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Description of Evaluation Report Series

The Comprehensive Schoel Mathematics Program (CSMP) fis a program of CEMREL,
Inc., one of the national educational laboratories; and i§ funded by the National
Institute of Education. Its major purpose is the development of curriculum
materials for grades K-6. ’

Beginning in September, 1973, CSMP began an extended pilot trial of- its
Elementary Program. The pilot trial is longitudinal in nature; students who
began using CSMP materials in kindergarten or first grade in 1973-74, were able
to use them in first and .second grades respectively in 1974-75, and so on in
subsequent years: Hence the adjective “"extended".

2 The evaluation of the program in this extended pilot trial is intended to be
reasonably comprehensive and to -supply information desired by a wide variety of
audiences. For that reason the reports in this series are reasonably non-technical,
and do not attempt to widely explore some of the related issues. The list of reports
through year six is, given on the next page. The following reports are plagned for .
year 7: ) -

Fifth Grade Evaluation: Volume I, Summary

Fifth Grade Evaluation: Volume II, Test Data

Fifth Grade Evaluation: Volume III, Non-Test Data
Reevaluation of Second Grade, Revised MANS Tests
Achievement of Former CSMP Students at Fourth Grade
Student Achievement, Rapid Implementation Model -
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Evaluation Repert 2
Evaluation Report 2
- Evaluation Report 2
Evaluation Report 2-
Evaluation Report 2
Evaluation Report:2
Evaluatidn Report 2

Evaluatian Report 3-B-1
Evaluation Report 3-C-1

Evaluation Report 4 1
Evaluation Report 4-B-1
Evaluation Report 4-B-2
Evaluation Report 4-B-3
Evaluation Report 4-C-1

»  Evaluation Report S 1
Evaluation Report 5-B-2
tvaluation Report 5-C-1

Evaluation Report g-p-]
Evaluation Repogt 6-B-2
Evaluation Report g-c-1

Extended Pilot Trials of the
@ Comprehensive School Mathematics Program

EvaluationAReport Series

_—

Overview, Design and Instrumentation

External Review of CSMP Materials

Final Summary Report Year 1

Mid-Year Test Data: CSMP First Grade Content
End-of-Year Test Data: CSMP First Grade Content
End~of-Year Test Data: Standard First Grade Content
End-of-Year Test Data: CSMP Kindergarten Content
Té8t Data on Some General Cognitive Skills

Summary Test Data: Detroit Schools

" Teacher Training Report

Qbservations of CSMP First Grade Classes
Mid-Year Data from Teacher Questionnaires
End-of-Year Data from Teacher Questionnaires
Interviews with CSMP Kindergarten Teachers
Analysis of Teacher Logs '

!
Final Summary Report Year 2
Second Grade Test Data
Readministration of First Grade Test Items
Student Interviews
Teacher Questionnaire Data
Teacher Interviews, Second Grade
Teather Interviews, First Grade

Second and Third Grade Test Data Year 3
Teacher Questionnaire Data Year 3-

Final Summary Report Year 4

Standardized Test Data, Third Grade

Mathematics Applied to Novel Situations (MANS) Test Data
Individually Administered Problems, Third Grade

Teacher Questionnaire Data, Third Grade

Fourth Grade MANS Test Data
Individually Administered Problems, Fourth Grade,
Teacher Questionnaire and Interview Data, Fourth Grade

,
A}

Comparative Test Data: Fourth Grade v
Preliminary Test Data: Fifth Grade
Teacher Questionnaire Data: Grades 3-5

Key to Indexing

. Evaluation Reports are labelled m-X-n,

where m is the year of the pilot study, with 1973-74 as Year 1.

X is the type of data being reported where A is for overviews
and summaries, B is for student outcomes and C is for other data.
e n is the number within a given year and type of data.
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Introduction to Volume II

In the spring of 1980, a series of mathematics achievement tests were
administered to 31 fifth grade classes using the Comprehensive School Mathematics
Program and to 25 comparison classes using more traditional programs. Volume II
of this report describes the results of the testing; Volume III provides informatign
dealing with the implementation of the program, and with teacher and student
attitudes, and relates these data to test scores. Volume I is a summary report.

-

Three kinds of tests were administered:

a) The MANS scales, a series of short test scales intended to assess some
of the underlying goals of the CSMP curriculum. Various MANS scales have
been used in other comparative evaluations, beginring in second grade
(see the 1ist of titles from the CSMP Eva]uatibn Report Series, page iii).

b) The items from the Computation Test of'the Comprehensive Tests of Basic
Skills, Form S, Level 2.
{
t) The items from the Reading Comprehension Test of the CTBS. These reading ',
scores were used as covariates in the main analysis of class mean scores
on the mathematics tests, i.e. they served as a statistical control for -
differences in the ability level of the various classes.

¥
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Settingq

Q]together, there were 44 classes studying the 5th grade CSMP curriculum,
and 31 of these classes participated in this study. These included classes from-
all but one of the school districts with more than two 5th grade CSMP classes,
though sampling oc¢urred in one site.

Comparison classes were selected from other schools in fhe respective district
which were thought to be sinilar to the CSMP schools. In two districts it was not
feasible to select comparison classes within the district (gither because there were
no comparable schools or because CSMP.was already in use in all schools), but two
other districts just beginning CSMP at lower grades agreed to provide comparison

classes.
\
A brief description of the sites is given in Table 1 below.

Table 1 )

\S't Number of Classes Type of Approximate Socio-
21LE . 1 CSMp non-CSMP Community Economic Status
Designations —— —_— —_

Suburb of Middie
] Zﬁk 6 0 small city
2+ 0 5 Small city Middle/Lower middle
) ' .
3 <$5 5 3 Inner-city .
of large city Low
2 Inner suburb . .
s O 9 6. of arge city  Middle/Lower middle
5 X 0 3 Medium City Middle
6 2 2 Exurban Middle/Lower.middle
o '
Suburb of .
7 6 6 ; large city Upper Middle
' Suburb of .
8 O 3 0 Targe city Upper Middle

Total 31 25 1."

14

]There are two designations for each site. The numerals are used in the

graphs of district means (page 27) and the geometric symbols are used in
the graphs of class means (Append1x A).

