.00% 0.00%
Von Humboldt-Waters 2 (7) 1 5.00 3.00 1.00 0.00
Number 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
Algebra 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%




Table C7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural  Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Von Humboldt-Waters 3 (3) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
—Conventional—
Addams-Wolfe 1 (24) 23 3.83 2.35 1.17 0.17
Number 17.39% 30.43% 8.70% 39.13% 4.35% 0.00%
Algebra 17.39% 78.26% 0.00% 0.00% 4.35% 0.00%
Space 0.00% 8.70% 39.13% 43.48% 8.70% 0.00%
Measurement 17.39% 21.74% 52.17% 8.70% 0.00% 0.00%
Chance&Data 65.22% 8.70% 17.39% 8.70% 0.00% 0.00%
Addams-Wolfe 2 (22) 19 3.74 2.37 1.00 0.05
Number 10.53% 36.84% 0.00% 47.37% 5.26% 0.00%
Algebra 31.58% 68.42% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 10.53% 63.16% 26.32% 0.00% 0.00%
Measurement 21.05% 5.26% 63.16% 10.53% 0.00% 0.00%
Chance&Data 63.16% 15.79% 10.53% 10.53% 0.00% 0.00%
Fernwood-Pimm 1 (3) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -

Chance&Data - - - - - R




Table C8

Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 1

School-Class (N)

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

Fernwood-Dunn 1 (16)
Fernwood-Dunn 2 (10)

Von Humboldt-Reichers 1 (23)
Von Humboldt-Reichers 2 (15) L}
Von Humboldt-Reichers 3 (22)
Von Humboldt-Waters 1 (16)
Von Humboldt-Waters 2 (16)
Von Humboldt-Waters 3 (11) L

Addams-Wolfe 1 (24)
Addams-Wolfe 2 (26)
Fernwood-Pimm 1 (5)

Effort

in mathematics

(N)  Mean
16 2.04
10 1.95
22 2.20
12 2.54
20 2.29
14 2.43
10 2.15
10 2.10
23 1.92
25 2.29
5 2.00

Confidence
in ability to do
mathematics
(N)  Mean
-MiC-
16 2.06
10 1.98
22 2.15
12 2.15
20 211
14 2.17
10 2.25
10 2.08
—Conventional
23 1.81
25 2.13
5 2.20

(N)  Mean
16 2.13
10 1.99
22 2.52
12 2.78
20 2.76
14 2.75
10 2.38
10 2.76

-
23 2.09
25 2.42
5 2.15

(N)  Mean
16 1.79
10 1.64
22 1.82
12 2.05
20 2.06
14 1.95
10 1.95
10 2.04
23 1.68
25 1.70
5 1.95

(N) Mean
16 1.93
10 1.89
22 2.12
12 2.49
20 2.19
14 2.25
10 2.10
10 2.39
23 1.88
25 2.07
5 2.14

* L = Longitudinal students, whole class not in study.



Table C9
Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 1

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
-MiC-
Fernwood-Dunn 1 (16)
Count 16 16 16 16 16
Mean 2.04 2.06 2.13 1.79 1.93
Median 2.08 2.00 2.00 1.75 1.93
Minimum 1.33 1.40 1.13 1.00 1.29
Maximum 3.00 3.60 3.88 2.75 2.57
Std. Deviation 0.53 0.65 0.73 0.49 0.40
Fernwood-Dunn 2 (10)
Count 10 10 10 10 10
Mean 1.95 1.98 1.99 1.64 1.89
Median 1.92 1.90 2.00 1.56 2.00
Minimum 1.00 1.00 1.00 1.13 1.14
Maximum 2.83 3.40 2.75 2.38 2.33
Std. Deviation 0.53 0.69 0.57 0.47 0.39
Von Humboldt-Reichers 1 (23)
Count 22 22 22 22 22
Mean 2.20 2.15 2.52 1.82 2.12
Median 2.17 2.20 2.50 1.81 2.14
Minimum 1.00 1.20 1.38 1.00 1.00
Maximum 3.83 3.40 4.00 3.38 3.43
Std. Deviation 0.62 0.55 0.81 0.51 0.66
Von Humboldt-Reichers 2 (15) L*
Count 12 12 12 12 12
Mean 2.54 2.15 2.78 2.05 2.49
Median 2.50 2.20 2.74 2.06 2.36
Minimum 1.83 1.00 1.38 1.50 1.71
Maximum 3.50 3.40 4.00 2.75 4.00
Std. Deviation 0.55 0.70 0.76 0.46 0.64

* L = Longitudinal students, whole class not in study.



Table C9 (continued)

School-Class (N)

Subscale
(1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

VVon Humboldt-Reichers 3 (22)

Count 20 20 20 20 20
Mean 2.29 211 2.76 2.06 2.19
Median 2.33 2.10 2.63 1.88 2.14
Minimum  1.83 1.20 1.63 1.00 157
Maximum  3.00 3.00 3.75 3.25 3.14
Std. Deviation  0.35 0.46 0.59 0.58 0.40

VVon Humboldt-Waters 1 (16)
Count 14 14 14 14 14
Mean 2.43 2.17 2.75 1.95 2.25
Median 2.50 2.30 2.69 1.88 2.15
Minimum 1.17 1.40 1.83 1.38 1.33
Maximum  3.67 3.20 3.88 2.75 3.43
Std. Deviation  0.62 0.49 0.69 0.44 0.58

VVon Humboldt-Waters 2 (16)
Count 10 10 10 10 10
Mean 2.15 2.25 2.38 1.95 2.10
Median 2.17 2.23 2.63 1.88 2.07
Minimum 1.00 1.00 1.13 1.25 1.71
Maximum  3.67 3.40 3.38 2.63 2.57
Std. Deviation  0.94 0.72 0.88 0.50 0.27

Von Humboldt-Waters 3 (11) L

Count 10 10 10 10 10
Mean 2.10 2.08 2.76 2.04 2.39
Median 2.08 2.10 2.75 2.06 2.36
Minimum  1.50 1.20 1.50 1.00 1.43
Maximum  2.83 2.80 3.75 3.00 3.00
Std. Deviation  0.43 0.49 0.58 0.69 0.50




Table C9 (continued)

Subscale
School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

—Conventional—
Addams-Wolfe 1 (24)

Count 23 23 23 23 23
Mean 1.92 1.81 2.09 1.68 1.88
Median 1.83 1.60 2.13 1.50 1.86
Minimum 1.00 1.00 1.00 1.00 1.00
Maximum 3.00 3.40 4.00 2.63 3.71
Std. Deviation 0.60 0.61 0.78 0.45 0.55
Addams-Wolfe 2 (28)
Count 25 25 25 25 25
Mean 2.29 2.13 2.42 1.70 2.07
Median 2.33 2.20 2.50 1.63 2.00
Minimum 1.33 1.00 1.00 1.00 1.43
Maximum 3.17 3.40 4.00 2.25 2.86
Std. Deviation 0.49 0.56 0.78 0.32 0.40
Wacker-DiMatteo 1 (23)
Count - - - - -
Mean - - - - -
Median - - - - -
Minimum - - - - -
Maximum - - - - -

Std. Deviation - - - - _




Table C10
Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 1, by Teacher

Item Number (see Key)
School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Fernwood-Dunn (26) 24 1.54 26 1.58 25 2.60 26 1.23 26 1.23 26 1.85 26 2.46 26 2.65
Von Humboldt-Reichers (60)| 53 1.72 54 1.93 54 2.43 54 1.35 53 1.23 53 1.92 53 2.17 53 2.77
Von Humboldt-Waters (43) 34 1.94 34 1.91 34 2.21 34 1.44 34 1.35 34 1.74 34 241 34 2.65
—Conventional—

Addams-Wolfe (50) 48 1.48 48 1.58 48 2.21 47 1.43 48 1.19 48 1.50 48 1.96 48 2.81
Fernwood-Pimm (5) 5 1.40 5 1.40 5 2.00 5 1.20 5 1.20 4 1.75 5 1.80 5 2.20
School-Class (N) 37 38 39 44 45 49 53 55

(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean]| (N) Mean| (N) Mean

—MiC—
Fernwood-Dunn (26) 25 2.80 26 1.54 26 2.12 26 3.08 26 3.04 26 1.85 26 1.42 26 2.88
Von Humboldt-Reichers (60)] 53 2.94 53 1.62 53 2.13 52 2.79 53 2.45 51 1.78 53 1.83 46 241
Von Humboldt-Waters (43) 34 2.97 33 1.58 34 2.00 34 2.76 34 2.24 34 1.88 34 1.88 25 2.28
—Conventional—

Addams-Wolfe (50) 48 2.81 48 1.40 48 1.63 48 2.92 48 2.25 48 1.56 48 1.38 48 2.75
Fernwood-Pimm (5) 5 2.00 5 1.40 5 2.20 5 3.40 5 3.20 5 1.40 5 1.80 5 2.20
Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)

6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if I solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)
45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.*
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.

It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)



Table C11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 1

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD
—MiC—
Fernwood-Dunn 1 (16) 14 1.64 0.93]16 1.56 0.89|16 2.63 0.96{16 1.31 0.60]{16 1.19 0.54|16 1.63 1.02| 16 2.56 1.21]16 2.88 0.89
Fernwood-Dunn 2 (10) 10 1.40 0.52|10 1.60 0.70f 9 2.56 1.13|10 1.10 0.32|10 1.30 0.67]10 2.20 1.32| 10 2.30 0.95|10 2.30 1.06
VVon Humboldt-Reichers 1 (23) 22 1.64 0.58|22 1.77 0.81| 22 2.50 1.06/22 1.45 0.80|21 1.29 0.46]21 1.81 0.93] 21 2.14 0.91] 21 3.00 0.95
VVon Humboldt-Reichers 2 (15) L*| 12 2.08 0.79( 12 1.92 1.16| 12 2.33 0.89|12 1.42 0.51| 12 1.08 0.29]12 2.08 1.08] 12 1.83 1.03|12 2.42 1.08
VVon Humboldt-Reichers 3 (22) 19 1.58 0.51] 20 2.10 0.85/20 2.40 0.82{20 1.20 0.41]20 1.25 0.55{20 1.95 1.00] 20 2.40 1.05]20 2.75 1.02
VVon Humboldt-Waters 1 (16) 14 2.07 0.92]14 150 0.65/14 1.71 0.83|14 1.71 0.91|14 157 0.85|14 1.71 0.83] 14 2.14 1.23|14 2.71 1.14
VVon Humboldt-Waters 2 (16) 10 1.80 0.79]10 2.00 1.15/10 2.50 0.71{10 1.20 0.42]10 1.00 0.00{10 1.50 0.71] 10 3.00 0.94]10 2.50 0.97
VVon Humboldt-Waters 3 (11) L 10 1.90 0.57]10 2.40 1.17|/10 2.60 1.07{10 1.30 0.48/10 1.40 0.70{10 2.00 0.82] 10 2.20 1.03]10 2.70 1.16
—Conventional—
Addams-Wolfe 1 (24) 23 1.39 0.72| 23 1.57 0.84| 23 2.09 1.08|22 1.50 0.91| 23 1.17 0.49]23 1.43 0.84| 23 1.74 1.10| 23 2.57 0.95
Addams-Wolfe 2 (26) 25 1.56 0.58| 25 1.60 0.76] 25 2.32 0.90|25 1.36 0.49| 25 1.20 0.41]25 1.56 0.71] 25 2.16 1.14| 25 3.04 0.79
Fernwood-Pimm 1 (5) 5 1.40 0.55] 5 1.40 055 5 2.00 1.00f 5 1.20 0.45] 5 1.20 0.45| 4 1.75 0.96] 5 1.80 0.84] 5 2.20 0.84
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD
—MiC—
Fernwood-Dunn 1 (16) 15 2.87 1.25|16 1.44 051|116 2.00 0.97|{16 3.06 0.85]/16 3.13 1.02|16 1.88 1.02| 16 1.44 0.73]16 2.75 1.00
Fernwood-Dunn 2 (10) 10 2.70 0.82] 10 1.70 0.48|10 2.30 0.67{10 3.10 0.88]/10 2.90 0.99|10 1.80 1.03] 10 1.40 0.52]10 3.10 0.32
Von Humboldt-Reichers 1 (23) 21 3.00 0.95]21 1.71 0.72|21 1.95 0.67{21 2.81 0.81|21 2.57 0.98]20 1.80 0.83] 21 1.62 0.92] 12 2.42 0.90
Von Humboldt-Reichers 2 (15) L |12 2.75 1.22|12 1.50 0.80| 12 2.17 0.83|12 2.58 0.90| 12 2.50 0.90{12 1.67 0.89| 12 1.83 0.94] 20 2.55 0.89
Von Humboldt-Reichers 3 (22) 20 3.00 0.92] 20 1.60 0.82| 20 2.30 0.92{19 2.89 0.81| 20 2.30 0.98]19 1.84 1.07] 20 2.05 0.89] 14 2.21 1.25
Von Humboldt-Waters 1 (16) 14 2.86 0.95(14 1.43 0.76]/14 1.93 0.92|14 2.71 0.99]14 1.93 0.73]14 1.71 0.99| 14 1.86 0.95|10 1.80 0.79
Von Humboldt-Waters 2 (16) 10 3.00 1.05( 9 1.78 0.67/10 1.60 0.84|10 2.50 1.27] 10 2.20 0.79]10 1.90 1.29| 10 1.50 0.85|10 2.80 0.92
Von Humboldt-Waters 3 (11) L 10 3.10 0.88] 10 1.60 0.84| 10 2.50 0.97{10 3.10 0.88| 10 2.70 1.06/10 2.10 0.99] 10 2.30 0.95] 5 2.20 0.84
—Conventional—

Addams-Wolfe 1 (24) 23 2.61 0.89]23 1.43 0.79| 23 1.52 0.67{23 2.74 0.86| 23 2.04 0.98]23 1.57 0.79] 23 1.30 0.56] 23 2.65 0.83
Addams-Wolfe 2 (26) 25 3.00 1.04]25 1.36 0.49| 25 1.72 0.94|25 3.08 0.81| 25 2.44 1.00|25 1.56 0.82| 25 1.44 0.58] 25 2.84 0.90
Fernwood-Pimm 1 (5) 5 200 0.71] 5 1.40 0.89] 5 2.20 0.84] 5 3.40 0.55] 5 3.20 0.84| 5 1.40 0.55| 5 1.80 0.84] 5 2.20 0.84

* L = Longitudinal students, whole class not in study.



Table C11 (continued)

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if I solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic | study is not related to ones I have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer’
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table C12

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 1

School-Class (N)

Fernwood-Dunn 1 (16)
Fernwood-Dunn 2 (10)

Von Humboldt-Reichers 1 (23)
Von Humboldt-Reichers 2 (15) L*
Von Humboldt-Reichers 3 (22)
Von Humboldt-Waters 1 (16)
Von Humboldt-Waters 2 (16)
Von Humboldt-Waters 3 (11) L

Addams-Wolfe 1 (24)
Addams-Wolfe 2 (26)
Fernwood-Pimm 1 (5)

Success [[ Failure
Teacher Ability Effort Luck |[ Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean[ (N) Mean| (N) Mean
—-MiC-
16 394 16 2.80| 16 1.38| 16 338 16 3.75| 16 256 16 194]| 16 3.06
10 390 10 250| 10 1.30| 10 280 10 360| 10 3.40| 10 250] 10 3.40
22 373)| 22 286 22 143 22 290) 22 357| 22 314| 22 186| 22 3.48
12 3.75| 12 292| 12 1.75] 12 3.00f 12 3.33| 12 233 12 191]| 12 3.58
20 3.85( 20 3.05] 20 150| 20 325 20 3.45| 20 275 20 1.75| 20 3.35
14 357 14 279 14 136) 14 3.07| 14 3.71| 14 271 14 236]| 14 3.71
10 370 10 250| 10 1.70| 10 330 10 380| 10 290 10 210] 10 3.10
10 390| 10 240 10 160] 10 290f 10 3.40| 10 290 10 210}] 10 311
—Conventional—

23 3.70( 23 248] 23 117 23 335 23 3.65| 23 339 23 191| 23 3.48
25 376 25 288| 25 136| 25 3.24) 25 3.72| 25 288| 25 144]| 25 3.68
5 3.40 5 2.20 5 1.40 5 3.20 5 3.20 5 2.80 5 2.40 5 3.60

* L = Longitudinal students, whole class not in study.



Table C13

Student Preference Ranking of Classes in District 1, Grade 8

Teacher-Class (N) | SQ (N) | Social Studies Science Math Reading  Writing  Art Music PE Band  Other'
—MiC—
Fernwood-Dunn 1 (16) 15 0 20 13 0 0 13 7 47 0 0
Fernwood-Dunn 2 (10) 10 0 0 20 0 0 10 10 60 0 0
Von Humboldt-Reichers 1 (23) 23 26 9 13 0 9 0 0 13 4 26
Von Humboldt-Reichers 2 (15) L? 12 17 0 0 8 0 0 0 17 17 42
Von Humboldt-Reichers 3 (22) 22 27 0 5 0 5 9 14 9 9 23
Von Humboldt-Waters 1 (16) 14 14 7 7 0 0 0 7 29 21 14
Von Humboldt-Waters 2 (16) 14 36 7 7 0 0 7 0 21 7 14
Von Humboldt-Waters 3 (11) L® 11 - - - - - - - - - -
—Conventional—
Addams-Wolfe 1 (24) 23 0 26 17 0 4 9 13 4 0 26
Addams-Wolfe 2 (26) 25 0 12 12 0 0 16 8 4 0 48
Fernwood-Pimm 1 (5) 5 0 20 0 0 0 0 0 80 0 0

! Other includes mutiple preferences.
2 L = Longitudinal students, whole class not in study.

® Preference data were unavailable.

Note: Response rates designate class mean percents.



Table C14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 1

School-Class (N)

Mathematical Ideas and

Problem Strategies

Homework Problems

Ways Mathematics is Used
Outside of School

Fernwood-Dunn 1 (16)
Fernwood-Dunn 2 (10)

Von Humboldt-Reichers 1 (23)
Von Humboldt-Reichers 2 (15) L}
Von Humboldt-Reichers 3 (22)
Von Humboldt-Waters 1 (16)
Von Humboldt-Waters 2 (16)
Von Humboldt-Waters 3 (11) L

Addams-Wolfe 1 (24)
Addams-Wolfe 2 (26)
Fernwood-Pimm 1 (5)

(N)

15
10
23
11
20
14
14

23
25
5

Never

7
20
35
27
15
28
29

22
36
0

Some- - o en

73
60
39
54
65
43
50

57
52
80

20
10
22
9
20
21
14

13
4
20

Very
Often

F N~NowohrBHo

(N)
— MiC—
15

10

23

11

21

14

14

0

Some-

Never . Often

times

7 27 60
20 50 30
13 35 39

9 45 45
43 43 5
14 43 29

—Conventional —

O 0 ©

23
25
5

7 50 36
4 35 30
12 40 32
0 60 0

Very
Often

30
16
40

(N)

15
10
23
11
20
14
14

23
25
5

Never 2™ Often
times

Very
Often

33 40 13 13
20 30 40 10
35 52 4 9
45 36 18 0
40 35 15 10
21 50 7 21
43 36 14 7

30 48 13 9
48 28 12 12
0 20 60 20

* L = Longitudinal students, whole class not in study.
Note: Response rates designate class mean percents.



APPENDIX D

GRADE 7, DISTRICT 2



Table D1

Fixed Characteristics for Seventh-Grade Classes in District 2

School-Class (N)

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L***
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

Von Steuben-Friedman 1 (13)
Von Steuben-Friedman 2 (13)

(SNe;‘ "@Z‘?‘fﬁ?iﬁ?ﬁﬁiz;e Ethnicity (% ) (self-identified)
Female Male| EN9lish ~ Non- | African Hispanic White Native Multi-" - itian Other _ NO
Preference Response| American American racial Response
—MiC—
4 5 100 0 44 11 22 0 0 22 0 0 0
2 3 100 0 20 40 40 0 0 0 0 0 0
1 1 100 0 50 50 0 0 0 0 0 0 0
7 4 100 0 20 10 50 0 0 20 0 0 0
6 2 88 0 0 75 25 0 0 0 0 0 0
4 4 100 0 13 25 25 0 0 13 0 25 0
3 3 83 0 17 17 33 0 17 17 0 0 0
4 0 100 0 0 75 25 0 0 0 0 0 0
5 4 100 0 67 0 0 0 0 22 11 0 0
9 1 100 0 40 10 0 10 0 30 0 10 0
—Conventional—
6 7 77 8 8 23 54 0 0 15 0 0 0
8 5 85 0 0 23 31 0 0 38 0 0 8

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** | = Longitudinal students, whole class not in study.



Table D2
Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 2

Language . o
| o - P
School-Class (N) (self-identified)
Female Male| EN9lish ~ Non- | African Hispanic White Native ) Gan Multi-itian Other _ O™
Preference Response| American American racial Response
Longitudinal Years 1, 2, & 3
—MiC—
Guggenheim-Broughton 1 (1) 0 1 100 0 0 0 0 0 0 100 0 0 0
Guggenheim-Broughton 3 (1) 1 0 100 0 0 100 0 0 0 0 0 0 0
Guggenheim-Redling 1 (4) 3 1 100 0 0 0 100 0 0 0 0 0 0
Guggenheim-Redling 2 (2) 1 1 100 0 0 50 50 0 0 0 0 0 0
Guggenheim-Redling 4 (1) 1 0 0 0 0 0 0 0 0 100 0 0 0
Guggenheim-Redling 5 (2) 2 0 100 0 0 100 0 0 0 0 0 0 0
—Conventional—
Von Steuben-Friedman 1 (10) 6 4 70 10 10 20 60 0 0 10 0 0 0
Von Steuben-Friedman 2 (8) 4 4 88 0 0 13 38 0 0 25 0 0 25
Longitudinal Years 2 & 3
—MiC—
Guggenheim-Broughton 1 (8) 5 3 100 0 50 13 25 0 0 13 0 0 0
Guggenheim-Broughton 2 (5) 2 3 100 0 20 40 40 0 0 0 0 0 0
Guggenheim-Broughton 3 (1) 0 1 100 0 100 0 0 0 0 0 0 0 0
Guggenheim-Redling 1 (7) 4 3 100 0 29 14 29 0 0 29 0 0 0
Guggenheim-Redling 2 (6) 5 1 83 0 0 83 17 0 0 0 0 0 0
Guggenheim-Redling 3 (8) 4 4 100 0 13 25 25 0 0 13 0 25 0
Guggenheim-Redling 4 (5) 2 3 100 0 20 20 40 0 20 0 0 0 0
Guggenheim-Redling 5 (2) 2 0 100 0 0 50 50 0 0 0 0 0 0
Weir-Flader 1 (9) 5 4 100 0 67 0 0 0 0 22 11 0 0
Weir-Flader 2 (10) 9 1 100 0 40 10 0 10 0 30 0 10 0
—Conventional—

Von Steuben-Friedman 1 (3) 0 3 100 0 0 33 33 0 0 33 0 0 0
Von Steuben-Friedman 2 (5) 4 1 80 0 0 40 0 0 0 60 0 0 8

Percent does not add t0 100% when Students 1dentified a language preference other than Engrsh.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table D3
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 2

School-Class (N) SAT National Percentile

(N) Mean  StDev Min  Median Max

—MiC—
33.67 13.96 6 37.0 51
37.25 14.64 21 37.0 54
56.50 - 55 56.5 58
59.20 19.47 30 66.0 91
83.88 19.31 40 91.0 98
80.83 12.83 58 82.5 94
63.83  31.15 24 69.5 96
53.00 - 24 62.0 73
29.25 23.19 10 21.0 66
63.44  18.00 33 69.0 81

—Conventional—

Von Steuben-Friedman 1 (13) 13 59.92 21.90 9 68.0 82

Von Steuben-Friedman 2 (13) 11 57.27 28.09 18 54.0 98

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L*
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

CowoomoENA©

* L = Longitudinal students, whole class not in study.



Table D4

Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal
Students in Seventh-Grade Classes in District 2

School-Class (N)

SAT National Percentile

(N) Mean StDev Min Median Max
Longitudinal Years 1, 2, & 3
—MiC—
Guggenheim-Broughton 1 (1) 1 51.00 - 51 51.0 51
Guggenheim-Broughton 3 (1) 1 58.00 - 58 58.0 58
Guggenheim-Redling 1 (4) 4 46.75 18.55 30 44.0 69
Guggenheim-Redling 2 (2) 2 64.00 33.94 40 64.0 88
Guggenheim-Redling 4 (1) 1 30.00 - 30 30.0 30
Guggenheim-Redling 5 (2) 2 67.50 7.78 62 67.5 73
—Conventional—
Von Steuben-Friedman 1 (10) 10 59.70 22.17 9 69.5 82
Von Steuben-Friedman 2 (8) 6 69.50 26.88 36 69.5 98
Longitudinal Years 2 & 3
—MiC—
Guggenheim-Broughton 1 (8) 8 31.50 13.21 6 335 47
Guggenheim-Broughton 2 (5) 4 37.25 14.64 21 37.0 54
Guggenheim-Broughton 3 (1) 1 55.00 - 55 55.0 55
Guggenheim-Redling 1 (6) 6 67.50 16.40 40 67.5 91
Guggenheim-Redling 2 (6) 6 90.50 9.01 73 92.5 98
Guggenheim-Redling 3 (8) 6 80.83 12.83 58 82.5 94
Guggenheim-Redling 4 (5) 5 70.60 29.49 24 77.0 96
Guggenheim-Redling 5 (2) 1 24.00 - 24 24.0 24
Weir-Flader 1 (9) 8 29.25 23.19 10 21.0 66
Weir-Flader 2 (10) 9 63.44 18.00 33 69.0 81
—Conventional—

Von Steuben-Friedman 1 (3) 3 60.67 25.79 32 68.0 82
Von Steuben-Friedman 2 (5) 5 42.60 24.02 18 46.0 75




Table D5

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 2

School-Class (N)

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L*
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

Von Steuben-Friedman 1 (13)
Von Steuben-Friedman 2 (13)

Level of Student Performance

(N)

~Noo P~ DMOOOONNWO

[ERN
®© o

Unistructural Multistructural Relational
Average Average Average
—MiC—
2.75 0.63 0.00
3.67 1.00 0.33
4,50 2.00 0.00
3.57 0.86 0.00
4.00 2.13 1.00
3.00 2.00 0.67
2.75 1.25 0.25
3.50 1.75 0.25
3.00 0.88 0.00
3.86 1.43 0.29
—Conventional—
2.80 0.70 0.00
1.50 0.75 0.38

Extended
Abstract Average

0.00
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00

0.00
0.00

* L = Longitudinal students, who

e class not in study.



Table D6

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 2

Level of Student Performance

School-Class (N) (N) Prestructural  Unistructural  Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Guggenheim-Broughton 1 (9) 8 2.75 0.63 0.00 0.00

Number 12.50% 87.50% 0.00% 0.00% 0.00% 0.00%

Algebra 37.50% 62.50% 0.00% 0.00% 0.00% 0.00%

Space 37.50% 37.50% 25.00% 0.00% 0.00% 0.00%

Measurement 50.00% 12.50% 37.50% 0.00% 0.00% 0.00%

Chance&Data 75.00% 12.50% 0.00% 0.00% 0.00% 12.50%
Guggenheim-Broughton 2 (5) L*| 3 3.67 1.00 0.33 0.00

Number 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%

Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Space 33.33% 0.00% 66.67% 0.00% 0.00% 0.00%

Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Chance&Data 66.67% 0.00% 0.00% 33.33% 0.00% 0.00%
Guggenheim-Broughton 3 (2) L 2 4.50 2.00 0.00 0.00

Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Space 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%

Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%

Chance&Data 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 1 (11) L 7 3.57 0.86 0.00 0.00

Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Algebra 28.57% 71.43% 0.00% 0.00% 0.00% 0.00%

Space 0.00% 14.29% 85.71% 0.00% 0.00% 0.00%

Measurement 57.14% 42.86% 0.00% 0.00% 0.00% 0.00%

Chance&Data 57.14% 42.86% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 2 (8) L 8 4.00 2.13 1.00 0.13

Number 0.00% 62.50% 25.00% 12.50% 0.00% 0.00%

Algebra 12.50% 87.50% 0.00% 0.00% 0.00% 0.00%

Space 0.00% 12.50% 12.50% 62.50% 12.50% 0.00%

Measurement 25.00% 0.00% 75.00% 0.00% 0.00% 0.00%

Chance&Data 62.50% 25.00% 0.00% 12.50% 0.00% 0.00%

* L = Longitudinal students, whole class not in study.



Table D6 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural ~ Unistructural  Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Guggenheim-Redling 3 (8) 6 3.00 2.00 0.67 0.00
Number 33.33% 33.33% 16.67% 16.67% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 66.67% 33.33% 0.00% 0.00%
Measurement 33.33% 0.00% 50.00% 16.67% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 4 (6) 4 2.75 1.25 0.25 0.00
Number 0.00% 75.00% 25.00% 0.00% 0.00% 0.00%
Algebra 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 25.00% 25.00% 25.00% 0.00% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 5 (4) L 4 3.50 1.75 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Weir-Flader 1 (9) 8 3.00 0.88 0.00 0.00
Number 12.50% 75.00% 12.50% 0.00% 0.00% 0.00%
Algebra 37.50% 62.50% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 37.50% 37.50% 0.00% 0.00% 0.00%
Measurement 37.50% 25.00% 37.50% 0.00% 0.00% 0.00%
Chance&Data 87.50% 12.50% 0.00% 0.00% 0.00% 0.00%
Weir-Flader 2 (10) 7 3.86 1.43 0.29 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 14.29% 85.71% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 28.57% 42.86% 28.57% 0.00% 0.00%
Measurement 14.29% 14.29% 71.43% 0.00% 0.00% 0.00%
Chance&Data 85.71% 14.29% 0.00% 0.00% 0.00% 0.00%




Table D6 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural ~ Unistructural  Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—Conventional—

Von Steuben-Friedman 1 (13) 10 2.80 0.70 0.00 0.00
Number 10.00% 70.00% 0.00% 0.00% 0.00% 20.00%
Algebra 10.00% 80.00% 0.00% 0.00% 0.00% 10.00%
Space 40.00% 10.00% 40.00% 0.00% 0.00% 10.00%
Measurement 20.00% 40.00% 30.00% 0.00% 0.00% 10.00%
Chance&Data 60.00% 10.00% 0.00% 0.00% 0.00% 30.00%

Von Steuben-Friedman 2 (13) 8 1.50 0.75 0.38 0.00
Number 12.50% 25.00% 0.00% 25.00% 0.00% 37.50%
Algebra 12.50% 50.00% 0.00% 0.00% 0.00% 37.50%
Space 37.50% 0.00% 12.50% 12.50% 0.00% 37.50%
Measurement 37.50% 0.00% 25.00% 0.00% 0.00% 37.50%
Chance&Data 37.50% 0.00% 0.00% 0.00% 0.00% 62.50%




Table D7
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Seventh-Grade Classes in District 2

Level of Student Performance
School-Class (N) N) Prestructural  Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 1,2, &3
—MiC—
Guggenheim-Broughton 1 (1) 1 4.00 2.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Guggenheim-Broughton 3 (1) 1 4.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 1 (4) 4 4.25 0.75 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Measurement 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 2 (6) 2 3.50 1.50 0.50 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 4 (1) 1 2.00 0.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 5 (2) 2 3.00 1.50 0.50 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table D7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural  Unistructural ~ Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—Conventional—

Von Steuben-Friedman 1 (10) | 10 2.80 0.70 0.00 0.00
Number 10.00% 70.00% 0.00% 0.00% 0.00% 20.00%
Algebra 10.00% 80.00% 0.00% 0.00% 0.00% 10.00%
Space 40.00% 10.00% 40.00% 0.00% 0.00% 10.00%
Measurement 20.00% 40.00% 30.00% 0.00% 0.00% 10.00%
Chance&Data 60.00% 10.00% 0.00% 0.00% 0.00% 30.00%

Von Steuben-Friedman 2 (8) 8 1.50 0.75 0.38 0.00
Number 12.50% 25.00% 0.00% 25.00% 0.00% 37.50%
Algebra 12.50% 50.00% 0.00% 0.00% 0.00% 37.50%
Space 37.50% 0.00% 12.50% 12.50% 0.00% 37.50%
Measurement 37.50% 0.00% 25.00% 0.00% 0.00% 37.50%
Chance&Data 37.50% 0.00% 0.00% 0.00% 0.00% 62.50%

LONGITUDINAL IN YEARS 2 & 3

—MiC—
Guggenheim-Broughton 1 (8) 7 2.57 0.43 0.00 0.00
Number 14.29% 85.71% 0.00% 0.00% 0.00% 0.00%
Algebra 42.86% 57.14% 0.00% 0.00% 0.00% 0.00%
Space 42.86% 42.86% 14.29% 0.00% 0.00% 0.00%
Measurement 57.14% 14.29% 28.57% 0.00% 0.00% 0.00%
Chance&Data 85.71% 14.29% 0.00% 0.00% 0.00% 100.00%
Guggenheim-Broughton 2 (5) 3 3.67 1.00 0.33 0.00
Number 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 0.00% 66.67% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 0.00% 33.33% 0.00% 0.00%
Guggenheim-Broughton 3 (1) 1 5.00 3.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%

Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table D7 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural  Unistructural ~ Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Guggenheim-Redling 1 (6) 3 2.67 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 66.67% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 66.67% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 33.33% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 66.67% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 33.33% 33.33%
Guggenheim-Redling 2 (6) 6 4.17 2.33 1.17 0.17
Number 0.00% 66.67% 33.33% 0.00% 0.00% 0.00%
Algebra 16.67% 83.33% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 0.00% 83.33% 16.67% 0.00%
Measurement 16.67% 0.00% 83.33% 0.00% 0.00% 0.00%
Chance&Data 50.00% 33.33% 0.00% 16.67% 0.00% 0.00%
Guggenheim-Redling 3 (8) 6 3.00 2.00 0.67 0.00
Number 33.33% 33.33% 16.67% 16.67% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 66.67% 33.33% 0.00% 0.00%
Measurement 33.33% 0.00% 50.00% 16.67% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 4 (5) 3 3.00 1.67 0.33 0.00
Number 0.00% 66.67% 33.33% 0.00% 0.00% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 33.33% 33.33% 33.33% 0.00% 0.00%
Measurement 33.33% 0.00% 66.67% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Redling 5 (2) 2 4.00 2.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 50.00% 0.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%
Weir-Flader 1 (9) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -




Table D7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural  Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave, (%) Ave, (%) Ave, (%) Ave, (%)
Weir-Flader 2 (10) 0 - - - -

Number - - - - - -

Algebra - - - - - -

Space - - - - - -

Measurement - - - - - -

Chance&Data - - - - - -

—Conventional—
Von Steuben-Friedman 1 (3) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - .
Measurement - - - - - -
Chance&Data - - - - - -

Von Steuben-Friedman 2 (5) 0 - - - B
Number - - - - - -

Algebra - - - - - -

Space - - - - - .

Measurement - - - - - -

Chance&Data - - - - - -




Table D8

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 2

School-Class (N)

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L*
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

Von Steuben-Friedman 1 (13)
Von Steuben-Friedman 2 (13)

Effort
in mathematics

Confidence
in ability to do
mathematics

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

(N)  Mean
2.00
1.83
1.50
2.13
2.11
2.29
1.83
2.29
2.07
1.72

ocoho~NOENAO

[EEN
[N

1.77
2.03

ol

(N)  Mean

—MiC-
2.06
1.55
1.83
2.22
1.85
1.97
1.64
2.10
1.91
1.67

ocoho~NOENAO

(N)  Mean
2.21
2.06
2.89
2.49
2.70
2.66
1.85
2.56
1.99
1.75

ocoho~NOENAO

—Conventional-

11 1.60
5 1.96

11 1.41
5 1.78

(N)  Mean
2.01
1.84
1.56
1.78
2.00
2.27
1.35
1.72
1.85
1.42

ocoho~NOENAO

[EEN
[N

1.45
1.78

ol

(N) Mean
9 2.03
4 1.71
2 2.14
10 2.16
8 2.29
7 2.16
5 1.80
4 2.21
9 1.98
6 1.77
11 1.78
5 1.43

* L = Longitudinal students, whole class not in study.



Table D9
Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 2

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
-MiC-
Guggenheim-Broughton 1 (9)
Count 9 9 9 9 9
Mean 2.00 2.06 2.21 2.01 2.03
Median 1.83 2.20 2.38 2.25 2.00
Minimum 1.00 1.20 1.00 1.00 1.67
Maximum  3.33 2.60 3.25 2.75 2.57
Std. Deviation 0.73 0.53 0.65 0.63 0.33
Guggenheim-Broughton 2 (5) L*
Count 4 4 4 4 4
Mean 1.83 1.55 2.06 1.84 171
Median 1.83 1.60 1.94 1.94 1.79
Minimum 1.33 1.00 1.38 1.13 1.29
Maximum  2.33 2.00 3.00 2.38 2.00
Std. Deviation 0.58 0.53 0.68 0.52 0.35
Guggenheim-Broughton 3 (2)
Count 2 2 2 2 2
Mean 1.50 1.83 2.89 1.56 2.14
Median 1.50 1.83 2.89 1.56 2.14
Minimum 1.50 1.67 2.40 1.38 2.00
Maximum 1.50 2.00 3.38 1.75 2.29
Std. Deviation  0.00 0.24 0.69 0.27 0.20
Guggenheim-Redling 1 (11) L
Count 10 10 10 10 10
Mean 2.13 2.22 2.49 1.78 2.16
Median 1.92 2.30 2.50 1.63 2.14
Minimum 1.33 1.20 1.50 1.14 143
Maximum 3.17 3.00 3.88 2.88 3.00
Std. Deviation 0.67 0.64 0.80 0.52 0.54
Guggenheim-Redling 2 (8) L
Count 8 8 8 8 8
Mean 2.11 1.85 2.70 2.00 2.29
Median 2.20 2.00 2.56 1.88 2.14
Minimum 1.50 1.00 2.00 1.00 1.86
Maximum 2.67 2.60 3.75 3.13 2.86
Std. Deviation 0.46 0.50 0.61 0.69 0.41

* L = Longitudinal students, whole class not in study.



Table D9 (continued)

Subscale
School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Guggenheim-Redling 3 (8)

Count 7 7 7 7 7
Mean 2.29 1.97 2.66 2.27 2.16
Median 2.33 2.00 2.38 2.38 2.00
Minimum  1.50 1.40 1.75 1.38 1.43
Maximum  3.33 2.60 3.50 3.25 3.00
Std. Deviation  0.66 0.45 0.64 0.64 0.60
Guggenheim-Redling 4 (6)
Count 5 5 5 5 5
Mean 1.83 1.64 1.85 1.35 1.80
Median 1.67 1.60 1.88 1.25 1.57
Minimum 1.17 1.00 1.13 1.13 1.43
Maximum  2.83 2.60 2.50 1.63 2.86
Std. Deviation  0.68 0.59 0.55 0.25 0.60
Guggenheim-Redling 5 (4) L
Count 4 4 4 4 4
Mean 2.29 2.10 2.56 1.72 221
Median 2.33 2.20 2.50 1.75 221
Minimum  1.67 1.40 2.25 1.38 2.00
Maximum  2.83 2.60 3.00 2.00 243
Std. Deviation  0.50 0.50 0.38 0.33 0.18
Weir-Flader 1 (9)
Count 9 9 9 9 9
Mean 2.07 191 1.99 1.85 1.98
Median 2.00 2.00 2.00 1.88 2.14
Minimum 1.00 1.00 1.13 1.00 1.43
Maximum  3.00 2.80 3.00 2.88 2.29
Std. Deviation  0.69 0.61 0.75 0.61 0.30
Weir-Flader 2 (10)
Count 6 6 6 6 6
Mean 1.72 1.67 1.75 1.42 1.77
Median 1.83 1.70 1.81 131 1.71
Minimum 1.00 1.00 1.00 1.00 1.00
Maximum  2.33 2.60 2.75 2.00 243

Std. Deviation  0.53 0.56 0.64 0.38 0.52




Table D9 (continued)

School-Class (N)

Subscale
(1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Von Steuben-Friedman 1 (13)

—Conventional-

Count 11 11 11 11 11
Mean 1.77 1.60 1.41 1.45 1.78
Median 1.83 1.60 1.25 1.38 1.86
Minimum 1.00 1.00 1.00 1.00 1.14
Maximum  2.50 2.20 2.13 2.50 2.33
Std. Deviation  0.51 0.41 0.41 0.42 0.43
Von Steuben-Friedman 2 (13)
Count 5 5 5 5 5
Mean 2.03 1.96 1.78 1.78 1.43
Median 2.00 2.20 1.63 1.75 1.43
Minimum 1.83 1.40 1.38 1.38 1.00
Maximum 2.50 2.40 2.25 2.25 2.00
Std. Deviation 0.27 0.52 0.45 0.41 0.44




Table D10
Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 2, by Teacher

Item Number (see Key)
School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Guggenheim-Broughton (16)] 15 1.60 15 1.40 15 2.60 14 1.07 15 1.27 15 1.87 14 2.86 15 2.73
Guggenheim-Redling (37) 34 1.88 34 1.94 33 2.55 33 1.45 34 1.38 34 1.74 34 2.18 33 3.06
Weir-Flader (19) 15 1.87 14 2.00 15 2.53 15 1.40 15 1.27 15 1.80 15 2.20 15 2.07
—Conventional—
Von Steuben-Friedman (26) | 16 1.31 16 1.75 16 2.63 16 1.19 16 1.25 16 1.69 16 2.19 16 2.31
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Guggenheim-Broughton (16)] 14 3.14 14 1.64 14 2.57 14 3.29 14 3.14 14 2.71 14 1.50 22 3.14
Guggenheim-Redling (37) 34 2.44 33 1.45 34 1.76 34 3.12 34 2.76 34 1.68 34 1.44 37 2.81
Weir-Flader (19) 15 2.40 15 1.80 15 2.47 15 3.73 15 3.13 15 1.93 14 1.57 20 3.30
—Conventional—
16 16 238 | 16 16 16 16 144 | 17 312