H

231te 4 is mpade of classes from 4 school districts which were similar,
located near one another and treated as a single s1te in this study.
Otherwise, site = school d1str1ct

A%
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Except for districts 3 and 8, all CSMP classes had studied CSMP since first
grade. In these two districts however, these students began the program in fourth
grade with a special "entry" program and consequently were about one-half a semester

behind the other classés. P

Based on scores from the reading test administered to all classes, the 30
classes were reasonably similar in ability Yo the 25 non-CSMP classes. Furthermore,
the classes tended to be rather above average in ability, with the mean reading
scores corresponding to percentile ranks of about 61 and 60 for CSMP and non-CSMP
respectively.

L)
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The MANS Tests

~ The MANS . Tests (Mathematics Applied to Novel Situations) are short test
Ljfa1es developed especially to assess what are thought to be some of the
underlying thinking skills of CSMP. MANS scales of various kinds have been

used in the evaluation of CSMP in secohd through fifth grade.

The Scales are administered by trained testers, who follow a standardized
script including sample problems for each scale. Then the Students do the test

s items in that scale and the process is repeated for the néxt scale. The scales
T p R ’ N *
~ do not contain any of the special vocabulary or techniques of the CSMP program

and mostfof'them argfbuilt around mathematical situations that are unfamiliar

to both' CSMP and non-CSMP students.

An intensive pilot test and review procedure is uséd in developing MANS
Sca]gs; Evaluation Report 4-B-3 contains a detailed description of this proces;
in an earlier sfudy. Previous scales are often reused and new ones continually
addedk In the bresent study there aere a total of 32 MANS scales, containing
an average of about 8 items and requiring an average of about 5 minutes each, though

the tests werigessentia11y untimed except for those dealing with estimation. Three
d

testing periods of 50-60 minutes eachdwere required.

1
» v




Method of Analysis
Although various analyses were carried out at the student, school and district

levels, the main analysis was‘'done on class means. For each test scale,.a mean

score was calculated across all the students in class who took the test! and who
also took the reading test. The corresponding mean reading test score was also
calculated. In both cases raw scores were used. Append;x A)gives the graphs of , . ’

these class means so that one can compare visually test score versus reading’score

-
~

A Y
for the set of 56 classes.

An analysis of covariance procedure (1‘and 48 degrees of freedom with reading

N

as covariate) was then used to compﬁiz the mean score for the 31 CSMP classes

.
.

versus the mean score for the 25 non-CSMP classes on equ individual scale.

Analysis of class mean data is presented in the next section, "Comparison of Class

€

<

Means".

. .
A later section, "Graphs of Djstrid?“MEEﬁZ:jdzz;; 27, presents graphs of

various test scores aggregated by district.

AN

>

L}

Analysis of results across students rather,than across classes is included in

Appendix A. In fact, Appendix A, by itself serve§\as a fairly complete report of

4

the results.

s

Finally, Appendix B compares the results obtained when an analysis of

/

:'

* covariance procedure was used with classes, schools, and districts as the various

\
units of amalysis. ¢

v

. - 4
]New students who joined their class after the end of September were not included
in the analysis; see page 35.




2Using an F-test with 1 and 48 degrees of freedom.

.

Comparison of Class Means

On the following pages, summary data are presented for each scaf%f The scales

L

have been grouped into categories according to the kind of task involved.

Ve

For each scale, a brief abstract and sample item are given. ZFhen the mean

scores across CSMP classes and across non-CSMP classes are compared.1 Finally,,

the p—va]uezzdf this éomparison is given, i.e. the probability that a difference

that large between the two groups could have occurred by chance if the two groups

were “really equal". A p-value of .05 or less is often designated as "significant".

Since class means were the major unit of analysis, it was possible to optimize
the time aJai]aB]e for tegiing by %aving random halves of each class take different
scales. This was ﬁossib1e in the cases where the two scales had identical directions‘
and those scales in which this occurred will be indicated on the following pages. It

was also possible on occasion to do this at the item level: on the CTBS Reading

Comprehension Test, half the students took one set of 25 items while the other half

‘took another set of 25 items, there being 5 items in common. Thus for some of 'the

scales, the class means were based on a random of half of the stgdents‘in the class.

—
This is one of the reasons that the correspohding mean reading score for a class
’ »
\

varied slightly from test to test.

\ A summary of the results for the various scale categories is given on page 19.

What are given are actually adjusted mear’ scores, i.e. mean scores adjusted for
differences in reading ability between the two groups. Since such differences were
small, these adjustments amounted to about 0.1 on most of the scales.

4




A ) ‘
COMPUTATION Scales -

Adjusted Means p-value
7 . CSMP  non-CSMP -

€1 CTBS Computation, Level 2, Form S

48 multiple-chojce items, 12 for each operation
Roughly half thé items involved whole number
algorithms, a quarter of them involved fractions,
and a quarter decimals. g

. A random half of each class took a set of 24 items,
the other half of the class took the other, 24-item .
set,
(lass means are based on the entire set of 48 items.

»

¢

a) Addition 9.6 9.3 .07
'b) Subtraction 9.6 9.0 .53
~ c) Multiplication 8.5 8.4 .68
d) Division 7.6 7.6 .95
Total, Computation 34.9  34.3 L 42

’ - .
-

Q . |




MENTAL ARITHMETIC Scales

(3

Adjusted Means p-value ¢
CSMP  non-CSMP «

C3-C6 Mental Arithmetic

Each item was an open number sentence to be done

mentally, i.e. without "scratch" work.

The answer box could appear on either s1de of the ,

equals stgn. - /

Many of the items required more than merely. .
calculation skills (see C6). ~
Half the students did C3,C6; the other half did C4,C5.