3.19 | 1.56 |

Von Steuben-Friedman (26)| 16 219 | 1.56 | 3.19 |

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)
45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)

53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table D11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 2

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD | (N) Mean StD| (N) Mean StD | (N) Mean StD | (N) Mean StD| (N) Mean StD | (N) Mean StD| (N) Mean StD
—MiC—
Guggenheim-Broughton 1 (9) 9 144 0.53 9 133 0.71 9 256 0.88 8 1.00 0.00 9 133 0.50 9 222 1.09 9 244 0.88 9 267 1.22
Guggenheim-Broughton 2 (5) L* 4 150 1.00 4 1.00 0.00 4 3.50 0.58 4 1.00 0.00 4 1.25 0.50 4 150 1.00 4 3.75 0.50 4 250 0.58
Guggenheim-Broughton 3 (2) L 2 250 0.71 2 250 0.71 2 1.00 0.00 2 150 0.71 2 1.00 0.00 2 1.00 0.00 1 3.00. 2 350 0.71
Guggenheim-Redling 1 (11) L 10 2.00 0.94| 10 1.80 1.03 9 256 0.73] 10 1.50 0.71] 10 1.30 0.48] 10 1.70 0.67| 10 2.10 1.10 9 3.11 0.78
Guggenheim-Redling 2 (8) L 8 188 0.64 8 2.13 0.99 8 2.88 0.64 8 1.25 0.46 8 1.38 0.52 8 163 0.92 8 1.88 0.99 8 3.00 1.07
Guggenheim-Redling 3 (8) 7 2.14 0.69 7 157 0.79 7 2.71 0.76 6 217 1.17 7 129 0.49 7 186 0.69 7 229 0.76 7 2.86 1.07
Guggenheim-Redling 4 (6) 5 120 0.45 5 180 0.45 5 220 1.30 5 1.00 0.00 5 120 0.45 5 200 141 5 160 1.34 5 3.00 0.71
Guggenheim-Redling 5 (4) L 4 2.00 0.82 4 2.75 0.50 4 2.00 0.82 4 1.25 0.50 4 2.00 141 4 150 0.58 4 350 1.00 4 3,50 1.00
Weir-Flader 1 (9) 6 2.00 1.26 6 183 0.75 6 2.00 0.89 6 1.33 0.52 6 1.00 0.00 6 150 0.55 6 2.33 1.03 6 1.83 0.98
Weir-Flader 2 (10) 9 178 1.09 8 213 1.13 9 289 1.27 9 144 101 9 144 0.73 9 200 1.22 9 211 1.27 9 222 1.20
—Conventional—

Von Steuben-Friedman 1 (13) 5 1.60 0.89 5 200 141 5 220 0.45 5 1.20 0.45 5 140 0.55 5 160 1.34 5 240 0.89 5 280 1.10
Von Steuben-Friedman 2 (13) 11 1.18 0.40f 11 1.64 0.81| 11 2.82 1.08] 11 1.18 0.60) 11 1.18 0.40] 11 1.73 0.90f 11 2.09 1.14] 11 2.09 0.94
School-Class (N) 37 38 39 44 45 49 53 55

(N) Mean StD | (N) Mean StD| (N) Mean StD | (N) Mean StD | (N) Mean StD| (N) Mean StD | (N) Mean StD| (N) Mean StD

—MiC—
Guggenheim-Broughton 1 (9) 9 3.00 1.12 9 133 0.71 9 267 1.12 9 3.22 0.97 9 3.11 0.78 9 267 1.32 9 167 1.00 9 3.33 0.87
Guggenheim-Broughton 2 (5) L 4 350 1.00 4 250 0.58 4 275 1.26 4 3.50 0.58 4 3.25 0.96 4 3.25 0.96 4 1.25 0.50 4 250 1.00
Guggenheim-Broughton 3 (2) L 1 3.00. 1 1.00. 1 1.00. 1 3.00. 1 3.00. 1 1.00. 1 1.00. 9 3.22 0.83
Guggenheim-Redling 1 (11) L 10 2.80 1.03| 10 1.60 0.52| 10 2.10 0.74] 10 3.50 0.53] 10 2.90 0.99] 10 2.10 0.99f 10 1.70 0.95 8 3.13 0.83
Guggenheim-Redling 2 (8) L 8 2.38 0.74 8 1.63 0.52 8 1.63 0.52 8 2.75 0.89 8 3.00 1.31 8 150 0.76 8 163 0.74 5 3.00 1.22
Guggenheim-Redling 3 (8) 7 214 1.07 7 143 0.53 7 143 0.53 7 3.00 0.58 7 229 0.76 7 171 111 7 143 053] 13 2.77 1.24
Guggenheim-Redling 4 (6) 5 200 141 5 1.00 0.00 5 2.00 1.00 5 3.40 0.89 5 3.00 1.22 5 1.00 0.00 5 1.00 0.00 4 250 0.58
Guggenheim-Redling 5 (4) L 4 275 1.26 3 133 0.58 4 150 0.58 4 2.75 0.96 4 250 0.58 4 1.75 0.50 4 1.00 0.00 7 257 0.79
Weir-Flader 1 (9) 6 183 1.17 6 117 041 6 2.67 1.03 6 3.67 0.52 6 3.00 1.26 6 183 1.17 5 1.80 1.30 9 3.33 0.50
Weir-Flader 2 (10) 9 2.78 1.09 9 222 1.30 9 2.33 1.00 9 3.78 0.44 9 3.22 0.97 9 2.00 1.00 9 144 053] 11 3.27 0.65
—Conventional—

Von Steuben-Friedman 1 (13) 5 2.80 0.84 5 140 0.55 5 240 0.89 5 3.00 1.22 5 3.00 0.71 5 1.20 0.45 5 120 045 11 291 1.22
Von Steuben-Friedman 2 (13) 11 191 122 11 1.64 1.03| 11 236 0.67| 11 3.27 0.65 11 3.27 0.65] 11 1.73 0.90] 11 1.55 1.04 6 3.50 0.84

* L = Longitudinal students, whole class not in study.



Table D11 (continued)

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table D12

Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 2

School-Class (N)

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L*
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

Von Steuben-Friedman 1 (13)
Von Steuben-Friedman 2 (13)

Success Failure
Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean|[ (N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
9 2.89 9 1.63] 9 156 9 3.441 9 3.89 9 278 9 1.67 9 3.33
4 375| 4 1.75| 4 150| 4 350 4 375 4 300 4 200 4 275
2 4.00)| 2 3.00| 2 1.00] 2 4.00f 2 4.00| 2 350 2 1.00| 2 4.00
10 378| 10 220| 10 1.10| 10 3.20f 10 3.40] 10 280| 10 200 10 3.60
8 383| 8 200]| 8 163| 8 325 8 363] 8 275 8 200] 8 3.63
7 3.57 7 2.57 7 1.57 7 3.29( 7 314 7 2.71 7 214 7 3.14
5 400] 5 1.60| 5 1.00] 5 4.00f 5 400] 5 380| 5 140| 5 4.00
4 400 4 225]| 4 1.00| 4 350 4 400 4 250| 4 1.75| 4 3.75
9 3.67 9 278)| 9 1221 9 333 9 367 9 311| 9 1111 9 3.56
6 400| 6 267 6 117 6 350 6 3.83 6 3.67 6 217 6 3.50
—Conventional—

11 3551 11 240| 11 1.00| 11 3.36f 11 4.00] 11 345| 11 164]| 11 3.64
5 380 5 300] 5 160| 5 3.00ff 5 400] 5 220 5 220 5 3.40

* L = Longitudinal students, whole class not in study.



Table D13
Student Preference Ranking of Classes in District 2, Grade 7

Teacher-Class (N) | sQ(N) | social Studies  Science  Math  Reading Writing Art  Music PE Band  Other'
—MiC—
Guggenheim-Broughton 1 (9) 9 11 0 22 22 11 11 0 11 0 11
Guggenheim-Broughton 2 (5) L2 5 20 0 0 0 0 0 20 0 0 60
Guggenheim-Broughton 3 (2) L3 0 -- -- -- -- -- -- -- -- -- --
Guggenheim-Redling 1 (11) L 5 0 0 0 0 0 20 0 0 0 80
Guggenheim-Redling 2 (8) L 6 17 17 17 0 0 0 0 33 0 17
Guggenheim-Redling 3 (8) 7 0 0 0 0 14 0 0 14 0 71
Guggenheim-Redling 4 (6) 6 0 17 0 0 0 17 17 17 0 33
Guggenheim-Redling 5 (4) L 3 0 0 0 0 0 33 0 0 0 67
Weir-Flader 1 (9) 9 11 33 22 0 0 22 11 0 0 0
Weir-Flader 2 (10) 9 11 11 33 22 0 0 11 0 0 11
—Conventional—
Von Steuben-Friedman 1 (13)3 13 -- -- -- -- -- -- -- -- -- -
Von Steuben-Friedman 2 (13)3 13 -- -- -- -- -- -- -- -- -- -

! Other includes mutiple preferences.
L= Longitudinal students, whole class not in study.

¥ Preference data were unavailable.
Note: Response rates designate class mean percents.



Table D14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 2

School-Class (N)

Guggenheim-Broughton 1 (9)
Guggenheim-Broughton 2 (5) L*
Guggenheim-Broughton 3 (2) L
Guggenheim-Redling 1 (11) L
Guggenheim-Redling 2 (8) L
Guggenheim-Redling 3 (8)
Guggenheim-Redling 4 (6)
Guggenheim-Redling 5 (4) L
Weir-Flader 1 (9)

Weir-Flader 2 (10)

Von Steuben-Friedman 1 (13)
Von Steuben-Friedman 2 (13)

Mathematical Idea§ and Hormework Problems Ways Ma_thematics is Used
Problem Strategies Outside of School
(N)  Never ??nr?ei_ Often (\)/:;g] (N)  Never Stiome— Often (\)/:;g] (N)  Never StionTees- Often (\)/:;2;
— MiC—

9 22 33 33 11 9 0 11 33 45 9 22 33 22 22
5 40 20 20 20 5 20 20 40 20 5 40 0 40 20
0 - - - - 0 - - - - 0 - - - -
5 20 80 0 0 5 20 60 20 0 5 60 40 0 0
6 0 83 17 0 6 0 33 67 0 6 33 67 0 0
7 43 57 0 0 6 33 50 17 0 7 43 57 0 0
6 50 50 0 0 6 50 17 33 0 6 33 17 33 17
3 33 67 0 0 3 0 33 67 0 3 33 33 33

9 22 78 0 0 9 11 33 44 11 9 33 56 11 0
9 22 44 22 11 9 33 33 33 0 9 33 11 11 44

—Conventional —

0 - - - - 0 - - - - 0 - - - -
0 - - - - 0 - - - - 0 - - - -

* L = Longitudinal students, whole class not in study.
Note: Response rates designate class mean percents.



APPENDIX D

GRADE 8, DISTRICT 2



Table D1

Fixed Characteristics for Eighth-Grade Classes in District 2

School-Class (N)

Guggenheim-Carlson 1 (9) L*
Guggenheim-Carlson 2 (7) L
Guggenheim-Carlson 3 (16)
Guggenheim-Carlson 4 (11) L
Guggenheim-Carlson 5 (14)
Guggenheim-Dillard 1 (7)
Guggenheim-Dillard 2 (13)
Weir-Gallardo 1 (10)
Weir-Gallardo 2 (13)
Weir-Shepard 1 (9)
Weir-Shepard 2 (10)

(none)

Sex

(N)

Language
Preference (%) *
(self-identified)

Ethnicity (%) **

(self-identified)

Female Male

U101 00 U100 N0 WO WK

oM UOORNO®

English Non-
Preference Response

100
100
94
82
71
100
100
30
85
100
60

N D =
OO0 0000 OO

African
American
—MiC—

33

29

25

18
43

0

0

50

62

78

50

Hispanic White

33
43
38
36
21
0
38
40
23
11
10

—Conventional—

22
14
31
9
29
0
38
0

o O o

Native
American

-
NO OO OO

OO OoOoOo

cocoocoocoolRooooo

Mult
ial

rac

11
14
0
27
0
57
15
10
15
11
30

Haitian Other

= =
oo0coocoofooooo

OO OO WO~NOOOOo

Non-
Response

OO O OO0 O0OWOoOOoOo

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.
*** |_ = Longitudinal student, whole class not in study.



Table D2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 2

School-Class (N)

Sex

(N)

Language

Preference (%) *

(self-identified)

Ethnicity (%) **

(self-identified)

Female Male [ EN9!iSh ~ Non- f African Hispanic White Native = \gan MUl itian Other _ NO™
Preferenc Response] America America racial Response
Longitudinal Years 1, 2, & 3
—MiC—
Guggenheim-Carlson 1 (4) 1 3 100 0 50 25 25 0 0 0 0 0 0
Guggenheim-Carlson 2 (3) 0 3 100 0 0 33 33 0 0 33 0 0 0
Guggenheim-Carlson 3 (3) 1 2 100 0 0 67 33 0 0 0 0 0 0
Guggenheim-Carlson 4 (1) 0 1 100 0 0 0 0 0 0 100 0 0 0
Guggenheim-Carlson 5 (8) 5 3 86 0 38 0 50 0 0 0 0 13 0
Guggenheim-Dillard 1 (2) 1 1 100 0 0 0 0 50 0 50 0 0 0
Guggenheim-Dillard 2 (5) 4 1 100 0 0 40 60 0 0 0 0 0 0
—Conventional—
(none)
Longitudinal Years2 & 3
—MiC—
Guggenheim-Carlson 1 (5) 0 5 100 0 20 40 20 0 0 20 0 0 0
Guggenheim-Carlson 2 (4) 3 1 100 0 50 50 0 0 0 0 0 0 0
Guggenheim-Carlson 3 (13) 4 9 77 23 23 23 31 8 0 0 0 0 15
Guggenheim-Carlson 4 (10) 3 7 80 20 20 40 10 0 0 0 0 0 10
Guggenheim-Carlson 5 (6) 3 3 50 0 50 50 0 0 0 0 0 0 0
Guggenheim-Dillard 1 (5) 1 4 100 0 0 0 0 0 20 60 20 0 0
Guggenheim-Dillard 2 (8) 4 4 100 0 0 38 25 0 0 25 0 13 0
Weir-Gallardo 1 (10) 5 5 30 60 50 40 0 0 0 10 0 0 0
Weir-Gallardo 2 (13) 8 5 85 0 62 23 0 0 0 15 0 0 0
Weir-Shepard 1 (9) 5 4 100 0 78 11 0 0 0 11 0 0 0
Weir-Shepard 2 (10) 5 5 60 20 50 10 0 0 0 30 10 0 0

(none)

—Conventional—

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table D3
Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 2

SAT National Percentile

School-Class (N) (N) Mean  StDev Min  Median Max
—MiC—
Guggenheim-Carlson 1 (9) L* 8 42.88  25.97 8 40.5 85
Guggenheim-Carlson 2 (7) L 6 47.67  22.88 20 49.5 78
Guggenheim-Carlson 3 (16) 15 40.20 21.12 14 39.0 78
Guggenheim-Carlson 4 (11) L 9 19.89  23.23 4 12.0 78
Guggenheim-Carlson 5 (14) 12 23.17 18.10 1 22.0 53
Guggenheim-Dillard 1 (7) 7 4186  37.49 3 32.0 94
Guggenheim-Dillard 2 (13) 11 51.18  20.04 12 56.0 74
Weir-Gallardo 1 (10) 10 57.70  30.22 10 69.0 91
Weir-Gallardo 2 (13) 12 4250  28.26 3 40.5 85
Weir-Shepard 1 (9) 9 36.22  20.72 8 35.0 69
Weir-Shepard 2 (10) 9 18.78  16.38 3 12.0 49
—Conventional—
(none)

* L = Longitudinal student, whole class not in study.



Table D4
Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal

Students in Eighth-Grade Classes in District 2

SAT National Percentile
School-Class (N) (N) Mean StDev Min Median ~ Max
Longitudinal Years 1,2, &3
—MiC—
Guggenheim-Carlson 1 (4) 3 19.00 9.64 8 23.0 26
Guggenheim-Carlson 2 (3) 2 61.50 2.12 60 61.5 63
Guggenheim-Carlson 3 (3) 3 41.00 24.02 14 49.0 60
Guggenheim-Carlson 4 (1) 0 - - - - -
Guggenheim-Carlson 5 (8) 8 22.75 20.42 1 175 53
Guggenheim-Dillard 1 (2) 2 78.50 21.92 63 78.5 94
Guggenheim-Dillard 2 (5) 5 49.60 24.40 12 53.0 74
—Conventional—
(none)
Longitudinal Years 2 & 3
—MiC—
Guggenheim-Carlson 1 (5) 5 57.20 21.22 39 45.0 85
Guggenheim-Carlson 2 (4) 4 40.75 26.07 20 32.5 78
Guggenheim-Carlson 3 (13) 12 40.00 2151 14 39.0 78
Guggenheim-Carlson 4 (10) 9 19.89 23.23 4 12.0 78
Guggenheim-Carlson 5 (6) 4 24.00 15.08 4 26.0 40
Guggenheim-Dillard 1 (5) 5 27.20 32.38 3 17.0 81
Guggenheim-Dillard 2 (8) 6 52.50 17.95 20 56.0 74
Weir-Gallardo 1 (10) 10 57.70 30.22 10 69.0 91
Weir-Gallardo 2 (13) 12 42.50 28.26 3 40.5 85
Weir-Shepard 1 (9) 9 36.22 20.72 8 35.0 69
Weir-Shepard 2 (10) 9 18.78 16.38 3 12.0 49
—Conventional—
(none)




Table D5

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 2

School-Class (N)

Guggenheim-Carlson 1 (9)L*
Guggenheim-Carlson 2 (7) L
Guggenheim-Carlson 3 (16)
Guggenheim-Carlson 4 (11) L
Guggenheim-Carlson 5 (14)
Guggenheim-Dillard 1 (7)
Guggenheim-Dillard 2 (13)
Weir-Gallardo 1 (10)
Weir-Gallardo 2 (13)
Weir-Shepard 1 (9)
Weir-Shepard 2 (10)

(none)

Level of Student Performance

(N)

= - [
wnhooBoolvNw

Unistructural
Average

—MiC—

2.50
3.00
2.85
3.33
1.83
2.67
3.40
2.60
2.20
2.50
1.33

Multistructural Relational
Average Average
0.75 0.00
1.71 0.57
1.00 0.23
1.00 0.17
0.42 0.17
1.83 0.67
1.30 0.10
1.20 0.40
0.80 0.20
1.00 0.00
0.00 0.00

—Conventional—

Extended Abstract
Average

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

* L = Longitudinal student, whole class not in study.



Table D6
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 2

Level of Student Performance
School-Class (N) (N) Prestructural  Unistructural  Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MIC—

Guggenheim-Carlson 1 (9) L* 8 2.50 0.75 0.00 0.00

Number 12.50% 87.50% 0.00% 0.00% 0.00% 0.00%

Algebra 50.00% 25.00% 0.00% 0.00% 0.00% 25.00%

Space 25.00% 25.00% 25.00% 0.00% 0.00% 25.00%

Measurement 25.00% 12.50% 50.00% 0.00% 0.00% 12.50%

Chance&Data 50.00% 25.00% 0.00% 0.00% 0.00% 25.00%
Guggenheim-Carlson 2 (7) L 7 3.00 1.71 0.57 0.00

Number 14.29% 57.14% 0.00% 28.57% 0.00% 0.00%

Algebra 71.43% 28.57% 0.00% 0.00% 0.00% 0.00%

Space 14.29% 14.29% 42.86% 28.57% 0.00% 0.00%

Measurement 14.29% 14.29% 71.43% 0.00% 0.00% 0.00%

Chance&Data 71.43% 14.29% 0.00% 0.00% 0.00% 14.29%
Guggenheim-Carlson 3 (16) 13 2.85 1.00 0.23 0.00

Number 7.69% 76.92% 7.69% 7.69% 0.00% 0.00%

Algebra 61.54% 38.46% 0.00% 0.00% 0.00% 0.00%

Space 38.46% 15.38% 38.46% 7.69% 0.00% 0.00%

Measurement 15.38% 46.15% 30.77% 7.69% 0.00% 0.00%

Chance&Data 92.31% 7.69% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Carlson 4 (11) L 6 3.33 1.00 0.17 0.00

Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Space 16.67% 16.67% 50.00% 16.67% 0.00% 0.00%

Measurement 50.00% 16.67% 33.33% 0.00% 0.00% 0.00%

Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Carlson 5 (14) 12 1.83 0.42 0.17 0.00

Number 8.33% 58.33% 0.00% 8.33% 0.00% 25.00%

Algebra 25.00% 50.00% 0.00% 0.00% 0.00% 25.00%

Space 25.00% 16.67% 25.00% 8.33% 0.00% 25.00%

Measurement 66.67% 8.33% 0.00% 0.00% 0.00% 25.00%

Chance&Data 66.67% 8.33% 0.00% 0.00% 0.00% 25.00%
Guggenheim-Dillard 1 (7) 6 2.67 1.83 0.67 0.00

Number 0.00% 33.33% 0.00% 33.33% 0.00% 33.33%

Algebra 16.67% 50.00% 0.00% 0.00% 0.00% 33.33%

Space 0.00% 0.00% 50.00% 16.67% 0.00% 33.33%

Measurement 0.00% 0.00% 66.67% 0.00% 0.00% 33.33%

Chance&Data 50.00% 0.00% 0.00% 16.67% 0.00% 33.33%

* L = Longitudinal student, whole class not in study.



Table D6 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural Unistructural  Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave, (%) Ave. % Ave, %
Guggenheim-Dillard 2 (13) 10 3.40 1.30 0.10 = 0.00 =

Number 0.00% 80.00% 10.00% 10.00% 0.00% 0.00%
Algebra 30.00% 60.00% 0.00% 0.00% 0.00% 10.00%
Space 10.00% 20.00% 60.00% 0.00% 0.00% 10.00%
Measurement 20.00% 10.00% 50.00% 0.00% 0.00% 20.00%
Chance&Data 40.00% 40.00% 0.00% 0.00% 0.00% 20.00%

Weir-Gallardo 1 (10) 5 2.60 1.20 0.40 0.00
Number 20.00% 20.00% 20.00% 40.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 40.00% 20.00% 0.00% 0.00% 0.00%
Measurement 60.00% 0.00% 40.00% 0.00% 0.00% 0.00%
Chance&Data 80.00% 20.00% 0.00% 0.00% 0.00% 0.00%

Weir-Gallardo 2 (13) 5 2.20 0.80 0.20 0.00
Number 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 0.00% 40.00% 20.00% 0.00% 0.00%
Measurement 60.00% 20.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 80.00% 20.00% 0.00% 0.00% 0.00% 0.00%

Weir-Shepard 1 (9) 2 2.50 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Weir-Shepard 2 (10) 3 1.33 0.00 0.00 0.00
Number 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

(none) |

—Conventional—




Table D7
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Eighth-Grade Classes in District 2

Level of Student Performance
School-Class (N) (N) Prestructural Unistructural Multistructural Relational  Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%)  Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 1,2, & 3
—MiC—

Guggenheim-Carlson 1 (4) 4 2.25 0.50 0.00 0.00
Number 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Algebra 25.00% 25.00% 0.00% 0.00% 0.00% 50.00%
Space 0.00% 25.00% 25.00% 0.00% 0.00% 50.00%
Measurement 25.00% 25.00% 25.00% 0.00% 0.00% 25.00%
Chance&Data 25.00% 25.00% 0.00% 0.00% 0.00% 50.00%

Guggenheim-Carlson 2 (3) 3 2.67 1.33 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 66.67% 0.00% 0.00% 0.00% 0.00% 33.33%

Guggenheim-Carlson 3 (3) 3 3.67 0.33 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 33.33% 33.33% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%

Guggenheim-Carlson 4 (1) 1 3.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Guggenheim-Carlson 5 (8) 8 1.75 0.50 0.13 0.00
Number 0.00% 50.00% 0.00% 12.50% 0.00% 37.50%
Algebra 25.00% 37.50% 0.00% 0.00% 0.00% 37.50%
Space 12.50% 12.50% 37.50% 0.00% 0.00% 37.50%
Measurement 50.00% 12.50% 0.00% 0.00% 0.00% 37.50%
Chance&Data 50.00% 12.50% 0.00% 0.00% 0.00% 37.50%




Table D7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational  Extended Abstract No Response
(%) (%) Ave, (%) Ave. (%) Ave. (%) Ave. (%)
Guggenheim-Dillard 1 (2) 2 0.00 0.00 0.00 0.00
Number 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Algebra 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Space 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Measurement 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Guggenheim-Dillard 2 (5) 5 2.80 0.80 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 40.00% 40.00% 0.00% 0.00% 0.00% 20.00%
Space 0.00% 20.00% 60.00% 0.00% 0.00% 20.00%
Measurement 20.00% 20.00% 20.00% 0.00% 0.00% 40.00%
Chance&Data 40.00% 20.00% 0.00% 0.00% 0.00% 40.00%

—Conventional—
(none)

LONGITUDINAL IN YEARS 2 & 3

—MiC—

Guggenheim-Carlson 1 (5) 4 2.75 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Measurement 25.00% 0.00% 75.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%

Guggenheim-Carlson 2 (4) 4 3.25 2.00 1.00 0.00
Number 25.00% 25.00% 0.00% 50.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 50.00% 50.00% 0.00% 0.00%
Measurement 25.00% 25.00% 50.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%

Guggenheim-Carlson 3 (13) 10 2.60 1.20 0.30 0.00
Number 10.00% 70.00% 10.00% 10.00% 0.00% 0.00%
Algebra 70.00% 30.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 10.00% 40.00% 10.00% 0.00% 0.00%
Measurement 20.00% 30.00% 40.00% 10.00% 0.00% 0.00%

Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table D7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational  Extended Abstract No Response
(%) (%) Ave, (%) Ave, (%) Ave, (%) Ave, (%)
Guggenheim-Carlson 4 (10) 5 3.40 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 20.00% 60.00% 20.00% 0.00% 0.00%
Measurement 60.00% 20.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Carlson 5 (6) 5 2.00 0.25 0.25 0.00
Number 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 25.00% 0.00% 25.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Guggenheim-Dillard 1 (5) 5 4.00 2.75 1.00 0.00
Number 0.00% 50.00% 0.00% 50.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 75.00% 25.00% 0.00% 0.00%
Measurement 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 0.00% 0.00% 25.00% 0.00% 0.00%
Guggenheim-Dillard 2 (8) 5 4.00 1.80 0.20 0.00
Number 0.00% 60.00% 20.00% 20.00% 0.00% 0.00%
Algebra 20.00% 80.00% 0.00% 0.00% 0.00% 0.00%
Space 20.00% 20.00% 60.00% 0.00% 0.00% 0.00%
Measurement 20.00% 0.00% 80.00% 0.00% 0.00% 0.00%
Chance&Data 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Weir-Gallardo 1 (10) 5 2.60 1.20 0.40 0.00
Number 20.00% 20.00% 20.00% 40.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 40.00% 20.00% 0.00% 0.00% 0.00%
Measurement 60.00% 0.00% 40.00% 0.00% 0.00% 0.00%
Chance&Data 80.00% 20.00% 0.00% 0.00% 0.00% 0.00%




Table D7 (continued)

Level of Student Performance
School-Class (N) N) Prestructural Unistructural Multistructural Relational  Extended Abstract No Response
(%) (%) Ave, (%) Ave, (%) Ave, (%) Ave, (%)

Weir-Gallardo 2 (13) 5 2.20 0.80 0.20 0.00
Number 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Algebra 40.00% 60.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 0.00% 40.00% 20.00% 0.00% 0.00%
Measurement 60.00% 20.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 80.00% 20.00% 0.00% 0.00% 0.00% 0.00%

Weir-Shepard 1 (9) 2 2.50 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Weir-Shepard 2 (10) 3 1.33 0.00 0.00 0.00
Number 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Algebra 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Space 66.67% 33.33% 0.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

—Conventional—

(none) | |




Table D8

Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 2

School-Class (N)

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

Guggenheim-Carlson 1 (9) L*
Guggenheim-Carlson 2 (7) L
Guggenheim-Carlson 3 (16)
Guggenheim-Carlson 4 (11) U
Guggenheim-Carlson 5 (14)
Guggenheim-Dillard 1 (7)
Guggenheim-Dillard 2 (13)
Weir-Gallardo 1 (10)
Weir-Gallardo 2 (13)
Weir-Shepard 1 (9)

Weir-Shepard 2 (10)

(none)

Effort

in mathematics

(N)  Mean
9 2.19
7 217
14 2.00
10 2.42
12 2.07
7 2.14
9 1.85
9 1.80
12 2.08
8 1.90
7 1.63

Confidence
in ability to do
mathematics
(N)  Mean

—-MiC-
9 2.09
7 2.04
14 2.29
10 2.22
12 2.25
7 2.11
9 2.00
9 1.88
12 2.08
8 1.93
7 1.95

(N)  Mean
9 2.35
7 2.23
14 2.26
10 2.40
12 2.09
7 2.30
9 1.90
9 2.22
12 2.27
8 2.09
7 2.11

—Conventional—

(N)  Mean
9 1.86
7 1.93
14 1.74
10 1.75
12 1.89
7 1.70
9 1.54
9 1.78
12 1.98
8 1.56
7 1.80

(N) Mean
9 2.20
7 2.10
14 1.87
10 1.94
12 2.17
7 2.04
9 1.81
9 1.94
12 2.10
8 2.01
7 1.96

* L = Longitudinal student, whole class not in study.



Table D9
Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in Distric

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
—-MiC-
Guggenheim-Carlson 1 (9) L*
Count 9 9 9 9 9
Mean 2.19 2.09 2.35 1.86 2.20
Median 2.17 2.00 2.25 1.75 2.14
Minimum 1.83 1.40 1.75 1.38 1.50
Maximum 2.50 3.00 2.88 2.57 3.57
Std. Deviation 0.26 0.49 0.33 0.40 0.62
Guggenheim-Carlson 2 (7) L
Count 7 7 7 7 7
Mean 2.17 2.04 2.23 1.93 2.10
Median 2.17 2.00 2.38 1.88 2.00
Minimum 1.83 1.60 1.38 1.50 1.71
Maximum 2.50 2.40 2.63 2.38 2.71
Std. Deviation 0.24 0.27 0.45 0.31 0.33
Guggenheim-Carlson 3 (16)
Count 14 14 14 14 14
Mean 2.00 2.29 2.26 1.74 1.87
Median 1.83 2.20 2.13 1.63 1.86
Minimum 1.50 1.60 1.38 1.13 1.14
Maximum 2.67 3.20 3.50 2.57 2.57
Std. Deviation 0.40 0.43 0.65 0.52 0.45
Guggenheim-Carlson 4 (11) L
Count 10.00 10.00 10.00 10.00 10.00
Mean 2.42 2.22 2.40 1.75 1.94
Median 2.58 2.30 2.50 1.69 1.93
Minimum 1.00 1.20 1.50 1.00 1.43
Maximum 3.00 3.00 3.13 2.50 2.57
Std. Deviation 0.62 0.60 0.51 0.44 0.38

* L = Longitudinal student, whole class not in study.



Table D9 (continued)

Subscale
School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Guggenheim-Carlson 5 (14)

Count 12 12 12 12 12
Mean 2.07 2.25 2.09 1.89 2.17
Median 2.00 2.30 2.00 1.88 2.14
Minimum 1.33 1.40 1.13 1.25 1.57
Maximum 2.67 3.20 3.25 2.88 2.86
Std. Deviation 0.43 0.50 0.67 0.48 0.40
Guggenheim-Dillard 1 (7)
Count 7 7 7 7 7
Mean 2.14 211 2.30 1.70 2.04
Median 2.17 2.00 2.13 1.63 2.00
Minimum 1.17 1.60 1.63 1.38 157
Maximum 3.00 2.60 3.38 2.00 2.57
Std. Deviation 0.55 0.38 0.62 0.24 0.37
Guggenheim-Dillard 2 (13)
Count 9 9 9 9 9
Mean 1.85 2.00 1.90 1.54 1.81
Median 1.83 2.00 1.88 1.38 1.86
Minimum 1.50 1.40 1.13 1.25 1.14
Maximum 2.33 2.60 2.63 2.00 2.29
Std. Deviation 0.28 0.33 0.48 0.28 0.36
Weir-Gallardo 1 (10)
Count 9 9 9 9 9
Mean 1.80 1.88 2.22 1.78 1.94
Median 1.67 1.80 2.38 1.50 1.71
Minimum 1.00 1.00 1.00 1.25 1.00
Maximum 2.67 3.50 3.50 3.50 3.00

Std. Deviation 0.60 0.88 0.98 0.69 0.69




Table D9 (continued)

Subscale
School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Weir-Gallardo 2 (13)

Count 12 12 12 12 12
Mean 2.08 2.08 2.27 1.98 2.10
Median 2.00 1.90 2.23 1.78 2.07
Minimum 1.67 1.60 1.25 1.25 1.50
Maximum  2.67 3.20 3.88 3.00 2.71
Std. Deviation  0.33 0.47 0.63 0.57 0.37
Weir-Shepard 1(9)
Count 8 8 8 8 8
Mean 1.90 1.93 2.09 1.56 2.01
Median 1.83 2.00 2.25 1.63 2.07
Minimum 1.00 1.00 1.25 1.00 1.29
Maximum  2.67 2.60 2.75 2.00 2.57
Std. Deviation  0.57 0.52 0.58 0.35 0.45
Weir-Shepard 2 (10)
Count 7 7 7 7 7
Mean 1.63 1.95 2.11 1.80 1.96
Median 1.50 2.00 2.25 1.63 2.00
Minimum 1.00 1.00 1.13 1.40 1.43
Maximum  2.50 2.67 3.20 3.00 2.57

Std. Deviation 0.55 0.55 0.85 0.54 0.36




Table D10
Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 2, by Teacher

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean
—MiC—
Guggenheim-Carlson (57) | 52 1.62 52 1.63 52 2.31 52 1.38 52 1.38 50 1.90 51 2.49 52 2.54
Guggenheim-Dillard (20) 16 1.63 16 2.13 16 2.56 16 1.25 16 131 16 1.50 16 2.00 16 2.50
Weir-Gallardo (23) 21 1.43 21 1.43 21 2.29 21 1.19 21 1.57 20 1.55 19 2.37 20 2.30
Weir-Shepard (19) 14 1.29 14 1.21 14 2.64 14 1.21 15 1.13 14 2.00 15 2.20 15 2.73
—Conventional—
(none)
37 38 39 44 45 49 53 55
School-Class (N) (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean
—MiC—
Guggenheim-Carlson (57) 52 2.79 52 1.81 52 2.42 52 3.13 51 2.86 52 1.87 52 1.50 50 2.92
Guggenheim-Dillard (20) 16 3.19 16 1.69 16 1.75 16 3.13 16 2.31 16 2.00 16 1.75 19 2.95
Weir-Gallardo (23) 20 2.55 20 1.85 20 2.60 19 3.21 19 2.53 19 2.16 19 1.42 16 3.25
Weir-Shepard (19) 14 2.71 14 1.86 14 2.43 14 3.50 14 2.50 14 1.50 14 1.36 12 2.90
—Conventional—
e | | | | | |
Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)

6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)
11. Anyone who works hard enough can be good at math. (effort)
16. It's okay if I solve a math problem differently than my classmates do. (problem solving)
20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)
27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)
38.* Answering questions correctly in math means only giving a number. (process vs. answer)
39.* Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)
44.* When my teacher asks a question I will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)
45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)

53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table D11
Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 2

Item Number (see Key)
School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD | (N) Mean StD| (N) Mean StD
—MiC—
Guggenheim-Carlson 1 (9) L* 9 144 053] 9 189 0.78] 9 233 1.00] 9 122 0.44] 9 167 1.00f 9 233 087 9 233087 9 256 101
Guggenheim-Carlson 2 (7) L 7 129 049 7 157 053] 7 257 079 7 1.29 049 7 1.29 049 7 157 053] 7 3.00 0.82] 7 2.00 0.82
Guggenheim-Carlson 3 (16) 14 2.07 1.07| 14 1.50 0.65| 14 2.29 0.99| 14 1.43 0.65| 14 150 0.85] 13 1.69 0.63| 14 2.43 1.22| 14 2.64 0.74
Guggenheim-Carlson 4 (11) L 10 1.40 0.70f 10 1.70 0.82| 10 2.10 0.88 10 1.40 0.97| 10 1.10 0.32] 10 1.90 0.88f 9 2.67 1.001 10 2.60 1.17
Guggenheim-Carlson 5 (14) 12 1.58 0.90f 12 1.58 0.90| 12 2.33 1.07| 12 1.50 0.67| 12 1.33 0.49] 11 2.00 1.00f 12 2.25 0.97] 12 2.67 0.98
Guggenheim-Dillard 1 (7) 7 186 038 7 229 1.11] 7 3.14 090 7 129 049| 7 129 049| 7 1.86 146 7 214 107 7 286 121
Guggenheim-Dillard 2 (13) 9 144 053] 9 200 0.71] 9 211 0.78] 9 122 044 9 133 0.71] 9 122 0.67| 9 1.89 105 9 222 0.67
Weir-Gallardo 1 (10) 9 156 0731 9 178 097 9 178 1.09] 9 1.22 0.44] 9 156 0.88f 8 1.00 0.00f 8 1.88 1.25| 8 2.75 1.28
Weir-Gallardo 2 (13) 12 1.33 0.49| 12 1.17 0.39| 12 2.67 1.15| 12 1.17 0.39] 12 158 0.90] 12 192 1.08] 11 2.73 1.27] 12 2.00 0.74
Weir-Shepard 1 (9) 8 113 0.35| 8 1.00 0.00f 8 263 092 8 113 035/ 8 113 035 7 1.86 1.21| 8 1.88 1.36] 8 2.88 1.13
Weir-Shepard 2 (10) 6 150 0.84] 6 150 055 6 267 0.82] 6 133 052 7 1.14 038 7 214 121 7 257 113|] 7 257 0.98
—Conventional—
(none)
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD | (N) Mean StD| (N) Mean StD
—MiC—
Guggenheim-Carlson 1 (9) L 9 267 050 9 211 1051 9 233 112 9 3.00 0.50] 9 267 1.12 9 167 0.71] 9 1.67 1.00] 7 2.86 0.69
Guggenheim-Carlson 2 (7) L 7 214 069 7 157 0.79] 7 2.00 058 7 271 095 7 2.86 1.07| 7 1.43 053] 7 1.43 0.79| 14 3.07 0.83
Guggenheim-Carlson 3 (16) 14 2.86 1.10| 14 1.86 0.95| 14 2.36 0.93| 14 3.29 0.73| 14 3.07 0.83] 14 2.07 0.73| 14 1.36 0.50] 10 3.10 0.99
Guggenheim-Carlson 4 (11) L 10 3.40 1.07f 10 1.90 0.74| 10 2.70 1.06| 10 3.60 0.52| 10 2.60 1.07f 10 2.00 1.05| 10 1.40 0.52] 12 2.75 0.87
Guggenheim-Carlson 5 (14) 12 2.67 0.98| 12 1.58 0.67| 12 2.58 0.90| 12 292 0.67] 11 3.00 1.10] 12 1.92 0.51] 12 1.67 0.78] 7 2.71 0.95
Guggenheim-Dillard 1 (7) 7 314 090 7 171 0.76] 7 200 058 7 314 0.69| 7 229 111| 7 214 121| 7 1.86 1.21] 9 3.00 1.00
Guggenheim-Dillard 2 (13) 9 322109 9 167 0.71] 9 156 0.73] 9 3.11 1.05( 9 233 1.00f 9 1.89 1.27| 9 1.67 1.00] 10 2.90 1.10
Weir-Gallardo 1 (10) 8 238130 8 150 093] 8 225128/ 8 350 0.76] 8 238 1.41| 8 1.88 0.99] 8 1.25 0.46| 8 3.50 0.76
Weir-Gallardo 2 (13) 12 2.67 0.98| 12 2.08 1.08| 12 2.83 0.94| 11 3.00 0.77| 11 2.64 1.12]1 11 2.36 1.43| 11 155 0.69] 8 3.00 1.31
Weir-Shepard 1 (9) 8 275128 8 163 092 8 225128 8 338 1.06] 8 2.88 1.13] 8 1.50 053] 8 1.50 0.76]f 6 3.00 0.63
Weir-Shepard 2 (10) 6 267 052 6 217 0.75] 6 2.67 0.82] 6 3.67 052 6 2.00 1.10f 6 1.50 055 6 1.17 041] 6 2.80 0.95
—Conventional—

oo | | | | | | |

* L = Longitudinal student, whole class not in study.



Table D11 (continued)

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)

44.* \When my teacher asks a question I will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table D12
Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 2

Success If Failure
School-Class (N) Teacher Ability Effort Luck |[ Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean[ (N) Mean| (N) Mean
-MiC-

Guggenheim-Carlson 1 (9) L* 9 313| 9 2331 9 167 9 356| 9 344 9 25 9 175 9 3.00
Guggenheim-Carlson 2 (7) L 7 371\ v 229 7 143 7 343| 7 38| 7 314 7 229 7 357
Guggenheim-Carlson 3 (16) 14 329| 14 236 14 150 14 293 14 336| 14 286| 14 164| 14 321
Guggenheim-Carlson 4 (11) L | 10 350 10 2.10| 10 160| 10 260 10 350| 10 240| 10 1.40] 10 3.00
Guggenheim-Carlson 5 (14) 12 317] 12 258 12 150| 12 3.42| 12 342| 12 283 12 192| 12 350

Guggenheim-Dillard 1 (7) 7 386 7 214 7 1v1i| 7 343 7 286 7 271 7 257 7 329
Guggenheim-Dillard 2 (13) 9 400 9 256 9 144 9 344 9 378 9 256 9 189 9 3.89
Weir-Gallardo 1 (10) 9 389 9 233] 9 138 9 338 9 375 9 350 9 200 9 350
Weir-Gallardo 2 (13) 12 358 12 233| 12 192| 12 3.25| 12 358 12 308 12 191| 12 3.73
Weir-Shepard 1 (9) 8 375| 8 3.00| 8 113 8 363| 8 338 8 275 8 200| 8 350
Weir-Shepard 2 (10) 7 357 7 217 7 1.17 7 4.00 7 3.67 7 300 7 1.17 7 3.67

* L = Longitudinal student, whole class not in study.