€3 Addition (5 items) 3.4 2.9 .01

Sample: 9,001 + [ __ ] = 9,100

C4 Subtraction (5 items) 231 2.5 .01

sample: 700 - 401 =[___] ’

S -~
5

C5 Multiplication (11 items) 6.4 5.1 .01

Sample: 12 x 500 =[ |

C6 Division (11 items) 6.7 5.4 , .00

40

]

Sample: 1,200 divided by 30
" 1,200 divided by 15

Total, Mental Arithmetic 19.7 15.9 .01




£E2-t4

£3

t4

E6-E9

Eb
E7

E9

Estimation Intervals

ESTIMATION SCALES

/ . E . . .
Determine which of several given intervals contains

the answer to a computation problem.
There was a time 1imit of 1 minutes for each of

-

¢

N Adjusted Means p-value
.CSMP  non-CSMP :

£2,E3,E4.
Addition (8 items) 6.6 - 6.3 14
Sample: .
279 + 165 o 10 50 100 500 1000
Multiplication (7 items) . 5.2 4.7 .01
Sample:
11 x5 o 10 50 100 500 1000
Division (7 items) 3.9 3.4 .01
Sample:
133 divided by 50 o 1 10 20 100
Total, Estimating Intervals 15.6 14.5 .01

Most Reasonable Answer A
For a given computation problem, determine which
of 3 answers (all of which are wrong) is most .
reasonable.
Half the students took E6 and E9;,the others took E7,E8.
There was a time 1imit of 1%:minutes for each of E6-E9.
, : 257
Example: 21 x 123 = 2,557

25,557

t &
d '

Addition (6 items) 3.9 3.7 .09
Subtraction (6 items) . 3.3 3.4 .38
MuTtipTication (6 items) . ‘ 3.1 3.0 .86
Division (6 items) 2.7 &.7 .69

->Total, Most Reasonable Answer 12 9 .82

9 1

Ld
‘
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MEASUREMENT ESTIMA¥ION SCALE

) 3 - Adjusted Means- p-value
& , CSMP non“C§Mp‘

\

"2 2.1 .81

=

Measurement Estimation. (6 items)

Estimate the answer 'to a visually presented problem o ' ‘
in area, volume, height, etc.
A:.range of answers was accepted.

N

Sample:
This playground is divided into. 20 sections. .
It takes one gallon of paint to cover one section.

N
X _ . .
Y About how many gallons of paint would it take to '
cover the shaded part of the playground? , .

£~

2 ?

NEGATIVE NUMBERS scale! . o

N2 Negative Hits and Misses (10 items) 6.4 5.8 .05

Given two rules: each hit means a gain of 5 points .
- each miss means a loss of 1 point .

Determine the missing piece of information. i
Zi;f the students took one set of 5 items, the others-

0

Sa

ok 5 other items of a similar format. “
ple: SN

Peter Starzed with Nuber Number | Ended with

sa-e 2f 7T\ of Hits | of Misses __a sgore of '
. imo below 2072 l r 1 l ‘ |12 below zero ! ™

1Nega£i§e Numbers , Decimals and Fractions (next pages) were all labelled "N" for
Number Systems. ©

i

g




FRACTIONS Scales - ‘ -

Adjusted Means p-value

(Half the students took N3, N6, and N9; CSMP  non-CSMP

14

the other halfstook N5, N7, N8, and N10.) ’
*'N3 Measuring Fractional Inches, (3 items) 1.4 1.6 A7
\ «
Sample: Put an arrow at 3%-inches
< 'I'l“‘lll“‘,"‘.‘l“lil
34n. 4 in. § 1n. N
N5 Eractional Areas (8 items) 4.1 3.9 .25
Sample:  shade % of the figure y
N6 Equivalent Fractions (4 items x 5 per item) 14.0 13.4 .19
Sample: Circle the fractions that are equal 'to :
the one in the box.
2 25 4 30 '3 5
k3 L5 [ 1 K 15
&
’ ’ : ./
N7- Fractional Open Sentences (6 items) 3.2 2.6 01
Sample: ]
2"*‘ =1
N8 Which Fraction is larger (5 items) 3.4 3.1 .13
. 3 5 .
Sample: T 1o «
N3 Fractional Word Problems (5 items) 3.0 2.6 .01
-&
Sample: %—of a 200-page book is ____ pages.
\
N]C Other Representations of Fractions (6 items) 3.9 3.9 .85
sample: Circle the arrow that points to %
A . :
o 1 2 3 4
1s
. )
Total, Fractions 33.0 31.1 .03

’

-

)
- .

-
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DECIMAL Scales

Adjusted Means p-value
CSMP non-CSMP

Nl Decimal Gas (7 items) ’ 4.5 3.5 .01

.

A series of simply worded word-problems about
gasoline involving decimal numbers.

Sample: -
) Tom has 6.5 gallons.
He buys 3.5 more gallons.
How much gas will he have then? i
¢
‘\
Né Decimal Magnitudes (10 items) 6.6 5.0 .01

A composite of two kinds of items:
Sample 1:

Which is larger? 4.999 or 5.1

Sample 2:

T'l l'_llllllr TllT]Tlr‘l]rlI'lS

Put an arrow at 3.4 cm. 3 om, ‘ s

Total, Decimals 11.1 8.5 .01

l '
l [




-[ > | ORGANIZING & INTERPRETING DATA Scale
’ Adjusted Means p-value
CSMP nop-CSMP
01 Weight Graph (10 items) 6.5 ° 6.5 .81

[
Given a graph in which weight (axis labelled at
10 pound increments for each 5 units)is plotted
against age (axis labeljed at 2 year increments for
each 2 units), determine age per given weights and

vice versa.
) L
: PROBABILITY Scales
P1 100 Outcomes (24 items) - ‘ 13.5 12.3 .02

Various random d&vices are given.
In 100 trials give the best estimate for how often
each, cutcome will occur?

Sample:
Joe plays the game with marbles and a bag.

He closes his eyes and takes a marble out.
Then he puts it back.

SUPPOSE JOE PLAYED THE GAME 100 TIMES
_ About how many times would he get a black marble?

About how many times would he get & white marble?

————

. About how many times would he get a shaded marble?

About how many times would he get a marble that is not white?

P2 Which Box? (6 items) 3.7 3.5 .40
Given three boxes containing various 1, 2 and 50-cent
"balls", determine from which box it wou]d be best to make
a blind draw. .
. Sample: wumﬂBOxwmnovamoms?
© 0 ® ®,
OONC) (ONQD)
(OO, ® ® 6 4
ORCRC o L_©40
21
Total Probability 17.2 15.8 .02

.
.
L3
.
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. NUMBER RELATIONS Scales

( . Adjusted Means p-value
- CSMP  non-CSMP

Rl Solving Functions (8 items) 5.5 4.8 .01

* Given 3 pairs of numbers produced by a "number machine", )
deduce the missing number from the 4th pair.