Table D13
Student Preference Ranking of Classes in District 2, Grade 8

Teacher-Class (N) | sQ(N) | social Studies  Science  Math  Reading Writing Art Music PE Band  Other'
—MiC—
Guggenheim-Carlson 1 (9) L? 7 14 29 14 0 0 0 0 29 0 14
Guggenheim-Carlson 2 (7) L 4 75 0 0 0 0 0 0 0 0 25
Guggenheim-Carlson 3 (16) 15 7 0 13 0 0 7 0 20 13 33
Guggenheim-Carlson 4 (11) L 8 13 38 13 0 0 13 0 0 13 13
Guggenheim-Carlson 5 (14) 12 0 25 25 17 0 0 0 8 0 25
Guggenheim-Dillard 1 (7) 6 0 17 0 33 0 17 0 17 0 17
Guggenheim-Dillard 2 (13) 13 15 15 15 0 15 8 8 0 8 15
Weir-Gallardo 1 (10) 10 - - -- - - -- - - - --
Weir-Gallardo 2 (13)° 13 15 15 15 0 8 8 0 8 8 23
Weir-Shepard 1 (9) 9 0 11 11 0 11 33 0 11 0 22
Weir-Shepard 2 (10) 6 17 50 0 0 17 0 0 0 17 0

! Other includes mutiple preferences.
2 preference data were unavailable.

L= Longitudinal students, whole class not in study.
Note: Response rates designate class mean percents.



Table D14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 2

School-Class (N)

Guggenheim-Carlson 1 (9) L*
Guggenheim-Carlson 2 (7) L
Guggenheim-Carlson 3 (16)
Guggenheim-Carlson 4 (11) L
Guggenheim-Carlson 5 (14)
Guggenheim-Dillard 1 (7)
Guggenheim-Dillard 2 (13)
Weir-Gallardo 1 (10)
Weir-Gallardo 2 (13)
Weir-Shepard 1 (9)
Weir-Shepard 2 (10)

(none)

Mathematical Ideas and
Problem Strategies

Homework Problems

Ways Mathematics is Used
Outside of School

(N)

Some-

Never . Often
times
0 86 14
0 75 25
7 47 13
0 43 43
8 42 50
33 50 17
13 31 46
15 54 15
11 67 0
17 83 0

Very
Often

0
0
33
14
0
0
8
15
22
0

(N)

Never

— MiC—

6
4
15
7
12
6
12
0
13
9
6

w N~
oo wmofRooo

—Conventional —

Some-

. Often
times
33 50
25 50
53 47
43 43
33 33
50 50
42 25
31 38
11 11
67 33

Very

Often

17
25
0
0
17
0
25
31
44
0

(N)

Some- Very

Never times Often Often
43 14 43 0
50 50 0 0

27 27 20 27
14 29 14 43
10 30 50 10

25 50 0 17
23 31 38 8
46 31 15 8

56 11 11 22
50 17 17 17

* L = Longitudinal student, whole class not in study.
Note: Response rates designate class mean percents.



APPENDIX E

GRADE 7, DISTRICT 3



Table E1

Fixed Characteristics for Seventh-Grade Classes in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)***

Language - o
o | e - PR
(self-identified)
Femal Mal| English Non- Afrlc_an Hispanic White Natl_ve Mu!tl— Haitian Other Non-
e e |Preference Response| American American acial Response
—MiC—
10 7 100 0 0 0 94 0 0 6 0 0 0
10 9 95 0 0 11 74 0 0 16 0 0 0
12 9 100 0 0 5 95 0 0 0 0 0 0
11 8 100 0 5 0 79 5 0 11 0 0 0
7 6 100 0 0 0 69 0 0 31 0 0 0
6 9 100 0 0 0 93 0 0 7 0 0 0
1 1 50 0 0 0 50 0 0 50 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** Special education classroom.

(For detailed information, see Tables E1-E3 in Appendix E.)



Table E2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 3

Language - o
| Preterence - Gt cenii
School-Class (N) (self-identified)
Female Male| EN9lish — Non- | African Hispanic White Native — ncian MUlti- - itian Other _ NO™
Preference Response|American American racial Response
Longitudinal Years 1, 2, & 3
—MiC—
Calhoun North-Perry 1 (16) 9 7 100 0 0 0 94 0 0 6 0 0 0
Calhoun North-Perry 2 (17) 9 8 94 0 0 12 71 0 0 18 0 0 0
Calhoun North-Perry 3 (14) 8 6 100 0 0 7 93 0 0 0 0 0 0
Calhoun North-Perry 4 (15) 8 7 100 0 0 0 80 7 0 13 0 0 0
Calhoun North-Perry 5 (11) 6 5 100 0 0 0 64 0 0 36 0 0 0
Calhoun North-Perry 6 (12) 4 8 100 0 0 0 92 0 0 8 0 0 0
Calhoun North-Schroeder 1 (1) *** 1 0 100 0 0 0 0 0 0 100 0 0 0
Longitudinal Years 2 & 3
—MiC—
Calhoun North-Perry 1 (1) 1 0 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Perry 2 (2) 1 1 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Perry 3 (7) 4 3 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Perry 4 (4) 3 1 100 0 25 0 50 0 0 25 0 0 0
Calhoun North-Perry 5 (2) 1 1 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Perry 6 (3) 2 1 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Schroeder 1 (1)*** 0 1 0 0 0 0 100 0 0 0 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** Special education classroom.



Table E3

Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)*

SAT-9
(N) Mean StDev Min Median Max
—MiC—

16 62.19 28.24 20 62.0 98
19 60.32 23.39 21 52.0 99
21 58.00 25.14 11 64.0 97
17 52.41 26.89 16 42.0 99
13 58.15 25.75 18 60.0 99
15 68.60 18.98 34 70.0 94

2 21.00 1.41 20 21.0 22

*Special education class



Table E4

Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal

Students in Seventh-Grade Classes in District 3
School-Class (N) SATY -
(N) Mean StDev Min Median Max
Longitudinal Years 1, 2, & 3
—MiC—
Calhoun North-Perry 1 (16) 15 62.67 29.17 20 64.0 98
Calhoun North-Perry 2 (17) 17 62.53 23.79 21 68.0 99
Calhoun North-Perry 3 (14) 14 57.21 24.94 11 63.0 97
Calhoun North-Perry 4 (15) 13 56.00 29.05 16 46.0 99
Calhoun North-Perry 5 (11) 11 64.73 21.98 25 63.0 99
Calhoun North-Perry 6 (12) 12 74.00 16.59 46 81.5 94
Calhoun North-Schroeder 1 (1)* 1 22.00 - 22 22.0 22
Longitudinal Years 2 & 3
—MiC—

Calhoun North-Perry 1 (1) 1 55.00 - 55 55.0 55
Calhoun North-Perry 2 (2) 2 41.50 0.71 41 41.5 42
Calhoun North-Perry 3 (7) 7 59.57 27.48 26 70.0 89
Calhoun North-Perry 4 (4) 4 40.75 15.59 29 35.5 63
Calhoun North-Perry 5 (2) 2 22.00 5.66 18 22.0 26
Calhoun North-Perry 6 (3) 3 47.00 11.53 34 51.0 56
Calhoun North-Schroeder 1 (1)* 1 20.00 - 20 20.0 20

*Special education class



Table E5

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)*

Level of Student Performance

(N)

16
17
14
15
11
12
1

Unistructural

Average

2.94
2.76
3.07
3.00
2.73
3.17
0.00

—MiC—

Multistructural

Average

1.56
1.59
1.50
0.73
1.36
1.67
0.00

Relational
Average

0.31
0.41
0.36
0.13
0.18
0.25
0.00

Extended Abstract
Average

0.00
0.12
0.00
0.00
0.00
0.00
0.00

*Special education class



Table E6
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 3

Level of Student Performance
School-Class (N) (N) Prestructural  Unistructural  Multistructural Relational Extended Abstract  No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Calhoun North-Perry 1 (17) 16 2.94 1.56 0.31 0.00
Number 31.25% 37.50% 25.00% 6.25% 0.00% 0.00%
Algebra 12.50% 81.25% 6.25% 0.00% 0.00% 0.00%
Space 6.25% 12.50% 50.00% 12.50% 0.00% 18.75%
Measurement 12.50% 6.25% 37.50% 6.25% 0.00% 37.50%
Chance&Data 37.50% 0.00% 6.25% 6.25% 0.00% 50.00%

Calhoun North-Perry 2 (19) 17 2.76 1.59 0.41 0.12
Number 17.65% 29.41% 11.76% 23.53% 5.88% 11.76%
Algebra 23.53% 52.94% 0.00% 0.00% 0.00% 23.53%
Space 11.76% 0.00% 64.71% 5.88% 0.00% 17.65%
Measurement 11.76% 23.53% 35.29% 5.88% 0.00% 23.53%
Chance&Data 41.18% 11.76% 5.88% 0.00% 0.00% 41.18%

Calhoun North-Perry 3 (21) 14 3.07 1.50 0.36 0.00
Number 14.29% 57.14% 14.29% 7.14% 0.00% 7.14%
Algebra 28.57% 64.29% 0.00% 0.00% 0.00% 7.14%
Space 21.43% 7.14% 50.00% 21.43% 0.00% 0.00%
Measurement 21.43% 14.29% 50.00% 7.14% 0.00% 7.14%
Chance&Data 57.14% 14.29% 0.00% 0.00% 0.00% 28.57%

Calhoun North-Perry 4 (19) 15 3.00 0.73 0.13 0.00
Number 6.67% 86.67% 0.00% 6.67% 0.00% 0.00%
Algebra 20.00% 73.33% 0.00% 0.00% 0.00% 6.67%
Space 20.00% 20.00% 46.67% 0.00% 0.00% 13.33%
Measurement 20.00% 33.33% 20.00% 0.00% 0.00% 26.67%
Chance&Data 40.00% 20.00% 0.00% 0.00% 0.00% 40.00%

Calhoun North-Perry 5 (13) 11 2.73 1.36 0.18 0.00
Number 27.27% 63.64% 9.09% 0.00% 0.00% 0.00%
Algebra 27.27% 63.64% 0.00% 0.00% 0.00% 9.09%
Space 18.18% 9.09% 54.55% 9.09% 0.00% 9.09%
Measurement 45.45% 0.00% 45.45% 0.00% 0.00% 9.09%
Chance&Data 54.55% 0.00% 9.09% 9.09% 0.00% 27.27%




Table E6 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural istructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Calhoun North-Perry 6 (15) 12 3.17 1.67 0.25 0.00
Number 25.00% 58.33% 16.67% 0.00% 0.00% 0.00%
Algebra 16.67% 83.33% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 8.33% 50.00% 0.00% 0.00% 8.33%
Measurement 16.67% 8.33% 66.67% 8.33% 0.00% 0.00%
Chance&Data 41.67% 8.33% 0.00% 16.67% 0.00% 33.33%
Calhoun North-Schroeder 1 (2)* 1 0.00 0.00 0.00 0.00
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -

*Special education class



Table E7

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Seventh-Grade Classes in District 3

Level of Student Performance

School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract  No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 1,2, & 3
—MiC—
Calhoun North-Perry 1 (16) 16 2.94 1.56 0.31 0.00
Number 31.25% 37.50% 25.00% 6.25% 0.00% 0.00%
Algebra 12.50% 81.25% 6.25% 0.00% 0.00% 0.00%
Space 6.25% 12.50% 50.00% 12.50% 0.00% 18.75%
Measurement 12.50% 6.25% 37.50% 6.25% 0.00% 37.50%
Chance&Data 37.50% 0.00% 6.25% 6.25% 0.00% 50.00%
Calhoun North-Perry 2 (17) 17 2.76 1.59 0.41 0.12
Number 17.65% 29.41% 11.76% 23.53% 5.88% 11.76%
Algebra 23.53% 52.94% 0.00% 0.00% 0.00% 23.53%
Space 11.76% 0.00% 64.71% 5.88% 0.00% 17.65%
Measurement 11.76% 23.53% 35.29% 5.88% 0.00% 23.53%
Chance&Data 41.18% 11.76% 5.88% 0.00% 0.00% 41.18%
Calhoun North-Perry 3 (14) 14 3.07 1.50 0.36 0.00
Number 14.29% 57.14% 14.29% 7.14% 0.00% 7.14%
Algebra 28.57% 64.29% 0.00% 0.00% 0.00% 7.14%
Space 21.43% 7.14% 50.00% 21.43% 0.00% 0.00%
Measurement 21.43% 14.29% 50.00% 7.14% 0.00% 7.14%
Chance&Data 57.14% 14.29% 0.00% 0.00% 0.00% 28.57%
Calhoun North-Perry 4 (15) 15 3.00 0.73 0.13 0.00
Number 6.67% 86.67% 0.00% 6.67% 0.00% 0.00%
Algebra 20.00% 73.33% 0.00% 0.00% 0.00% 6.67%
Space 20.00% 20.00% 46.67% 0.00% 0.00% 13.33%
Measurement 20.00% 33.33% 20.00% 0.00% 0.00% 26.67%
Chance&Data 40.00% 20.00% 0.00% 0.00% 0.00% 40.00%
Calhoun North-Perry 5 (11) 11 2.73 1.36 0.18 0.00
Number 27.27% 63.64% 9.09% 0.00% 0.00% 0.00%
Algebra 27.27% 63.64% 0.00% 0.00% 0.00% 9.09%
Space 18.18% 9.09% 54.55% 9.09% 0.00% 9.09%
Measurement 45.45% 0.00% 45.45% 0.00% 0.00% 9.09%
Chance&Data 54.55% 0.00% 9.09% 9.09% 0.00% 27.27%
Calhoun North-Perry 6 (12) 12 3.17 1.67 0.25 0.00
Number 25.00% 58.33% 16.67% 0.00% 0.00% 0.00%
Algebra 16.67% 83.33% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 8.33% 50.00% 0.00% 0.00% 8.33%
Measurement 16.67% 8.33% 66.67% 8.33% 0.00% 0.00%
Chance&Data 41.67% 8.33% 0.00% 16.67% 0.00% 33.33%




Table E7 (continued)

School-Class (N)

Level of Student Performance

(N)

Prestructural istructural

Multistructural

Relational

Extended Abstract

No Response

(%)

(%)

Ave.

(%)

Ave.

(%)

Ave.

(%)

Ave.

(%)

Calhoun North-Schroeder 1 (1)*
Number
Algebra
Space
Measurement
Chance&Data

LONGITUDINAL IN YEARS 2 & 3

Calhoun North-Perry 1 (1)
Number
Algebra
Space
Measurement
Chance&Data

—MiC—

Calhoun North-Perry 2 (2)
Number
Algebra
Space
Measurement
Chance&Data

Calhoun North-Perry 3 (7)
Number
Algebra
Space
Measurement
Chance&Data

Calhoun North-Perry 4 (4)
Number
Algebra
Space
Measurement
Chance&Data

*Special education class



Table E7 (continued)

School-Class (N)

Level of Student Performance

(N)

Prestructural istructural

Multistructural

Relational

Extended Abstract

No Response

(%)

(%)

Ave.

(%) Ave, (%) Ave,

(%)

Ave.

(%)

Calhoun North-Perry 5 (2)
Number
Algebra
Space
Measurement
Chance&Data

Calhoun North-Perry 6 (3)
Number
Algebra
Space
Measurement
Chance&Data

Calhoun North-Schroeder 1 (1)*
Number
Algebra
Space
Measurement
Chance&Data

*Special education class



Table E8

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)*

Effort
in mathematics

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

(N)  Mean
17 2.01
17 1.94
19 1.85
18 1.94
12 2.04
14 1.95
2 1.75

Confidence
in ability to do
mathematics
(N)  Mean

—-MiC-
17 1.84
17 1.82
19 1.84
18 2.03
12 1.87
14 1.74
2 2.00

(N)  Mean
17 2.08
17 1.95
19 2.12
18 2.37
12 2.26
14 2.07
2 1.94

(N)  Mean
17 1.59
17 1.60
19 1.69
18 1.81
12 1.69
14 1.67
2 2.13

(N) Mean
17 1.82
17 1.83
19 1.85
18 2.07
12 2.00
14 2.07
2 1.86

* Special education class



Table E9
Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 3

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
-MiC-
Calhoun North-Perry 1 (17)
Count 17 17 17 17 17
Mean 2.01 1.84 2.08 1.59 1.82
Median 2.00 1.60 2.25 1.50 1.86
Minimum 1.00 1.20 1.00 1.13 1.14
Maximum 2.67 2.80 3.25 2.25 243
Std. Deviation  0.53 0.56 0.67 0.36 0.35
Calhoun North-Perry 2 (19)
Count 17 17 17 17 17
Mean 1.94 1.82 1.95 1.60 1.83
Median 2.00 2.00 1.88 1.50 1.86
Minimum 1.00 1.00 1.00 1.13 1.00
Maximum 2.83 2.60 4.00 2.25 2.57
Std. Deviation  0.50 0.52 0.75 0.40 0.44
Calhoun North-Perry 3 (21)
Count 19 19 19 19 19
Mean 1.85 1.84 2.12 1.69 1.85
Median 1.83 1.60 1.88 1.50 171
Minimum 1.00 1.00 1.00 1.00 1.29
Maximum 2.67 3.80 3.88 2.75 3.14
Std. Deviation 0.53 0.71 0.85 0.52 0.58
Calhoun North-Perry 4 (19)
Count 18 18 18 18 18
Mean 1.94 2.03 2.37 181 2.07
Median 1.83 2.10 2.25 1.75 2.14
Minimum 1.00 1.00 1.25 1.00 1.29
Maximum 2.83 2.80 3.75 2.88 3.29

Std. Deviation  0.54 0.55 0.77 0.50 0.51




Table E9 (continued)

School-Class (N)

Subscale
(1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Calhoun North-Perry 5 (13)

Count 12 12 12 12 12
Mean 2.04 1.87 2.26 1.69 2.00
Median 2.00 1.90 2.44 1.75 1.86
Minimum 1.17 1.00 1.13 1.13 1.57
Maximum  3.17 3.00 3.63 2.75 2.86
Std. Deviation  0.56 0.70 0.91 0.45 0.41
Calhoun North-Perry 6 (15)
Count 14 14 14 14 14
Mean 1.95 1.74 2.07 1.67 2.07
Median 1.92 1.60 1.81 1.50 1.93
Minimum 1.00 1.20 1.13 1.13 1.33
Maximum  2.83 3.20 3.75 3.00 3.29
Std. Deviation  0.56 0.59 0.88 0.47 0.62
Calhoun North-Schroeder 1 (2)*

Count 2 2 2 2 2
Mean 1.75 2.00 1.94 2.13 1.86
Median 1.75 2.00 1.94 2.13 1.86
Minimum 1.50 1.80 1.50 1.50 1.57
Maximum 2.00 2.20 2.38 2.75 2.14
Std. Deviation 0.35 0.28 0.62 0.88 0.40

* Special education class



Table E10

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 3, by Teacher

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28

(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—

Calhoun North-Perry (104) 95 1.43 97 1.65 97 2.31 97 1.31 97 1.25 95 1.80 95 2.13 97 2.44
Calhoun North-Schroeder (2)* 2 1.50 2 2.00 2 1.50 2 1.50 2 1.00 2 1.50 2 1.00 2 2.00

School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean | (N) Mean

—MiC—

Calhoun North-Perry (104) 96 2.76 97 1.74 97 2.06 95 3.04 96 3.03 94 1.68 96 1.51 94 2.82
Calhoun North-Schroeder (2)* 2 3.50 2 1.50 2 2.50 2 3.50 2 4.00 2 1.00 2 2.00 2 3.50

* Special education class

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)
4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)
11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if I solve a math problem differently than my classmates do. (problem solving)
20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)
38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic | study is not related to ones I have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)
45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)

53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table E11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 3

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD [(N) Mean StD |[(N) Mean StD
—MiC—
Calhoun North-Perry 1 (17) 17 1.35 0.61] 17 1.65 0.70] 17 2.53 0.87| 17 1.29 0.59] 17 1.24 0.44] 17 1.59 0.62| 16 2.25 1.18| 17 2.53 0.80
Calhoun North-Perry 2 (19) 16 1.38 0.72| 17 1.82 0.88] 17 2.29 0.92| 17 1.12 0.33] 17 1.06 0.24] 16 2.06 1.12| 17 1.94 1.14| 17 2.29 0.92
Calhoun North-Perry 3 (21) 19 1.26 0.45] 19 1.47 0.70] 19 2.32 0.95| 19 1.21 0.42] 19 1.32 0.48] 18 1.94 1.00| 18 2.17 1.25| 19 2.53 1.22
Calhoun North-Perry 4 (19) 17 1.59 0.62| 18 1.72 0.57] 18 2.56 1.15| 18 1.33 0.59] 18 1.44 0.51] 18 1.89 0.76] 18 2.00 0.84| 18 2.78 1.11
Calhoun North-Perry 5 (13) 12 1.67 0.78] 12 1.67 0.78] 12 1.92 1.00| 12 1.58 0.79] 12 1.25 0.45] 12 1.83 0.83| 12 2.50 1.38| 12 2.00 1.13
Calhoun North-Perry 6 (15) 14 1.43 0.85] 14 1.57 0.65] 14 2.07 0.83| 14 1.43 0.65] 14 1.14 0.36] 14 1.43 0.65| 14 2.00 1.18| 14 2.36 0.93
Calhoun North-Schroeder 1 (2)* | 2 1.50 0.71] 2 2.00 0.00f 2 1.50 0.71] 2 1.50 0.71] 2 1.00 0.00] 2 1.50 0.71] 2 1.00 0.00] 2 2.00 1.41
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD [(N) Mean StD |[(N) Mean StD
—MiC—