I3

Sample: I ol1 .

26

4é ’ .
I - :

NN ELSIRE RIS

Y
R2 Using Number Machines ‘(10 items) o 6.7 5.5 .01

Given a set of labelled number hacﬁines in.
sequence, find the original input or the final .
output.

Sample:  .-._

-

oS o '
) oy O OB of a8 o8 N G S o N tay oW 6 a8 s
: - =

Total, Number .Relations 12.2 10.2 .01




&

ELUCIDATION Scale

:5: .
§ Adjusted Means p-value
CSMP  non-CSMP -
» " )
Ul Elucidation (4 problems, 25 possible correct answers) 16.2 13.2 .01
Find as many solutions as possible to
a given problem.
Sample:
Close your eyes.
Pick out three balls.
Add to get a total score. .
What are the possible total scores? FZ,
WORD' PROBLEMS Scales’
N .
W2 Two-Stage Word Problems (7 items) 4.5 4.2 1
*  Sample:
Jim has $10 in his bank now. ~;:

Each week he will add $5 to his bank.
In how many weeks will he have $30 in his bank?

*

.
-

. .
W3 Three-Stage Word Problems (5 items)-™ 2.2 1.9 2
‘ Sample:

Joe puts boxes into piles.

Each box is %-foot h1gh.r

Each pile is 5 feet high. .
How many boxes does he need to make 3 piles?

(‘ Total, Word Problems 6.6 6.1 ° .03

]Ha]f the students took W2, the other half took W3.

Q. 18

.
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Table 2, below, summarizes the class mean_data by categories. Every instance

of significant differences favored CSMP classes.

' Table 2

‘Summary of Class Mean Data =
by Scale Category

Category Scales ns/tn] CsagjuStedngﬁiggMP p-value
Computation ‘ ¢1: a,b,c,d 0/4 34.9 34.3 .42
Mental Arithmetic €3-C6 4/4 19.7 15.9 .01
Estimating Intervals E2-E4 2/3 15.6 14.5 .01
Most Reasonable ‘Answer E6-E9 0/3 12.9 12.9 .82
Measurement .Estimation Ml on ) 2.1 2.1 .81
Negat ive ‘Numbers N2 - 1N 6.4 5.8 .05
Decimals ’ N1,N4 2/2 na 8.5 .01
‘Fractdions N3, N5-10 2/7 ‘ 33.0 31 .03
Organizing Data o - 0/0 '6.5 6.5 .81
Probability P1,P3 1/2 1732 15.8 .02
Number Relations R1,R2 2/2 12.2 10.2. .01
Elucidation ul 11 16.2 - 13.2 .0
' Word Problems W2, W3 0/2 © 6.6 6.1 .03
A Scales 14/31 193.9 - 177.2 .01

]ns/tn = number of scales in category which produced a significant difference (p .05)

divided by the total number of scales in category.

It can be seen thai in six categories the CSMP advantage was decisive whether
one looks at p-value for the whole category (almost always €.01) or at proportion
of indivipua1 scales significant (12/13 times across the six categories). These
categories Qere Mental Arithmetic, Estimating Intervals, Negative Numbers, Decimé]s,

Number Relations, and Elucidation. -

In three categories there was a significant difference in favor of CSMP on
the total for the category, though most of the individual scales did not produce
differences large enough to be significant. These categories were Fractions,

Probabjlity, and Word Problems.

In four categories there were no significant differences, either in the

category total or in any of the individual scales. These categories were

Computation, Most Reasonable Answer, Measurement Estimation, and Organizing Data.

[ ]
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. between the groups corresponds to approximately the 40th, 60th and 77th

4

3 S ) . .
d MANS'Scorés According to Reading Level of Student

Students were assigned to one of four groups according to their reading
scores; then the mean ‘scores on each MANS scale were computed separately for

CSMP and non-CSMP students in each of these feur groups.

The number and percent of students in each group is shown in the table .

be low.

Number and Percent of Students
in Each Reading Group

e

Mean Reading Score “ Number (and Percent)
CSMP | non-CSMP ﬁ CSMP non-CSMP
Q4 (lowest quarter) 10.4 11.0 125(21) | 114(23)
103 16.6 16.4 147(26) | 114(23)
Q2 ‘ 20.1 20.0 147(24) | 124(25)
Q1 (highest quarter) 23.2 23.2 I 186(31) | 141(29)
‘ 605 493

It can be seen there are about equal numbers of students in each group
except the highest group wﬁigh has somewhat more. The points of division

peréenti]es according to the norms of the CTBS Reading Test, though this is

only an estimate since individual studentskonly took some of the items of the

test. In any case it is clear that the whole group is somewhat higher than average
in reading ability with the lowest readers under-represented. Overall, the

mean reading score corresponds to a percentile rank of about 60.

On the pages which follow, graphs are presented for each MANS category. The
graphs show, for each réading group, average MANS score versus average Reading score.
For CSMP students, x's  joined by a solid lihe represent the four groups ( X—x—x%x—x).
“For non-CSMP students, dots with a dashed line are used (0---®---0---9).
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From the graph above, for Jotal MANS, it can be seen that thefe was a

smaller, though still clear, CSMP advantage at the lowest reading 1eve1'than -
at other reading levels. This finding is not reflected on each of the other

graphs, which seem to show one of two rather different things.

a)

)

> Reading

In most categories, the lowest level of readers in CSMP do quite as
well, compared to their non-CSMP counterparts, as the other levels of
readers.

In four categories, the lowest level of readers in CSMP have scores
virtually equal to their non-CSMP counterparts, while.at other reading
Tevels, CSMP students are doing better. This is true for Probability,
Word Prob]ems,‘Mental Arithmetic and Estimation. In the latter two
categories hqweyer, the graphs indicate that this may result from
outstanding performance by the Tow-reading non-CSMP students. (See the '
graphs of class means, pages Al9, A25.) ~ | '
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Graphs of District Means

In the previous section, graphs were presented to‘show comparisons betweeh
CSMP and non- (SMP students according to the ability level of the students. In
this section, a similar presentation is given, except the mean scores for the
various districts are compared. It is the case that different methods of analysis
(whether data is aggregated- at the student,'cléssroom, school, or district level -
see Appendix B) produce very similar resu]tsQ However the graphs presented in this
section are probably much easier to interpret than the more detailed graphs of
Appendix A and in fact they need little explanatory comment.