Calhoun North-Perry 1 (17) 16 2.75 0.77] 17 1.71 0.69] 17 2.00 0.94| 16 3.19 0.54] 17 3.53 0.62] 17 1.41 0.71| 17 1.53 0.87| 17 2.59 0.87
Calhoun North-Perry 2 (19) 17 2.94 0.75] 17 1.53 0.62] 17 2.18 1.01| 17 2.82 0.73] 17 2.71 0.85] 17 1.82 0.95| 17 1.41 0.87| 16 2.88 0.96
Calhoun North-Perry 3 (21) 19 2.63 1.12| 19 1.74 1.05] 19 1.79 0.92| 19 3.11 0.88] 19 2.95 0.91] 17 1.71 0.99| 19 1.47 0.90| 19 2.63 1.07
Calhoun North-Perry 4 (19) 18 3.06 1.16] 18 1.78 0.65] 18 2.33 0.97| 17 3.00 0.71] 17 2.82 0.81] 17 1.88 0.93| 17 1.76 0.90| 16 3.19 0.66
Calhoun North-Perry 5 (13) 12 2.67 1.15| 12 2.17 1.11] 12 2.17 1.03| 12 3.25 0.75] 12 3.42 0.90] 12 1.92 1.00| 12 1.42 0.67| 12 2.75 0.97
Calhoun North-Perry 6 (15) 14 2.43 0.94] 14 1.64 0.93] 14 1.93 1.00| 14 2.93 0.92] 14 2.86 1.03] 14 1.36 0.50| 14 1.43 0.51| 14 2.93 1.07
Calhoun North-Schroeder 1 (2)* | 2 3.50 0.71] 2 1.50 0.71] 2 2.50 0.71] 2 3.50 0.71] 2 4.00 0.00] 2 1.00 0.00f 2 2.00 1.41] 2 3.50 0.71

* Special education class



Table E11 (continued)

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table E12

Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)*

Success Failure
Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean] (N) Mean| (N) Mean| (N) Mean|[ (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC-

17 388 17 265| 17 135 17 3.18| 17 3.75| 17 288| 17 194| 17 3,53
17 376 17 294 17 141\ 17 3.00| 17 3.71)| 17 3.24| 17 229| 17 3.65
19 3.79| 19 233 19 121 19 342| 19 395| 19 284| 19 200 19 3.39
18 367| 18 2.44) 18 1.28| 18 3.11}|f 18 356)| 18 2.78| 18 1.76| 18 3.12
12 367 12 225| 12 150 12 3.25| 12 3.75] 12 283| 12 233 12 3.42
14 386| 14 257 14 1.71| 14 343|| 14 3.64)| 14 3.29| 14 214 14 371
2 4.00 2 2.00 2 1.00 2 4.00 2 4.00 2 3.00 2 3.50 2 4.00

* Special education class



Table E13

Student Preference Ranking of Classes in District 3, Grade 7

Teacher-Class (N) | SQ(N) | social Studies  Science _Math _ Reading _ Writing __ Art Music PE Band  Other'
—MiC—
Calhoun North-Perry 1 (17) 15 7 13 20 0 0 40 0 20 0 0
Calhoun North-Perry 2 (19) 18 17 11 11 6 0 33 6 17 0 0
Calhoun North-Perry 3 (21) 21 5 0 10 0 19 48 0 14 0 5
Calhoun North-Perry 4 (19) 19 0 21 11 11 0 42 0 16 0 0
Calhoun North-Perry 5 (13) 12 8 8 0 8 0 25 0 33 0 17
Calhoun North-Perry 6 (15) 15 13 20 27 0 0 7 0 20 7 7
Calhoun North-Schroeder 1 (2)2 2 0 100 0 0 0 0 0 0 0

! Other includes mutiple preferences.
2 Special education class

Note: Response rates designate class mean percents.



Table E14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 3

School-Class (N)

Calhoun North-Perry 1 (17)
Calhoun North-Perry 2 (19)
Calhoun North-Perry 3 (21)
Calhoun North-Perry 4 (19)
Calhoun North-Perry 5 (13)
Calhoun North-Perry 6 (15)
Calhoun North-Schroeder 1 (2)*

Mathematical lIdeas and Hormework Problems Ways Mathematics is Used
Problem Strategies Outside of School
Some- Very Some- Very Some- Very
(N) Never times Often Often (N) Never times Often Often (N) Never times Often Often
— MiC—

15 27 53 13 7 15 7 27 47 20 15 40 53 8 0
18 17 78 6 0 18 6 56 22 17 18 44 50 0 6
21 14 52 33 0 21 0 29 43 29 21 29 48 19 5
19 26 47 21 5 19 5 26 63 5 19 32 47 11 11
12 33 67 0 0 12 8 42 25 25 12 42 50 8 0
15 27 60 7 7 15 20 60 13 7 15 47 40 0 13
2 0 50 50 0 2 0 50 50 0 2 0 100 0 0

* Special education class

Note: Response rates designate class mean percents.



APPENDIX E

GRADE 8, DISTRICT 3



Table E1

Fixed Characteristics for Eighth-Grade Classes in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)

Calhoun North-Schroeder 2 (7)***

Sex

(N)

Language
Preference (%) *
(self-identified)

Ethnicity (%) **

(self-identified)

Female Male

[y
o

H» ©

English Non-

Preference Response

94
92
100

0
8
0
100 0

Hispanic White

Native — \cian MUlti-itian Other VO™
American racial Response
0 0 6 0 0 0
0 0 0 0 0 8
0 0 0 0 0 0
0 14 14 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** Special education classroom.



Table E2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 3

School-Class (N)

Sex

(N)

Language
Preference (%) *
(self-identified)

Ethnicity (%) **
(self-identified)

Female Male| Endlish ~ Non- § African Hispanic White Native — cian -\ aitian Other _ O
Preference Response| American American racial Response
Longitudinal Years 1, 2, & 3

—MiC—
Calhoun North-Wells 1 (14) 4 10 100 0 0 7 93 0 0 0 0 0 0
Calhoun North-Wells 2 (11) 4 7 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Wells 3 (17) 9 8 100 0 0 0 100 0 0 0 0 0 0
Calhoun North-Schroeder 2 (7)**% 3 4 100 0 0 0 71 0 14 14 0 0 0

Longitudinal Years 2 & 3

—MiC—
Calhoun North-Wells 1 (2) 2 0 50 50 0 0 50 0 0 50 0 0 0
Calhoun North-Wells 2 (2) 1 1 100 0 0 0 50 0 0 0 0 0 50
Calhoun North-Wells 3 (3) 2 1 100 0 0 0 100 0 0 0 0 0 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.

*** Special education classroom.



Table E3

Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)
Calhoun North-Schroeder 2 (7)*

SAT-9
(N) Mean StDev Min  Median Max
—MiC—
13 3585 18.72 11 36.0 77
13 4031 17.42 12 40.0 70
19 4174 1585 6 42.0 68
5 18.14 15.86 7 11.0 52

*Special education class



Table E4
Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 3

SAT-9
School-Class (N) (N) Mean StDev Min Median Max
Longitudinal Years 1, 2, & 3

—MiC—
Calhoun North-Wells 1 (14) 11 37.55 18.75 16 36.0 77
Calhoun North-Wells 2 (11) 11 41.45 16.06 21 40.0 70
Calhoun North-Wells 3 (17) 16 39.06 14.58 6 41.0 44
Calhoun North-Schroeder 2 (7)* 5 18.14 15.86 7 11.0 52

Longitudinal Years2 & 3

—MiC—
Calhoun North-Wells 1 (2) 2 26.50 21.92 11 26.5 42
Calhoun North-Wells 2 (2) 2 34.00 31.11 12 34.0 56
Calhoun North-Wells 3 (3) 3 56.00 17.44 36 64.0 68

*Special education class



Table E5

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)
Calhoun North-Schroeder 2 (7)*

Level of Student Performance

(N)

15
11
18
7

Unistructural
Average

3.33
2.18
2.72
2.00

—MiC—

Multistructural
Average

1.53
0.91
1.39
0.57

Relational
Average

0.20
0.09
0.22
0.00

Extended
Abstract Average

0.07
0.00
0.00
0.00

*Special education class



Table E6
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 3

Level of Student Performance
School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract ~ No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Calhoun North-Wells 1 (16) 15 3.33 1.53 0.20 0.07
Number 26.67% 53.33% 6.67% 6.67% 0.00% 6.67%
Algebra 46.67% 53.33% 0.00% 0.00% 0.00% 0.00%
Space 13.33% 13.33% 60.00% 6.67% 6.67% 0.00%
Measurement 13.33% 20.00% 66.67% 0.00% 0.00% 0.00%
Chance&Data 46.67% 40.00% 0.00% 0.00% 0.00% 13.33%

Calhoun North-Wells 2 (13) 11 2.18 0.91 0.09 0.00
Number 36.36% 36.36% 0.00% 9.09% 0.00% 18.18%
Algebra 18.18% 54.55% 0.00% 0.00% 0.00% 27.27%
Space 9.09% 9.09% 54.55% 0.00% 0.00% 27.27%
Measurement 45.45% 9.09% 27.27% 0.00% 0.00% 18.18%
Chance&Data 54.55% 18.18% 0.00% 0.00% 0.00% 27.27%

Calhoun North-Wells 3 (20) 18 2.72 1.39 0.22 0.00
Number 22.22% 50.00% 0.00% 11.11% 0.00% 16.67%
Algebra 11.11% 66.67% 0.00% 0.00% 0.00% 22.22%
Space 5.56% 0.00% 66.67% 5.56% 0.00% 22.22%
Measurement 11.11% 16.67% 50.00% 0.00% 0.00% 22.22%
Chance&Data 61.11% 16.67% 0.00% 5.56% 0.00% 16.67%

Calhoun North-Schroeder 2 (7)*| 7 2.00 0.57 0.00 0.00
Number 28.57% 57.14% 0.00% 0.00% 0.00% 14.29%
Algebra 57.14% 14.29% 0.00% 0.00% 0.00% 28.57%
Space 28.57% 28.57% 14.29% 0.00% 0.00% 28.57%
Measurement 28.57% 14.29% 42.86% 0.00% 0.00% 14.29%
Chance&Data 42.86% 28.57% 0.00% 0.00% 0.00% 28.57%

*Special education class



Table E7

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Eighth-Grade Classes in District 3

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 1,2, & 3
—MiC—

Calhoun North-Wells 1 (14) 14 3.36 1.57 0.14 0.07
Number 28.57% 50.00% 7.14% 7.14% 0.00% 7.14%
Algebra 42.86% 57.14% 0.00% 0.00% 0.00% 0.00%
Space 14.29% 14.29% 64.29% 0.00% 7.14% 0.00%
Measurement 7.14% 21.43% 71.43% 0.00% 0.00% 0.00%
Chance&Data 50.00% 35.71% 0.00% 0.00% 0.00% 14.29%

Calhoun North-Wells 2 (11) 11 2.18 0.91 0.09 0.00
Number 36.36% 36.36% 0.00% 9.09% 0.00% 18.18%
Algebra 18.18% 54.55% 0.00% 0.00% 0.00% 27.27%
Space 9.09% 9.09% 54.55% 0.00% 0.00% 27.27%
Measurement 45.45% 9.09% 27.27% 0.00% 0.00% 18.18%
Chance&Data 54.55% 18.18% 0.00% 0.00% 0.00% 27.27%

Calhoun North-Wells 3 (17) 17 2.71 1.41 0.24 0.00
Number 23.53% 47.06% 0.00% 11.76% 0.00% 17.65%
Algebra 11.76% 64.71% 0.00% 0.00% 0.00% 23.53%
Space 5.88% 0.00% 64.71% 5.88% 0.00% 23.53%
Measurement 5.88% 17.65% 52.94% 0.00% 0.00% 23.53%
Chance&Data 58.82% 17.65% 0.00% 5.88% 0.00% 17.65%

Calhoun North-Schroeder 2 (7)* 7 2.00 0.57 0.00 0.00
Number 28.57% 57.14% 0.00% 0.00% 0.00% 14.29%
Algebra 57.14% 14.29% 0.00% 0.00% 0.00% 28.57%
Space 28.57% 28.57% 14.29% 0.00% 0.00% 28.57%
Measurement 28.57% 14.29% 42.86% 0.00% 0.00% 14.29%
Chance&Data 42.86% 28.57% 0.00% 0.00% 0.00% 28.57%

*Special education class



Table E7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 2 & 3
—MiC—
Calhoun North-Wells 1 (2) 1 3.00 1.00 1.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Calhoun North-Wells 2 (4) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
Calhoun North-Wells 3 (3) 1 3.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table E8

Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)
Calhoun North-Schroeder 2 (7)*

Confidence

Effort . . Interest Usefulness Ab'“ty. to
. . in abilityto do | . . . communicate
in mathematics . in mathematics | of mathematics .
mathematics about mathematics
(N) Mean| (N) Mean| (N) Mean| (N) Mean (N) Mean
-MiC-

13 2,51 13 2.38 13 2.89 13 2.22 13 2.32
10 2.40 10 2.34 10 2.87 10 2.01 10 2.32
17 2.37 17 2.39 17 2.80 17 2.10 17 2.28
7 1.88 7 1.97 7 2.03 7 1.79 7 1.55

* Special education class



Table E9
Eighth-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 3

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort  Confidence Interest Usefulness Communication
-MiC-

Calhoun North-Wells 1(16)
Count 13.00 13.00 13.00 13.00 13.00
Mean 2.51 2.38 2.89 2.22 2.32
Median  2.50 2.40 2.88 2.25 243
Minimum  1.67 2.00 2.13 1.50 1.57
Maximum  3.17 2.80 4.00 3.38 2.86
Std. Deviation  0.44 0.26 0.59 0.55 0.45

Calhoun North-Wells 2 (13)
Count 10.00 10.00 10.00 10.00 10.00
Mean 2.40 2.34 2.87 2.01 2.32
Median  2.33 2.40 2.88 1.81 2.23
Minimum  1.50 1.60 1.88 1.63 1.71
Maximum  3.17 3.40 3.63 2.75 3.14
Std. Deviation  0.52 0.57 0.59 0.42 0.43

Calhoun North-Wells 3 (20)
Count 17.00 17.00 17.00 17.00 17.00
Mean 2.37 2.39 2.80 2.10 2.28
Median  2.33 2.40 3.00 1.88 2.00
Minimum  1.67 1.60 1.13 1.13 1.57
Maximum  3.17 3.80 4.00 3.38 3.57
Std. Deviation  0.44 0.55 0.76 0.62 0.64

Calhoun North-Schroeder 2 (7)*

Count  7.00 7.00 7.00 7.00 7.00
Mean 1.88 1.97 2.03 1.79 1.55
Median  1.83 2.00 2.25 2.00 1.57
Minimum  1.50 1.00 1.25 1.13 1.00
Maximum  2.50 3.20 2.50 2.25 257
Std. Deviation  0.39 0.67 0.54 0.48 0.54

* Special education class



Table E10

Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 3, by Teacher

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28

(N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean
—MiC—

Calhoun North-Wells (49) 39 1.95 40 2.13 40 2.43 40 1.58 40 1.45 40 1.80 40 2.28 40 3.05
Calhoun North-Schroeder (7)* 7 1.14 7 1.71 7 2.86 7 1.00 7 1.29 7 1.71 7 2.57 7 2.14

37 38 39 44 45 49 53 55
School-Class (N) (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean

—MiC—

Calhoun North-Wells (49) 40 2.85 40 1.93 40 2.13 40 2.93 40 2.35 40 1.95 40 1.85 40 2.83
Calhoun North-Schroeder (7)* 7 3.43 7 2.43 6 2.50 7 3.00 7 243 7 243 6 2.17 7 3.29

* Special education class

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)

6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)
11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.*
27.*
28.*
37.*

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.*

45.*
49.*

53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.

Mathematics is not related to any of my other school subjects. (connection to other school subjects)

Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)
44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)
If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)
It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)



Table E11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 3

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD
—MiC—
Calhoun North-Wells 1 (16) 12 192 0.67| 13 2.00 0.82| 13 2.54 0.97| 13 1.46 0.66|13 1.54 0.66/13 2.15 0.99|13 2.08 1.04| 13 3.08 0.86
Calhoun North-Wells 2 (13) 10 1.90 0.74] 10 2.10 0.74| 10 2.50 1.18]10 1.70 0.67|10 1.40 0.52|10 1.60 0.70{10 2.40 1.17{10 3.20 1.03
Calhoun North-Wells 3 (20) 17 2.00 0.87| 17 2.24 0.97|17 2.29 0.92|17 159 0.80|17 1.41 0.87|17 1.65 0.93|17 2.35 1.17{17 2.94 1.09
Calhoun North-Schroeder 2 (7) | 7 1.14 0.38] 7 1.71 1.11| 7 2.86 0.69| 7 1.00 0.00f 7 1.29 0.49| 7 1.71 1.25| 7 257 1.27| 7 2.14 1.07
37 38 39 44 45 49 53 55
School-Class (N) (N) Mean StD [(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD [(N) Mean StD |(N) Mean StD
—MiC—
Calhoun North-Wells 1 (16) 13 2.85 1.14|13 1.85 0.69|13 2.00 0.71]13 2.69 0.75| 13 2.46 0.88]|13 1.77 0.73[13 2.00 0.91| 13 3.15 0.80
Calhoun North-Wells 2 (13) 10 3.10 1.10)10 2.30 0.95|10 2.40 0.84| 10 3.20 0.42] 10 2.00 1.25|/10 2.40 1.07|10 1.80 0.79/10 2.90 0.57
Calhoun North-Wells 3 (20) 17 2.71 1.10|17 1.76 0.83|17 2.06 0.83|17 294 0.75|17 2.47 1.18|17 1.82 1.01|17 1.76 0.90[17 2.53 0.87
Calhoun North-Schroeder 2 (7) | 7 3.43 0.79| 7 243 127 6 250 1.05| 7 3.00 1.00f 7 2.43 098] 7 243 127 6 217 1.17| 7 3.29 111

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)
4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if I solve a math problem differently than my classmates do. (problem solving)

20.*
27>
28.*
37.*
38.*
39.*
44>
45>
49.*

53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.

Mathematics is not related to any of my other school subjects. (connection to other school subjects)
Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)
Answering questions correctly in math means only giving a number. (process vs. answer)
Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)
When my teacher asks a question | will get it right if 1 have memorized the correct rule or fact. (mathematics as facts or rules)
If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)



Table E12

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)
Calhoun North-Schroeder 2 (7)

Success Failure
Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean| (N) Mean[ (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
13 369] 13 285| 13 146| 13 285| 13 3.33| 13 262| 13 223| 13 3.46
10 360 10 3.10| 10 160] 10 3.20) 10 3.70| 10 290| 10 250| 10 3.40
17 394)| 17 3.18| 17 147| 17 3.24| 17 353| 17 282| 17 241]| 17 353
7 357\ 7 271 7 114 7 3.14)| 7 386 7 3.14| 7 186| 7 2.86




Table E13
Student Preference Ranking of Classes in District 3, Grade 8

Teacher-Class (N) | sQ (N) |social Studies Science ~ Math  Reading Writing  Art Music PE Band Other’

—MiC—
Calhoun North-Wells 1 (16)2
Calhoun North-Wells 2 (13)2
Calhoun North-Wells 3 (20)2
Calhoun North-Schroeder 2 (7)3

~N O O O
1
i
1
i
1
i
]
i
1
i
1
i
]
i
1
i
1
i
]
i

! Other includes mutiple preferences.
? preference data was not available.

3 Special education class
Note: Response rates designate class mean percents.



Table E14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 3

School-Class (N)

Calhoun North-Wells 1 (16)
Calhoun North-Wells 2 (13)
Calhoun North-Wells 3 (20)
Calhoun North-Schroeder 2 (7)*

Mathematical Ideas and

Homework Problems

Ways Mathematics is Used

Problem Strategies Outside of School
(N) Never St?r:]ei Often g I?treﬁ (N) Never Stior?ees Often g :g] (N) Never ??r?ees Often g :t?:]
— MiC—
0 - - - - 0 - - - - 0 - - - -
0 - - - - 0 - - - - 0 - - - -
0 - - - - 0 - - - - 0 - - - -
7 0 100 0 0 7 0 57 29 14 7 29 57 14 0

Note: Response rates designate class mean percents.