4

For each district, a CSMP and a non-CSMP mean were calculated for each
category or grouping of scales. This was done by taking the means across '
classes. Then these sets of means were plotted aéﬁinst the corresponding
mean reading\score, and a regression line drawn for this set of district

means.

[ 4

Each district mean is shown by a different numeral. Circled numerals

W

stand for CSMP, uncircled numerals stand for non-CSMP. The graphs are in
the form: : ' o B

1

MANS CATEGORY

¢

N

(= District Mean across CSMP Classes
x = District Mean across non-CSMP Classes

>
Reading

-
Gl ) - P ) o O O oD =P o s B Oy a0 - o &s
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B The graphs reflect the numerical data from the analysis of clas’s means; in
| particular they show dramatically how great the CSMP advantage is in the areas of
. Mental Arithmetic, Decimals, Number Relations and Elucidation.
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New Students

r Separate mean scores were calculated for two special groups of students:

. New students, who moved or were transferred during the previous summer
. (these students were included in the various data in this report)

Late students, who moved to their new school after September 30
(these students were not included in the various data).

On the average, there were 1 or 2 new students per class and 1 late student.
However, the distribution across classes was very uneven; for example, many
classes had no new students, while others had 5 or more. '

Table 3, below gives the mean scores for each of these groups for CSMP and

3

for non-CSMP students. L
’ Table 3
‘ Mean Scores, New and Late Students

® ! New Students Late Students
Category CSMP Non-~CSMP CSMP Non-CSMP

CTBS Reading 16.7 18.1 . 16.8 15.2

* Computat fon 3.8 33.6 31 39

Mental Arithmeiic 17.0 14.5 14.5 11.2

Estimating Intervals 14.8 13.7 12.2 11.5

i Most Reasonable Answer 12.4 11.8 111 16.4

Measurement Estimation 1.6 1.9 1.6 1.8

Negative Numbers 5.6 5.5 4.8 4.1

Decimals .6 8.1 9.4 5.8

Fractions 28.0 28.2 27.6 23.9

Organizing Datas 6.0 6.2 . 5.3 5.6

Probability 4.0 14.9 14.4 11.8

Number Relations 10.6 10.0 10.0 6.2

Eludication 14.4 12.7 11.8 8.6

Word Problems k 5.8 5.9 5.3 5.3

; . Total 174.6 167.0 158.9 137.9

. Number of Students 55 31 24 25

35
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It is somewhat difficult to interpret this data. Clearly, CSMP students
did better then their non-CSMP counterparts, and their advantage was greatest
in Mental Arithmetic, Decimals and Elucidation, i.e. scales which also produced

P large differences in the original analyses. .

[4 N 4

Furthermore, if one plots the total MANS score against reading ang
superimposes this graph onto the graph on page 26 (the graph of mean scores by .

reading level for all students) one gets the graph bictured below.

w1 [rotal of am
el LeaNs scales
“ n ? -
/. .
- e
L]
19 N ‘
N =:New Students: (= CSMP, N = Non-CSMP .
. e L = Lhte Students: (D= CSMP, L = Non-CSMP ‘
' ‘A1 Students: x——x~—x-—x = CSMP :
¢---0--—0---8 = Non-CSMP |
mwm \
o n \
o > Reading “

\
* \

o
. . - 2 .
Surprisingly, each of the groups had higheﬁ scores than would have been

expected from the graphs of all szdents, though the CSMP advantage remained.

Whether or not the same results would have occurred at various ability levels -
as we11‘was not investigated because the numbers of students was too small to

be subdivided in this way. Nevertheless, this data, tentative as it is, does
not support the view that students transferring to a new school at the beginning
of school, or even later in the year, suffer in their performance; this finding

is true for both CSMP and non-CSMP students.
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Appendix A
Scale-by~-Scale Statistical Analysis

This Appendix contains information on each MANS scale. There are two
kinds of information given. First, the actual test items and various item
statistics are givén for each scale (see page A2). Then, for each cateyory
or grouping of similar scales, a graph of class means is given for reading
versus the total score on that category (see bage A3). The scales appear in

alphabet-ical order by scale category as shown below with their page number in
this Appendix. '

Computation ' )wﬂ\

CTBS Math Computation (C1) - A4
Mental Arithmetic (C3-C6) ~ A10

Estimation ‘
Estimating Intervals (E2-E4) - Al6
Most Reasonable Answer (E6~E9) - A20

Measurement Estimation (M1) - A26

Number Systems .
Decimals (N1,N4) - A28 ~
Negative Hits and Misses ({N2) - A32
Fractions (N3,N5-10) - A36 . b

r ~ Organizing and Interpreting-Data (01) - A44
Probability (P1,P3) - A48
Number Relationships (R1-R2) - A52

Elucidation (U1) - A56

Word Problems (W1,W3) - A58

a




Item Statistics

, Percent Correct
- Test [tems '

CSMP |Non-CSMP

&

®

()
-/

Number of Students
, KR 20 Reliability

. Readind Store
Correlation: Reading Versus Scale

s
A

looee

1 2 [ 3 ATl »

(:) Means by Ability Level: CSMP

M ——— — /

- The number of CSMP students will usually be about 630 except when the

.The mean raw score on the sampled jtems of the CTBS Read1ng Comprehension Test

“third row of the table, is the resulting t-statistic 'with degrees of freedom in

The test items listed here are shown in a greatly compressed and sometimes
altered form so that what required a full page on the student ccpy of the
test can be sqeezed 1nto this space.

These are the percentages of students getting the item correct.

scale was taken by a random half of each class. For non-CSMP, it is
usually about 500.

The KR 20 reliability coefficient is a measure of the degree to which the
items in a scale are testing a single underlying ability. A large KR 20
(above say, .8) means a high correlation among the items; a low KR 20
(below say .5) means a low correlation among the items and not a 51ngle
under;y1ng ability.

for those students who took th1s particular scale.

The correlation between ‘scores on the reading test and scores on this particular
MANS test

Students were divided into four quart11es according to their reading score,

with roughly equal numbers of students ‘in each quartile. .In each quartile an
Analysis if Covariance across students was employed In the;tab]e, for each

of CSMP and non-CSMP the adjusted means are given (taking into account differences
in read1na scores, which adjustments were always small because of the restricted
range of the reading scores) Also given below this pair of mean scores, in the -

the hundreds. A rough rule of thumb would be to consider t-values above 2 to be
significant. This is aggregation by students rather than classes, so this is a
much-more 1iberal test of differences. Positive t-values indicate a CSMP advantage,
negative t-values a non-CSMP advantage.

A2 : 4,
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Graphs of Class Means

-

The right hand pages are for the graphs of class means. In the hypothetical
graph below, each class is represented by a dot whose location is determined by the

average reading scores (horizontal axis) and MANS Test score (vertical axis) for the
students in that class.

Test Score
N\

‘6 Adjusted Mean Scores: ’
CS® Classes o

I ’ Non-CSMP Classes =

, Probability Level =

s, Reading Ability, .
Raw Score

-

Based on this set of class means thus graphed, the regression line has been
drawn. This 1ine is the best linear prediction of mean class test score that
can be made from knowing the ability level of the class. Note in the exampie
that classes A and B fall well below the regression line, or are scoring well
below what would be predicted for them knowing the ability level of the class,
while classes C and D fall well above the regression line. Note also that,
al'though class A had a slightly higher mean score on the test than‘'did class C,
class C did much better given relative ability scores of the two classes.
When the class means generally fall close to the regression line, test scores
are well predicted by the covariate; when they are more dispersed from this line,
the covariate is a less effective predictor. .
In the box in the lower right hand corner, the mean scores across CSMP and
across non-CSMP classes, adjusted for reading ability,.are also given, together
with the p~value obtained from the F-test. -?The.p-ualue is the probability that
a difference in mean scores that large could have occurred by chance alYone.
Hence, the smaller the p-value (especially below, say, .05),. the more tikely Jjt
is that there are "real" differences bétweén CSMP and non-CSMP classes).

s In the actha] graphs, CSMpP qiaéfes are represented by "solid" symbols, ]
l non-CSMP by corresponding "gmptx" symbols. (%ee~page for key.) |
4 \




Cla) Standardized Computation-Addition (2 forms)

. . I
r— ﬂ’*“
Form 1 Percent Correct | Form 2 Percent Correct
. Test Items CSMP TNon-cSMpBiserialll - Test Items| “CSMP  [Non—CSHP
" 36 16 + 5
- 29 96 96 50,04 96 96
Fd
3
179 =+ 430 ~ 245 80 71 29,42 13 + 23 90 89

36.418 1 ' 2,713
1,893 76 67 50,33 9 77 80

25,133 574

- 8.030 . * 2,020

% - % 71 61 .| 34,24 346 84 79
159
+ 350
S )
0 64. ; /f*
14 36 * 121~
59 75 66 48,53 7 37 47
- 6.25 ?
S20 00 .
075
o 92 84 52,56 | . 32; 89 88
- 125
Number of Students 3156~ 263
KR20 Re]iabi]ity .52 .51
Meag Rea?1zg Score 18.1 18.2 Number of Students 315 256
orrelation iabili
. > 37 .38 KR20 Reliability .33 .29
. |Reading versus Scale Mean Reading Score |" 18.0 { 17.8
. { ‘ Correlation, 26 38
l Reading versus Scale ) )
Across students, Means By Ability Level
regardless of form: ] ’ 3 | 4 I an

CSMP| 4.3 4.6 | 5.04] 5.2 4.8
non CsMP| 4.104.4 || 4.8[5.1 || 4.6

- t-test| 2,001.3 | 21)11.2 | 2.4
Together with the other C1 scales (b, ¢, and d), each of Forms 1 and 2 constftuted
a set of 24 items (half the items of the CTBS, Level 2, Form S, Computation Test).

This set of items was preceded by a sample item, as per the CTBS qirections,
and with a time 1imit of 20 minutes. A1l items were multiple choice (not shown).

A 14

&

'}

4
+
=S
N
HE N R EE B IS B D D BN S I A W O aE e B e




c“t‘
' ¥
Clb) Standardized Computation - Subtraction (2 forms)
: ' Form 1 Percent Correct | =~ | Form 2 Percent Correct
Test Items | “CSHp  [Non-CsMP|Biserial Il test Items CSMP_ [Non-CSMP
l 490 - 130 9 90 32,64 647 77 76
. - 159
5,681 .
l . 108 83 78 156,48 648 - 105 89 .| 9
I' ¢
7,605 -
6,341 - 457 76 73 66,52 - 4,327 70 70
' 33 93 N 33,2 3-1 70 77
E ]
l 352, G
362 - 36 69 §9 39,44 . 19 88 88
' $25 99 64 66 51,72 - 48 3 71 68
1 [R>) - 4 8 t
I' ..
Number of Students 315 256
l Mean Reading Score 18.1 18.2 KR20 Reliability 3]557 25661
Correlation, 44 43 Mean Reading Score | 15'p 17.8
Reading versus Scale Correlation, 35 :
l Reading versus Scale ) 36
L)
' Means By Ability Level
1 2 3 4 || AN
l CSMP| 3.88 4.5) 4.9 5.2 4.6
non CSMP| 3.7 § 4.3 4.8 5.2 | 4.5
I t-test] 0.8 1.0 1.0 -0.]][ 1.3

1. See Note 1. for Cla).




Clc) Standardized Computgtion - Multiplication (2 forms)

AN
Form 1 .Percent\Correct | . . Form 2 Percent Correct
Test Items | “CSMP [Non-csmp|Biserial Test Items | ~Co¥p— [Non-CSMP
300 '
x 3 92 90 54,48 25 96 91
o . X 4
70
« 5| 8 | & |s26s 3057 | 75 79
¥ T —
237 59 / 33"
X 506 63 51,40 X 24 77 78
' 1yl
2x n 77 44,44 T3 54 45
3 3 o~
8 x 1 64 43 47 ,24 6.68 X 9 61 63
7.45 $13.30
Number of Students | 315 263
KR20 Reliability .64 .58
Mean Reading Score | 18.1 18.2 Number of Students 315 256
Correlation, 41 46 KR20 Reliability 58 48
Reading versus Scale Mean ‘Reading Score 18.0 178
Correlation, 37
Reading versus Scale : 26