APPENDIX F

GRADE 7, DISTRICT 4



Table F1

Fixed Characteristics for Seventh-Grade Classes in District 4

School-Class (N)

Kelvyn Park-Kane 1 (10)
Kelvyn Park-Kane 2 (4)
Kelvyn Park-Lux 1 (8)

Kelvyn Park-Lux 2 (5)

Kelvyn Park-Woodward 1 (1)
Kelvyn Park-Woodward 2 (16)

Language - o
| oo - pUEHA
(self-identified)
Female Male| E9/1Sh Non- | African Hispanic Whit  Native Multi- - itian Other _ NOM"
Preference Response| American e American acial Response
—MiC—

4 6 80 0 0 20 20 0 10 30 0 20 0
1 3 100 0 50 0 0 0 25 25 0 0 0
5 3 100 0 38 13 0 0 0 25 0 25 0
2 3 100 0 60 20 0 0 0 0 0 20 0
1 0 100 0 0 0 0 0 0 0 0 100 0
9 7 100 0 19 25 0 0 0 13 0 44 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table F2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 4

School-Class (N)

Sex

(N)

Language

Preference (%) *
(self-identified)

Ethnicity (%) **
(self-identified)

Female Male| =n9lish Non- | African Hispanic White Native Multi-"itian Other _ NO™
Preference Response| American American racial Response
Longitudinal Years 1, 2, & 3

—MiC—

Kelvyn Park-Lux 1 (1) 1 0 100 0 100 0 0 0 0 0 0 0 0
Longitudinal Years 2 & 3

—MiC—
Kelvyn Park-Kane 1 (10) L 4 6 80 0 0 20 20 0 10 30 0 20 0
Kelvyn Park-Kane 2 (4) L 1 3 100 0 50 0 0 0 25 25 0 0 0
Kelvyn Park-Lux 1 (7) 4 3 100 0 29 14 0 0 0 29 0 29 0
Kelvyn Park-Lux 2 (5) 2 3 100 0 60 20 0 0 0 0 0 20 0
Kelvyn Park-Woodward 1 (1) 1 0 100 0 0 0 0 0 0 0 0 100 0
Kelvyn Park-Woodward 2 (16) 9 7 100 0 19 25 0 0 0 13 0 44 0

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table F3
Background Standardized Test Scores, Spring 1999, for Seventh-Grade Classes in District 4

TerraNova - City CTB Mathematics Test
School-Class (N) Scale Score National Percentile Raw Score
(N) | Mean StDev Min Mediar Max | Mean StDev Min Mediar Max | Mean StDev Min Mediar Max
—MiC—
Kelvyn Park-Kane 1 (10) L 10 |[667.30 19.24 628 6685 696 |53.80 1751 20 545 81 [30.10 551 19 305 38
Kelvyn Park-Kane 2 (4) L 4 |682.75 17.23 660 6855 700 |67.75 16.09 46 710 83 |[3450 480 28 355 39
Kelvyn Park-Lux 1 (8) 8 663.50 16.88 636 665.0 691 [4850 1332 25 510 64 [2825 399 21 295 32
Kelvyn Park-Lux 2 (5) 5 651.40 16.40 624 6540 664 [3940 1311 18 410 50 |2540 451 18 260 29
Kelvyn Park-Woodward 1 (1) 1 |664.00 - 664 664 664 | 50.00 - 50 50 50 | 29.00 - 29 29 29
Kelvyn Park-Woodward 2 (16) | 15 |[660.27 18.54 632 660.0 696 |45.60 16.16 23 440 81 |[27.20 509 20 260 38




Table F4
Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal Students in Seventh-Grade Classes in District 4

TerraNova - City CTB Mathematics Test

School-Class (N) Scale Score National Percentile Raw Score
(N) | Mean StDev Min Mediar Max | Mean StDev Min Median Max | Mean StDev Min Median Max

Longitudinal Years 1,2, & 3

—MiC—
Kelvyn Park-Lux 1 (1) 1 1691.00 - 691 691.0 691 | 64.00 - 64 640 64 | 31.00 - 31 310 31
Longitudinal Years 2 & 3

—MiC—
Kelvyn Park-Kane 1 (10) L 10 |667.30 19.24 628 6685 696 | 53.80 1751 20 545 81 | 30.10 551 19 305 38
Kelvyn Park-Kane 2 (4) L 4 |68275 1723 660 6855 700 | 67.75 16.09 46 710 83 | 3450 480 28 355 39
Kelvyn Park-Lux 1 (7) 7 |659.57 13.72 636 660.0 673 | 4629 1270 25 460 59 | 2786 414 21 280 32
Kelvyn Park-Lux 2 (5) 5 |651.40 1640 624 6540 664 | 3940 1311 18 410 50 | 2540 451 18 260 29
Kelvyn Park-Woodward 1 (1) 1 1664.00 - 664 664.0 664 | 50.00 - 50 50.0 50 | 29.00 - 29 29.0 29
Kelvyn Park-Woodward 2 (16) 15 |660.27 1854 632 660.0 696 | 45.60 16.16 23 440 81 | 2720 509 20 260 38




Table F5

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 4

Level of Student Performance

School-Class (N) N Unistructural Multistructural Relational Extended Abstract
(N) Average Average Average Average
—MiC—
Kelvyn Park-Kane 1 (10) 10 2.20 0.70 0.20 0.00
Kelvyn Park-Kane 2 (4) 4 4.00 1.75 0.25 0.00
Kelvyn Park-Lux 1 (8) 7 3.43 0.71 0.14 0.00
Kelvyn Park-Lux 2 (5) 4 3.00 0.50 0.25 0.00
Kelvyn Park-Woodward 1 (1) 1 3.00 0.00 0.00 0.00
Kelvyn Park-Woodward 2 (16) 14 2.07 0.57 0.00 0.00




Table F6
Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Seventh-Grade Classes in District 4

Level of Student Performance
School-Class (N) N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Kelvyn Park-Kane 1 (10) 10 2.20 0.70 0.20 0.00
Number 20.00% 70.00% 10.00% 0.00% 0.00% 0.00%
Algebra 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Space 30.00% 30.00% 20.00% 20.00% 0.00% 0.00%
Measurement 80.00% 0.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 90.00% 10.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Kane 2 (4) 4 4.00 1.75 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Measurement 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Lux 1 (8) 7 3.43 0.71 0.14 0.00
Number 14.29% 71.43% 14.29% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 14.29% 57.14% 14.29% 14.29% 0.00% 0.00%
Measurement 42.86% 28.57% 28.57% 0.00% 0.00% 0.00%
Chance&Data 85.71% 14.29% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Lux 2 (5) 4 3.00 0.50 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Measurement 25.00% 50.00% 25.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Woodward 1 (1)] 1 3.00 ) 0.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table F6 (continued)

School-Class (N) Level of Student Performance
(N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)

Kelvyn Park-Woodward 2 (16] 14 2.07 0.57 0.00 0.00
Number 28.57% 64.29% 7.14% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 21.43% 28.57% 0.00% 0.00% 0.00%
Measurement 64.29% 14.29% 21.43% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table F7

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Seventh-Grade Classes in District 4

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 1,2, & 3
—MiC—
Kelvyn Park-Lux 1 (1) 1 3.00 0.00 0.00 0.00
Number 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
LONGITUDINAL IN YEARS 2&3
—MiC—
Kelvyn Park-Kane 1 (10) 10 2.20 0.70 0.20 0.00
Number 20.00% 70.00% 10.00% 0.00% 0.00% 0.00%
Algebra 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Space 30.00% 30.00% 20.00% 20.00% 0.00% 0.00%
Measurement 80.00% 0.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 90.00% 10.00% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Kane 2 (4) 4 4.00 1.75 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Measurement 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Lux 1 (7) 6 3.50 0.83 0.17 0.00
Number 0.00% 83.33% 16.67% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 16.67% 50.00% 16.67% 16.67% 0.00% 0.00%
Measurement 50.00% 16.67% 33.33% 0.00% 0.00% 0.00%
Chance&Data 83.33% 16.67% 0.00% 0.00% 0.00% 0.00%




Table F7 (continued)

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
Kelvyn Park-Lux 2 (5) 4 3.00 0.50 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Measurement 25.00% 50.00% 25.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Woodward 1 (1) 1 3.00 0.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Woodward 2 (16) 14 2.07 0.57 0.00 0.00
Number 28.57% 64.29% 7.14% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 21.43% 28.57% 0.00% 0.00% 0.00%
Measurement 64.29% 14.29% 21.43% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%




Table F8

Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 4

School-Class (N)

Kelvyn Park-Kane 1 (10)
Kelvyn Park-Kane 2 (4)
Kelvyn Park-Lux 1 (8)

Kelvyn Park-Lux 2 (5)

Kelvyn Park-Woodward 1 (1)
Kelvyn Park-Woodward 2 (16)

Effort
in mathematics

Confidence
in ability to do
mathematics

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

(N)  Mean
1.67
1.04
1.76
2.21
1.83
1.73

AN O

=
N

(N)  Mean

—-MiC-
1.91
1.25
1.91
2.30
2.80

2.07

ANk O

[N
N

(N)  Mean
2.07
1.41
1.91
2.31
2.00
1.85

AN O

[N
N

(N)  Mean
1.60
1.31
1.68
1.44
2.13
1.80

AN O

[N
N

(N) Mean
1.75
1.39
2.04
2.25
2.29
2.00

AN O

-
IS




Table F9
Seventh-Grade Class Data on Five Subscales of the Student Attitude Inventory in District 4

Subscale

School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

-MiC-
Kelvyn Park-Kane 1 (10) L
Count 9 9 9 9 9
Mean 1.67 191 2.07 1.60 1.75
Median 1.33 1.80 1.88 1.63 1.71
Minimum 1.00 1.50 1.25 1.13 1.29
Maximum  3.17 2.60 3.25 2.00 2.29
Std. Deviation  0.71 0.37 0.71 0.35 0.29
Kelvyn Park-Kane 2 (4) L
Count 4 4 4 4 4
Mean 1.04 1.25 1.41 131 1.39
Median 1.00 1.10 1.13 131 1.36
Minimum 1.00 1.00 1.00 1.25 1.14
Maximum 1.17 1.80 2.38 1.38 1.71
Std. Deviation  0.08 0.38 0.65 0.07 0.24
Kelvyn Park-Lux 1 (8)
Count 7 7 7 7 7
Mean 1.76 191 191 1.68 2.04
Median 1.83 2.00 2.13 1.63 2.00
Minimum 1.33 1.40 1.00 1.25 1.29
Maximum  2.33 2.60 3.00 2.13 3.00
Std. Deviation  0.32 0.43 0.65 0.35 0.55
Kelvyn Park-Lux 2 (5)
Count 4 4 4 4 4
Mean 2.21 2.30 231 1.44 2.25
Median 2.25 2.40 2.44 1.38 2.14
Minimum 1.83 1.80 1.00 1.25 1.71
Maximum  2.50 2.60 3.38 1.75 3.00

Std. Deviation  0.28 0.35 1.01 0.22 0.55




Table F9 (continued)

Subscale

School-Class (N) (1 = very true; 4 = not true at all)

Effort Confidence Interest Usefulness Communication

Kelvyn Park-Woodward 1 (1)

Count 1 1 1 1 1
Mean 1.83 2.80 2.00 2.13 2.29
Median 1.83 2.80 2.00 2.13 2.29
Minimum 1.83 2.80 2.00 2.13 2.29
Maximum 1.83 2.80 2.00 2.13 2.29

Std. Deviation - - - - _

Kelvyn Park-Woodward 2 (16)

Count 14 14 14 14 14
Mean 1.73 2.07 1.85 1.80 2.00
Median 1.75 2.00 1.81 1.81 2.14
Minimum 1.00 1.20 1.00 1.13 1.00
Maximum  2.33 3.20 2.88 2.38 2.86

Std. Deviation 0.41 0.50 0.60 0.35 0.58




Table F10

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 4, by Teacher

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean]| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Kelvyn Park-Kane (14) 13 1.31 13 1.31 13 2.15 12 1.08 13 1.15 13 1.46 12 1.83 12 2.25
Kelvyn Park-Lux (13) 11 1.55 11 1.64 11 1.91 11 1.18 11 1.55 11 1.45 11 1.91 10 2.00
Kelvyn Park-Woodward (17) 15 1.47 15 1.53 15 2.20 14 1.21 15 1.20 15 1.60 15 2.33 15 2.27
School-Class (N) 37 38 39 44 45 49 53 55
(N) Mean]| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
—MiC—
Kelvyn Park-Kane (14) 12 2.08 12 1.42 12 1.75 12 3.00 12 3.00 12 1.83 12 1.67 11 3.09
Kelvyn Park-Lux (13) 11 2.09 11 1.64 11 2.36 11 3.36 11 2.27 11 1.55 11 1.55 15 2.20
Kelvyn Park-Woodward (17) 15 2.47 14 1.64 15 2.13 15 3.33 15 3.07 15 1.73 15 2.07 16 3.13

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)
4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)
20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)

27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* When my teacher asks a question | will get it right if I have memorized the correct rule or fact. (mathematics as facts or rules)
45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table F11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 7, District 4

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD
—MiC—
Kelvyn Park-Kane 1 (10) 9 144 053] 9 133 050 9 2.44 1.01] 8 1.13 0.35] 9 1.22 0.44] 9 144 053] 8 1.75 0.89] 8 2.50 0.93
Kelvyn Park-Kane 2 (4) 4 1.00 0.00f 4 1.25 050 4 1.50 1.00] 4 1.00 0.00] 4 1.00 0.00f 4 150 0.58| 4 2.00 1.15] 4 1.75 0.96
Kelvyn Park-Lux 1 (8) 7 157 0.79] 7 143 053 7 2.00 0.58] 7 1.14 0.38] 7 157 0.79] 7 129 0.76] 7 1.57 098] 6 1.83 1.17
Kelvyn Park-Lux 2 (5) 4 150 1.00f 4 2.00 1.41] 4 1.75 050 4 1.25 0501 4 150 0.58| 4 1.75 150 4 2.50 1.29] 4 2.25 0.96
Kelvyn Park-Woodward 1 (1) 1 2.00. 1 2.00. 1 2.00. 1 1.00. 1 1.00. 1 2.00. 1 3.00. 1 1.00 .
Kelvyn Park-Woodward 2 (16) | 14 1.43 0.65 14 1.50 0.85| 14 2.21 0.89] 13 1.23 0.44] 14 1.21 0.43| 14 1.57 0.76] 14 2.29 1.33]| 14 2.36 1.08
37 38 39 44 45 49 53 55
School-Class (N) (N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD |(N) Mean StD
—MiC—
Kelvyn Park-Kane 1 (10) 8 225 1.16/] 8 1.38 0.74f 8 1.88 0.83] 8 3.13 0.99] 8 3.25 0.71] 8 2.25 1.04] 8 1.88 0.83] 4 3.00 141
Kelvyn Park-Kane 2 (4) 4 1.75 096 4 150 0.58] 4 1.50 0.58] 4 2.75 1.26] 4 250 1.29] 4 1.00 0.00f 4 1.25 0.50] 7 3.14 0.90
Kelvyn Park-Lux 1 (8) 7 186 0.69] 7 1.71 095 7 2.86 090] 7 3.43 053] 7 2.14 0.69] 7 1.71 1.11| 7 1.86 0.90] 4 2.00 141
Kelvyn Park-Lux 2 (5) 4 250 1.29] 4 150 0.58] 4 1.50 0.58] 4 3.25 0.96] 4 250 1.73] 4 1.25 0.50 4 1.00 0.00] 11 2.27 1.10
Kelvyn Park-Woodward 1 (1) 1 2.00. 1 3.00. 1 1.00. 1 3.00. 1 4.00. 1 2.00. 1 1.00. 14 3.29 0.99
Kelvyn Park-Woodward 2 (16) | 14 2.50 0.85 13 1.54 0.66] 14 2.21 1.12| 14 3.36 0.74] 14 3.00 1.11f 14 1.71 1.14| 14 2.14 1.10] 2 2.00 0.00

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)
4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, I can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)
16. It's okay if I solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)
27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)
38.* Answering questions correctly in math means only giving a number. (process vs. answer)
39.* Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)
44.* When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)
55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table F12

Seventh-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

School-Class (N)

Kelvyn Park-Kane 1 (10)
Kelvyn Park-Kane 2 (4)
Kelvyn Park-Lux 1 (8)

Kelvyn Park-Lux 2 (5)

Kelvyn Park-Woodward 1 (1)
Kelvyn Park-Woodward 2 (16)

Success Failure
Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean|| (N) Mean] (N) Mean| (N) Mean| (N) Mean
-MiC-

9 3671 9 300 9 1501 9 350) 9 325 9 344 9 238| 9 350
4 400 4 250 4 1.00] 4 400| 4 400 4 275 4 150| 4 4.00
7 400 7 271 7 157 7 357 7 371 7 257 7 243| 7 371
4 400 4 3251 4 1.00] 4 350| 4 400 4 300 4 175 4 375
1 400 1 400} 1 100 1 3.00f 1 100 1 100 1 300 1 4.00
14 364| 14 338| 14 136)| 14 357| 14 3.79| 14 3.00| 14 193] 14 377




Table F13

Student Preference Ranking of Classes in District 4, Grade 7

Teacher-Class (N) | sQ (N) | social Studies  Science  Math Reading  Writing  Art Music PE Band Other’
—MiC—
Kelvyn Park-Kane 1 (10) 10 20 0 50 10 0 10 0 10 0 0
Kelvyn Park-Kane 2 (4) 3 0 33 0 33 0 0 0 33 0 0
Kelvyn Park-Lux 1 (8) 7 14 0 0 14 14 14 0 29 0 14
Kelvyn Park-Lux 2 (5) 4 20 0 20 0 0 0 0 60 0 0
Kelvyn Park-Woodward 1 (1) 1 0 0 100 0 0 0 0 0 0 0
Kelvyn Park-Woodward 2 (16) 13 8 15 38 0 0 8 8 23 0 0

! Other includes mutiple preferences.

Note: Response rates designate class mean percents.



Table F14
Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Seventh-Grade Classes in District 4.

Mathematical Ideas and Ways Mathematics is Used
Problem Strategies Homework Problems Outside of School
School-Class (N) gl Ul
Some- Very Some- Very Some- Very
(N) Never times Often Often (N) Never times Often Often (N) Never times Often Often
— MiC—

Kelvyn Park-Kane 1 (10) 10 40 40 20 0 10 0 40 30 30 10 0 10 30 60
Kelvyn Park-Kane 2 (4) 3 33 67 0 0 3 0 67 33 0 3 0 67 33 0
Kelvyn Park-Lux 1 (8) 7 14 86 0 0 7 14 14 71 0 7 29 29 29 14
Kelvyn Park-Lux 2 (5) 5 0 80 20 0 5 20 20 40 20 5 0 20 40 40
Kelvyn Park-Woodward 1 (1) 1 0 0 0 100 1 0 0 100 0 1 0 0 0 100
Kelvyn Park-Woodward 2 (16) 13 8 62 15 15 13 15 31 31 23 13 8 39 46 8
Note: Response rates designate class mean percents.



APPENDIX F

GRADE 8, DISTRICT 4



Table F1

Fixed Characteristics for Ei

hth-Grade Classes in District 4

School-Class (N)

Kelvyn Park-Downer 1 (16)
Kelvyn Park-Downer 2 (5)
Kelvyn Park-Novak 1 (16)
Kelvyn Park-Novak 2 (22)
Kelvyn Park-Woods 1 (20)

Language - o
o | e e
(self-identified)
Female Male| =n9lish Non- | African Hispanic White Native Multi-~ \itian Other _ NO
Preference Response|American American racial Response
—MiC—
5 11 94 0 19 13 6 6 0 19 0 38 0
2 3 100 0 60 20 0 0 0 0 0 20 0
10 6 75 6 38 25 0 0 0 19 0 6 12
13 9 86 14 36 18 5 5 0 14 0 9 14
15 5 80 0 15 55 0 0 0 15 0 10 5

* Percent does not add to 100% when students identified a language preference other than English.

** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table F2

Fixed Characteristics for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 4

Language -
Sex Preferer?ce ?%) * Ethnlc_lty (%.) N
(N) S (self-identified)
School-Class (N) (self-identified)
Female Male | Cndfish - Non- | African Hispanic White Native — \gan MUl itian Other N
Preference Response|American American racial Response
—ongitudinal Years 1, 2, & 3
—MiC—
Kelvyn Park-Downer 1 (6) 3 3 100 0 17 0 17 0 0 17 0 50 0
Kelvyn Park-Downer 2 (1) 0 1 100 0 0 100 0 0 0 0 0 0 0
Kelvyn Park-Novak 1 (1) 0 1 100 0 100 0 0 0 0 0 0 0 0
Kelvyn Park-Novak 2 (4) 2 2 100 0 25 25 0 0 0 0 0 50 0
Kelvyn Park-Woods 1 (5) 4 1 100 0 40 20 0 0 0 40 0 0 0
Longitudinal Years 2 & 3
—MiC—

Kelvyn Park-Downer 1 (10) 2 8 90 0 20 20 0 10 0 20 0 30 0
Kelvyn Park-Downer 2 (4) 2 2 100 0 75 0 0 0 0 0 0 25 0
Kelvyn Park-Novak 1 (15) 10 5 73 7 33 27 0 0 0 20 0 7 13
Kelvyn Park-Novak 2 (18) 11 7 83 17 39 17 6 6 0 17 0 0 17
Kelvyn Park-Woods 1 (15) 11 4 73 0 7 67 0 0 0 7 0 13 7

* Percent does not add to 100% when students identified a language preference other than English.
** Percent on ethnicity was rounded off and does not always total 100. Multi/Other comprises Asian, Haitian, Native American, Multiracial and Other.