Means By Ability Level

1 T 20 5 4 Jan

CSMP{ 3.6 R 4.0} 451 4.9 4.3
4.9
0.1

non-CSMP| 3.5 § 4.0 {| 4.5 4.3
t-test| 0.4 § 0.3} 0.2 0.3

1. See Note 1. for Cla).
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l C1d)  Standardized Computation - Division (2 forms)
Form 1 Percent Correct
N Form 2 Percent Correct
' Test Items CSMP  {Non-CSMP B1ser1ia1 Test Items CSMP  {Non-CSMP
28 - 7 84 84 60,46 7)) 427 78 83
' 5 7550 78 81 |70,54 9 Y183 73 76
' ' 6 } 12,000 73 79 56,48 39 ) 3,370 39 39
. 330 - 5 77 78 | 68.65 C 33 52 56
. 4= 1 17 17 17,10 $3.00 ) $24.00 7 59
. 21 TTo0E | %6 39 33,30 $12.00 + 4 80 77
Number of Students 315 263
l KR20 Reliability .62 .55
Mean Reading Score 18.1 18.2 Number of Students 315 256
_90”‘916“02- : .40 .45 KR20 Reliability 53 57
' Reading versus Scale Mean Reading Score 18.0 17.8
Correlation, 45 43
' Reading versus Scale ’ )
. \ Means By Ability Level
CSMP
. non-CSMP
t-test

1. See Note 1. for Cla).
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Scale (Cl

Notes:

1.

In each class, half the students took one set of 24 items,’the other half
took the other set of 24 items. To calculate the class means on the total

of 48 items of this test (the CTBS Level 2 Form S Computation Test), the

means across the two 24 items sets were added together. The graph on the
facing page shows the distribution of class means; also given are the adjusted
means across CSMP and non-CSMP classes, and the p-value of the ANCOVA F-test.

A similar procedure was used for the 12-item subsets (half of each class
taking a 6-item set) for addition, subtraction, multiplication and division.
The adjusted means and p-value for these subsets were as follows:

djusted Class Meansl! 1
CSMP [non-CSMP  |p-value d
Addition 9.6 9.3 .07
Subtraction 9.2 9.0 .53
Multiplication 8.5 8.4 .68
Division 7.6 7.6 .95

The scatter plot on the facing page clearly indicates that, not only is there
very little difference between CSMP classes (solid figures) and non-CSMP classes
(empty figures) but there is also not a particularly strong relationship between
reading apd computation scores; the classes are widely dispersed from the
/yegression Jine. Acros$ students the correlation between reading score and the
various 6-item sets of items were only in the .3's and .4's' the correlations
between the reading and 24-item sets were about .5. ,
On most indivdual items, there was very little difference in percent correct
by CSMP students versus non-CSMP students. CSMP students had a slight
advantage on the 12 items involving decimals (a mean score of 8.5 versus 8.0)
and on some of the column addition items. On items involving_fractions, CSMP
students did a little better on one type:

1 1 1 1 1 ] ]
(8 x7 X7 3.3 3o
non-CSMP on another: - -
3 .7 3 1 1 1
Exg 77 T3+ g
42‘ ,
A8
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C1: CTBS Computation Class Means
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L1 1 Adjusted Mean Scores:
45 27 Tt T P siistatnitinasnsetssinntil CSMP Classes = 34.9
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T | “ i} Probability Level = .42
by !
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C3 Mental Arithmetic - Addition™

' Percent Correct
Test Items CSMP  {Non-CSMP
501 + 501 + 501 4 501 = 78 73
+ 125 = 250 83 70
9,001 + = 9,100 7 58
125 4+ 125 <+ 225 ¢+ 225 = 63 58
4,999 <+ = 10,000 47 30
Means By Ability Level
VL2 8 3 & Tan ]l wumer of Studens 327 | 276
| KR20 Reljability .55 .59
CsMP| 2.6 3 3.3 § 3.5 ) 4.1 4 3.4 Mean Reading Score 17.9 17.8
non-CSMP| 23§2.7 {12.9} 3.6 { 2.9 Correlation, 42 .34
t-test] 148250251 3.2114.7 Reading versus Scale

calculations in their head and write down only the final answer.

Ve

oy

A10

1.Students were not allowed to do paper and pencil calculations; but had to do the
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C4 Mental Arithmetic - Subtraction

Test Items‘

Percent Correct

CSMP  {Non-CSMP
459 — 359 = 85 85
1,000 - 5 = 78 61
700 — 401 = 56 44
~ 250 = 150 39 26
Means By Ability Level
! H 2 H 3 JI 4 | AN} Number of Students 337 276
csmp| 1.8 § 2. . 3.1 KR20 Reliability .66 .64
Mean Reading Score 18.3 18.1
non-CSMP 2.6 Correlation, - 54 42
t-test 4.7 ||Reading versus Scale

1. See Note 1, for~ Sca]e €3




|
E C5 Mental Arithmetic - Multiplication .
!