Table F3
Background Standardized Test Scores, Spring 1999, for Eighth-Grade Classes in District 4

TerraNova - City CTB Mathematics Test
School-Class (N) Scale Score National Percentile Raw Score
(N) | Mean StDev Min Mediar Max|Mean StDev Min Mediar Max|Mean StDev Min Mediar Max
—MiC—
Kelvyn Park-Downer 1 (16) 15 | 669.07 23.34 617 674.0 701]44.33 1887 9 47.0 72 |2540 551 15 260 34
Kelvyn Park-Downer 2 (5) 5 ]683.00 24.02 648 691.0 708 |56.20 21.50 25 64.0 78 [29.00 6.44 20 31.0 36
Kelvyn Park-Novak 1 (16) 11 | 673.55 1154 658 674.0 691[47.18 10.84 33 47.0 64 |26.09 3.14 22 260 31
Kelvyn Park-Novak 2 (22) 17 | 687.47 31.30 643 688.0 732]59.24 2522 22 60.0 91 |29.94 801 19 300 41
Kelvyn Park-Woods 1 (20) 18 | 681.33 22.47 631 684 726[53.78 18.83 14 56 88 |28.39 5842 17 29 40




Table F4

Background Standardized Test Scores, Spring 1999, for Three-Year and Two-Year Longitudinal Students in Eighth-Grade Classes in District 4

TerraNova - City CTB Mathematics Test

School-Class (N) Scale Score National Percentile Raw Score
(N) Mean StDev Min Median Max | Mean StDev Min Mediar Max | Mean StDev Min Mediar Max

Longitudinal Years 1, 2, & 3

—MiC—
Kelvyn Park-Downer 1 (6) 6 663.67 26.13 617 691 | 40.33 1936 9 40.0 64 | 2417 567 15 240 31
Kelvyn Park-Downer 2 (1) 1 708.00 - 708 708 | 78.00 - 78 78.0 78 | 36.00 - 36 360 36
Kelvyn Park-Novak 1 (1) 1 670.00 - 670 670 | 44.00 - 44 440 44 | 25.00 - 25 250 25
Kelvyn Park-Novak 2 (4) 4 689.50 233.91 681 698 | 62.00 2138 54 620 70 [3050 945 28 305 33
Kelvyn Park-Woods 1 (5) 5 677.60 29.3138 631 712 | 51.40 24.08 14 56 81 |[27.80 7.155 17 29 37

Longitudinal Years2 & 3

—MiC—
Kelvyn Park-Downer 1 (10) 9 672.67 2214 637 701 | 47.00 1920 18 540 72 [26.22 559 18 280 34
Kelvyn Park-Downer 2 (4) 4 676.75 2256 648 698 | 50.75 2045 25 540 70 (2725 591 20 280 33
Kelvyn Park-Novak 1 (15) 10 | 673.90 1210 658 691 | 4750 1137 33 485 64 | 26.20 - 25 25.0 25
Kelvyn Park-Novak 2 (17) 13 | 686.85 31.30 643 732 | 5838 2522 22 600 91 [29.77 801 19 300 41
Kelvyn Park-Woods 1 (15) 13 | 682.77 20.52 658 726 | 54.69 17.48 33 600 88 [2862 558 22 300 40




Table F5

Class Means on the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 4

Level of Student Performance

School-Class (N) Unistructural Multistructural Relational Extended Abstract
(N) Average Average Average Average
—MiC—
Kelvyn Park-Downer 1 (16) 10 2.80 0.70 0.10 0.00
Kelvyn Park-Downer 2 (5) 1 3.00 1.00 0.00 0.00
Kelvyn Park-Novak 1 (16) 7 2.86 0.86 0.14 0.00
Kelvyn Park-Novak 2 (22) 11 3.64 1.91 0.55 0.09
Kelvyn Park-Woods 1 (20) 9 3.22 1.33 0.22 0.00




Table F6

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Eighth-Grade Classes in District 4

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave. (%) Ave. (%) Ave. (%)
—MiC—

Kelvyn Park-Downer 1 (16) 10 2.80 0.70 0.10 0.00
Number 10.00% 80.00% 0.00% 10.00% 0.00% 0.00%
Algebra 30.00% 70.00% 0.00% 0.00% 0.00% 0.00%
Space 40.00% 20.00% 40.00% 0.00% 0.00% 0.00%
Measurement 50.00% 30.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 90.00% 10.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Downer 2 (5) 1 3.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Novak 1 (16) 7 2.86 0.86 0.14 0.00
Number 0.00% 85.71% 14.29% 0.00% 0.00% 0.00%
Algebra 57.14% 42.86% 0.00% 0.00% 0.00% 0.00%
Space 42.86% 14.29% 28.57% 14.29% 0.00% 0.00%
Measurement 42.86% 28.57% 28.57% 0.00% 0.00% 0.00%
Chance&Data 71.43% 28.57% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Novak 2 (22) 11 3.64 1.91 0.55 0.09
Number 0.00% 45.45% 27.27% 18.18% 9.09% 0.00%
Algebra 27.27% 63.64% 0.00% 9.09% 0.00% 0.00%
Space 18.18% 27.27% 45.45% 9.09% 0.00% 0.00%
Measurement 9.09% 18.18% 63.64% 9.09% 0.00% 0.00%
Chance&Data 81.82% 18.18% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Woods 1 (20) 9 3.22 1.33 0.22 0.00
Number 0.00% 66.67% 11.11% 22.22% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 22.22% 44.44% 0.00% 0.00% 0.00%
Measurement 22.22% 33.33% 44.44% 0.00% 0.00% 0.00%
Chance&Data 77.78% 0.00% 11.11% 0.00% 0.00% 11.11%




Table F7

Results of the Collis-Romberg Mathematical Problem-Solving Profiles for Longitudinal Students in Eighth-Grade Classes in District 4

Level of Student Performance

School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave, (%) Ave. (%) Ave, (%)
LONGITUDINAL IN YEARS 1,2, &3
—MiC—

Kelvyn Park-Downer 1 (6) 6 2.83 0.67 0.00 0.00
Number 16.67% 83.33% 0.00% 0.00% 0.00% 0.00%
Algebra 33.33% 66.67% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 16.67% 50.00% 0.00% 0.00% 0.00%
Measurement 50.00% 33.33% 16.67% 0.00% 0.00% 0.00%
Chance&Data 83.33% 16.67% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Downer 2 (1) 1 3.00 1.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Novak 1 (1) 1 3.00 0.00 0.00 0.00
Number 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Algebra 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Space 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Measurement 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Chance&Data 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Novak 2 (4) 4 3.50 2.00 0.00 0.00
Number 0.00% 50.00% 50.00% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 25.00% 0.00% 75.00% 0.00% 0.00% 0.00%
Measurement 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 25.00% 0.00% 0.00% 0.00% 0.00%

Kelvyn Park-Woods 1 (5) 5 2.40 0.60 0.20 0.00
Number 0.00% 60.00% 20.00% 20.00% 0.00% 0.00%
Algebra 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Space 60.00% 40.00% 0.00% 0.00% 0.00% 0.00%
Measurement 40.00% 40.00% 20.00% 0.00% 0.00% 0.00%
Chance&Data 80.00% 0.00% 0.00% 0.00% 0.00% 20.00%




Table F7 (continued)

Level of Student Performance
School-Class (N) (N) Prestructural Unistructural Multistructural Relational Extended Abstract No Response
(%) (%) Ave. (%) Ave, (%) Ave. (%) Ave. (%)
LONGITUDINAL IN YEARS 2 & 3
—MiC—
Kelvyn Park-Downer 1 (10) 4 2.75 0.75 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 25.00% 75.00% 0.00% 0.00% 0.00% 0.00%
Space 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Measurement 50.00% 25.00% 25.00% 0.00% 0.00% 0.00%
Chance&Data 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Downer 2 (4) 0 - - - -
Number - - - - - -
Algebra - - - - - -
Space - - - - - -
Measurement - - - - - -
Chance&Data - - - - - -
Kelvyn Park-Novak 1 (15) 6 2.83 1.00 0.17 0.00
Number 0.00% 83.33% 16.67% 0.00% 0.00% 0.00%
Algebra 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
Space 33.33% 16.67% 33.33% 16.67% 0.00% 0.00%
Measurement 50.00% 16.67% 33.33% 0.00% 0.00% 0.00%
Chance&Data 83.33% 16.67% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Novak 2 (17) 7 3.71 1.86 0.86 0.14
Number 0.00% 42.86% 14.29% 28.57% 14.29% 0.00%
Algebra 14.29% 71.43% 0.00% 14.29% 0.00% 0.00%
Space 14.29% 42.86% 28.57% 14.29% 0.00% 0.00%
Measurement 14.29% 14.29% 57.14% 14.29% 0.00% 0.00%
Chance&Data 85.71% 14.29% 0.00% 0.00% 0.00% 0.00%
Kelvyn Park-Woods 1 (15) 4 4.25 2.25 0.25 0.00
Number 0.00% 75.00% 0.00% 25.00% 0.00% 0.00%
Algebra 0.00% 100.00% 0.00% 0.00% 0.00% 0.00%
Space 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
Measurement 0.00% 25.00% 75.00% 0.00% 0.00% 0.00%
Chance&Data 75.00% 0.00% 25.00% 0.00% 0.00% 0.00%




Table F8

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

School-Class (N)

Kelvyn Park-Downer 1 (16)
Kelvyn Park-Downer 2 (5)
Kelvyn Park-Novak 1 (16)
Kelvyn Park-Novak 2 (22)
Kelvyn Park-Woods 1 (20)

Confidence
in ability to do
mathematics

Interest
in mathematics

Usefulness
of mathematics

Ability to
communicate
about mathematics

Effort
in mathematics
(N) Mean
15 2.01
5 2.73
11 1.91
17 2.08
19 2.27

(N)  Mean
—MiC-
15 2.13
5 2.41
11 2.01
17 1.92
19 1.93

(N)  Mean
15 2.28
5 2.75
11 1.71
17 2.29
19 2.28

(N)  Mean
15 1.89
5 2.53
11 1.77
17 1.77
19 1.85

(N) Mean
15 1.87
5 2.31
11 2.01
17 2.06
19 2.07




Table F9
Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

Subscale
School-Class (N) (1 = very true; 4 = not true at all)
Effort Confidence Interest Usefulness Communication
-MiC-
Kelvyn Park-Downer 1 (16)
Count  15.00 15.00 15.00 15.00 15.00
Mean 2.01 2.13 2.28 1.89 1.87
Median 2.17 2.20 2.13 1.75 1.71
Minimum 1.00 1.20 1.25 1.25 1.29
Maximum 3.33 2.80 3.63 2.75 2.71
Std. Deviation ~ 0.64 0.45 0.74 0.51 0.46
Kelvyn Park-Downer 2 (5)
Count 5 5 5 5 5
Mean 2.73 241 2.75 2.53 2.31
Median 2.67 2.40 3.13 2.38 2.29
Minimum 2.33 2.20 1.38 2.25 1.86
Maximum 3.17 2.67 3.50 2.88 2.86
Std. Deviation 0.35 0.22 0.85 0.27 0.37
Kelvyn Park-Novak 1 (16)
Count 11 11 11 11 11
Mean 191 2.01 1.71 1.77 2.01
Median 2.00 2.00 1.71 1.75 2.00
Minimum 1.33 1.00 1.00 1.00 1.00
Maximum 2.33 2.75 2.38 3.00 3.00
Std. Deviation ~ 0.36 0.53 0.49 0.60 0.62
Kelvyn Park-Novak 2 (22)
Count 17 17 17 17 17
Mean 2.08 1.92 2.29 1.77 2.06
Median 2.00 1.80 2.25 1.75 1.86
Minimum 1.17 1.00 1.00 1.13 1.29
Maximum 3.00 2.80 4.00 2.75 3.14
Std. Deviation 0.49 0.54 0.78 0.42 0.59
Kelvyn Park-Woods 1(20)
Count 19 19 19 19 19
Mean 2.27 1.93 2.28 1.85 2.07
Median 2.17 1.80 2.13 1.86 2.14
Minimum 1.50 1.00 1.38 1.13 1.29
Maximum 3.50 3.20 3.75 2.63 3.00

Std. Deviation 0.50 0.59 0.61 0.36 0.46




Table F10

Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 4, by Teacher

School-Class (N)

Item Number (see Key)

3 4 6 11 16 20 27 28
(N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean
—MiC—
Kelvyn Park-Downer (21) 19 1.58 20 2.00 20 2.45 20 1.35 20 1.50 19 1.58 20 2.65 20 2.65
Kelvyn Park-Novak (38) 28 1.32 28 1.57 28 2.25 27 1.30 28 1.14 28 1.36 28 1.89 28 2.07
Kelvyn Park-Woods (20) 19 1.47 19 1.37 19 2.11 18 1.50 19 1.32 19 2.00 19 2.42 19 2.53
37 38 39 44 45 49 53 55
School-Class (N) (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean
—MiC—
Kelvyn Park-Downer (21) 20 2.90 18 1.83 19 1.84 20 3.40 20 2.40 19 2.11 19 1.74 13 2.46
Kelvyn Park-Novak (38) 28 2.11 28 1.57 28 1.89 28 3.32 28 2.54 28 1.75 28 1.50 35 2.86
Kelvyn Park-Woods (20) 18 2.94 18 1.78 18 2.11 18 3.00 18 2.33 17 1.41 18 1.72 1 1.00

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)

4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)

11. Anyone who works hard enough can be good at math. (effort)

16. It's okay if | solve a math problem differently than my classmates do. (problem solving)

20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)
27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)

28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)

37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic I study is not related to ones | have learned before. (connection among mathematics topics)

44.* \When my teacher asks a question I will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)
45.* 1If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)

49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table F11

Class Means on General Perception Items of the Student Attitude Inventory, Grade 8, District 4

Item Number (see Key)

School-Class (N) 3 4 6 11 16 20 27 28
(N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD
—MiC—
Kelvyn Park-Downer 1 (16) | 14 1.50 0.76] 15 2.00 1.07| 15 2.47 1.06| 15 1.20 0.56 15 1.47 0.92] 14 1.64 1.08] 15 2.67 1.05 15 2.60 1.30
Kelvyn Park-Downer 2 (5) 5 180084 5 200122 5 240114, 5 180130f 5 160055 5 140055 5 2601.14] 5 2.80 1.30
Kelvyn Park-Novak 1 (16) 11 1.18 0.60] 11 1.64 0.81] 11 2.64 1.12( 11 1.18 0.40f 11 1.18 0.40] 11 1.450.93| 11 2.09 1.04| 11 1.91 1.14
Kelvyn Park-Novak 2 (22) 17 1.41 051] 17 153 0.62] 17 2.00 0.79( 16 1.38 0.62| 17 1.12 0.33] 17 1.29 0.59| 17 1.76 0.75| 17 2.18 0.73
Kelvyn Park-Woods 1 (20) 19 1.47 0.61] 19 1.37 0.50] 19 2.11 0.88| 18 1.50 0.71] 19 1.32 0.75] 19 2.00 1.00] 19 2.42 1.26] 19 2.53 1.02
37 38 39 44 45 49 53 55
School-Class (N) (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD| (N) Mean StD
—MiC—
Kelvyn Park-Downer 1 (16) | 15 2.87 1.13| 14 1.86 1.03] 15 1.80 0.86] 15 3.33 0.62] 15 2.53 1.06] 14 2.14 1.03] 14 157 0.76] 5 2.20 0.84
Kelvyn Park-Downer 2 (5) 5 3.000.71 4 175096/ 4 200115 5 3.60055 5 200100 5 200100 5 220 1.10] 8 2.630.92
Kelvyn Park-Novak 1 (16) 11 1.731.01] 11 1.73 1.10] 11 191 0.83| 11 3.18 0.87| 11 2.82 1.08] 11 1.82 0.87] 11 1.55 0.69| 17 2.71 0.69
Kelvyn Park-Novak 2 (22) 17 2.350.93] 17 1.47 0.87] 17 1.88 0.93| 17 3.41 0.62| 17 2.35 0.93] 17 1.71 1.05] 17 1.47 0.80| 18 3.00 0.77
Kelvyn Park-Woods 1 (20) 18 2.94 1.06) 18 1.78 1.17] 18 2.11 1.08| 18 3.00 0.97] 18 2.33 1.03] 17 1.41 0.62| 18 1.72 0.83] 1 1.00

Key

3. | feel sure that | am able to learn new ideas in math class. (confidence in ability to learn mathematics)
4. In mathematics, you can discover new ways of solving problems that the teacher or your classmates may not have thought of. (problem solving)
6.* If | use a calculator to solve a problem, | can be sure it will always give me the right answer. (calculator use)
11. Anyone who works hard enough can be good at math. (effort)
16. It's okay if I solve a math problem differently than my classmates do. (problem solving)
20.* Mathematics is not related to any of my other school subjects. (connection to other school subjects)
27.* Understanding why an answer is right is not as important as getting the right answer. (understanding vs. answer)
28.* Mathematics is more difficult to understand than other subjects. (connection to other school subjects)
37.* No matter how hard a person works, some people are just naturally good at math and some are just not. (effort)

38.* Answering questions correctly in math means only giving a number. (process vs. answer)

39.* Each new math topic | study is not related to ones | have learned before. (connection among mathematics topics)

44.* \When my teacher asks a question | will get it right if | have memorized the correct rule or fact. (mathematics as facts or rules)

45.* If you have to use a calculator to solve a problem, you don't really understand how to do the problem. (calculator use)
49.* It really doesn't matter if you understand a math problem or how you get an answer as long as the answer you get is right. (understanding vs. answer)
53. Knowing how to solve a problem is as important as getting the answer. (process vs. answer)

55.* Mathematics is mostly learned by memorizing facts and rules. (mathematics as facts or rules)

* Reverse-scored due to wording of question.



Table F12

Eighth-Grade Class Means on Student Attribution of Success or Failure in Mathematics in District 4

School-Class (N)

Kelvyn Park-Downer 1 (16)
Kelvyn Park-Downer 2 (5)
Kelvyn Park-Novak 1 (16)
Kelvyn Park-Novak 2 (22)
Kelvyn Park-Woods 1 (20)

Success Failure
Teacher Ability Effort Luck Teacher Ability Effort Luck
(N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean| (N) Mean
-MiC-
15 340| 15 227| 15 1.40)| 15 3.07| 15 347| 15 293| 15 250]| 15 3.27
5 340| 5 180 5 125 5 340 5 260 5 280] 5 180 5 3.60
11 364 11 200f| 11 1.27] 11 355 11 345| 11 336| 11 2.00| 11 3.73
17 353 17 259 17 129 17 335 17 353| 17 3.06| 17 2.06]| 17 3.65
19 389 19 205 19 156| 19 332 19 339 19 295| 19 178| 19 3.65




Table F13
Student Preference Ranking of Classes in District 4, Grade 8

Teacher-Class (N) [ SQ (N) [ social Studies  Science Math  Reading  Writing Art Music PE Band  Other'
—MiC—
Kelvyn Park-Downer 1 (16) 14 50 7 0 7 0 0 0 21 0 14
Kelvyn Park-Downer 2 (5) 5 20 0 0 0 20 20 0 40 0 0
Kelvyn Park-Novak 1 (16) 14 14 7 43 0 7 14 0 7 0 0
Kelvyn Park-Novak 2 (22) 15 27 0 20 0 0 20 0 7 0 27
Kelvyn Park-Woods 1 (20) 18 11 17 17 0 0 11 6 11 0 28

! Other includes mutiple preferences.
Note: Response rates designate class mean percents.



Table F14

Class Mean Percents on Student Judgment About Frequency of Communication About Mathematics for Eighth-Grade Classes in District 4

School-Class (N)

Kelvyn Park-Downer 1 (16)
Kelvyn Park-Downer 2 (5)
Kelvyn Park-Novak 1 (16)
Kelvyn Park-Novak 2 (22)
Kelvyn Park-Woods 1 (20)

Mathematical Ideas and

Homework Problems

Ways Mathematics is Used

Problem Strategies Outside of School

Some- Ver Some- Ver Some- Ver

(N) Never times Often Ofte)r: (N) Never times Often o fte)r/1 (N) Never times Often o fte>:1

— MiC—

14 21 57 7 14 14 7 50 21 21 14 36 36 21 7
5 60 20 0 20 5 40 20 20 20 5 60 20 0 20
14 0 29 43 29 14 0 36 21 43 14 7 21 29 43
15 40 27 20 13 15 7 67 20 7 15 40 47 0 13
18 0 56 28 17 18 0 39 50 11 18 22 39 17 22

Note: Response rates designate class mean percents.