Percent Correct

; Test Itens y ’ CSMP_ [Non-CSHP
7 x 30 = | 83 | 83
Al I

+ 3 x 125 = 77 g
x 30 = 900| 68 | 5

92 x| ] = 28] s 53"
x 250 = 500| 69 | 48
12 x 500 = 40 32
0 x 20/ x 5§ = 40 27

11 x 273 = 3,003

53 33
22 x 273 =
25 x 32 = 900
36 20
26 x 32 —
x 585 = 0| g7 85
(8 x 29) + (2 x29) = 27 12
Means By Ability Level - -
1 2 Aﬂ 3 4 All Number of Students 33751’ 27674
KR20 Reliability . .
| cowp 3.4 590 680 8.60 681 e Reading Score | 18.3 18.1
non-CSMP| 3.1 4 a.6{ 5.8l 6.5l 5.1 Correlation. " 49
. t-test| 1.0} 3.2§3.0f 5.9] 6.9 Reading versus Scale )
1. See Note 1, for Scale C3
a2 9.2




. . C6 Mental Arithmetic - Division

) Percent Correct
Test Items CSMP  {Non-CSMP

210 Divided by 3 = ‘ 66 58

500 Divided by 2 = | 5 » 50

700 Divided by 10 = ‘ 84 VA \

- 800 Divided by = 200 60 45

360 Divided by 90 = | 46 37

Divided by 3 = 30 63 38

1,200 Divided by = 4 55 45

i
|
i
i
|
|
1
i
i
l 3,600 Divided by 15 = 240
I
1
i
i
|
i
|
i

38 3]
3,615 Divided by 15 =
1,200 Divided by 30 = 40
. 38 24
0 1,200 Divided by 15 =
‘ 524 Divided by 524 = 76 70
498 Divided by = 498 78 68
Means By Ability Level _ : \
10 2 1 3l a4 {L a1 ]| wumber of students | 327 276 .
.. KR20 Reliability .85 .84
CSMP) 3.94 6.3 74 P11 ST frean Reading\Score | 17.9 17.8
non-CsMp| 3.2 4.34| 5.7 7.7}f 5.3 Correlation, 62 53
t-test] 1.6] 3.7]] 3.8] 4.1] 6.5][Reading versus gga]e R S .
1. See Note 1 for Scale €3
!
} L]
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Scales (3-C6

Notes:” N 0 :

1. The graphs and covariate statistics for class means on the total of the four

mental arithmetic scales are given on the facing page. The adjusted means
across classes and the p-value for the individual scales are given below.

Adjusted Class Means
CSMP_Inon-CSMP — Ip-value

C3 Addition 3.4 2.9 .01 /
C4 Subtraction 3.1 2.5 .01
C5 Multiplication] ~ 6.4 5.1 .01
C6 Division 6.7 5.4 .01

.2. CSMP students did relatively best on items requiring some strategy:
(8 x 29) + (2 x 29); 30 x 20 x 55 hints such as 11 x 273 = 3,003 22 x 273 = ? -
and 3,600 - 15 = 240 3615 =+ 15 = ?

On the six items of these types, the mean percent correct was 39 for CSMP students
versus 21 for nonfpSMP students.

Of the remaining items, 13 had the answer box on the left of the equal sign. On
[ these items CSMP students averaged 65% correct versus 52% for non-CSMP.

The remaining 13 items all had the answer box onthe right of the equals sign; the
+ + mean percent correct for these items was 69 for CSMP and 60\for non-CSMP.

i
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E2 Estimating Intervals - Addition

i Percent Correct
Test Items CSMP_ [Non-CSMP
ADDITION -
185 + 97 0 10 50 100 500 1000 90 87
(Other items used this(format.)
28 + 24 90 85
L
L7
59 + 38 91 81
-
473 o+ 86 82 ?2
B 279 + 165 86 84
13 + 29 4 84 80
257 + 2§4 70 69
19 + 19 + 13 60 60
Means By Ability Leve] ) .
1 2 3 4 | AN Number of Students | 630 519
CSMP| 5. { KR20 Re]iabi]ity .69 72
CSMP °.516.4 §6.8 7.2 116.5 Mean Reading Score 18.0 18.0
non-~-CSM 5.616.0 6.6 6.9 6.3 .Corre]ation’ 47 34
t-test| -0. 6 1.64J[].4 2.0 II1'8 Reading versus Scale ‘

There was a time 11m1t of 17 minutes.

r

the next two scales.

57

A6

. This scale was 1ntended to be, and was, qu1te easy (mean percent correct =
prepare students for the format and short time 1imit {but more difficult items) of

LN .
Three sample items were done to illustrate that an x was to be placed between the
two numbers (e.g. 50 and 100) which bounded the answer.
figuring out the exact answer and not gett1ng stuck on one 1tem were stressed.

Working quickly, not

>

82), to




E3 Estimating Intérvp]s - Multiplication

Percent Correct
Test Items CSMP [Non-CSMP
MULTIPLICATION
S x 109 0 10 50 100 500 1000 80 72
(Other items used this format.)
2 s 1s 83 80
4 x 10 81 66
4 x 23 80 80
11 x 50 59 4
2 x 49 78 78
4y x 29 53 50
Means By Ability Level '
| 2 H 3 4 H Al Number of Students 630 519
csupl 3.8 5.1 5.3 6.0 5.1 . xazg Rg}fab;”ty .69 .64
ron csp| 3.9] 4.2 5.0 5.5f a.7]| T Correlation. ]8'26' 18.0
t-test|-0.2] 4.4 1.3 [ 3.5] 4.2][Reading versus Scale ' -

v 1

.

. See Note 1. for Scale E2.
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E4 Estimating Intervals - Division

Test [tems

Percent Correct

CSMP  {Non-CSMP
~y ] 9
300 DiviDED BY 4 0 1 fo 2 lo| 78 73
(Other items used this format.)
199 pivipep By 10 63 50
1 pivipep By 2 55 43
58 53
101 prvipep By §
) 133 pivipep sy 50 40 36
|
18.230 sividen v 1,000 33 34
853 bivipen sy 101 33 32
. . 180 DlVlSETPBY 2] 30 21
Means By Ability Level '
| 2 3 4 (| AN Number of Students 630 519
KR20 Reliability .69 .67
CSMP g‘g Z'g 4-% 5.2 13.9 . Mean -Reading Score 18.0 18.0
non-CSMP . . 3. 4.5 3.4 COrre]ation. 47 3
t-test] -0.2§2.5 { 2.9 2.8 |4, Reading versus Scale ) -34

1.

Sée Note.1. for Scale E2.

e

2. The facing page shows class means forjghe,toté1 of scales E2-E4. The class mean

statistics for the individual scales were as follows:

Adjusted Class Means

CSMP | non-CSMP ~ Ip-value
£E2, Addition 6.6 6.3 .14
E3, Multiplication 5.2 4.7 01
E4, Division 3.9 3.4 .01
S
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E6 Most Reasonable Answer - Addition

Test ltems Percent Correct
€ & CSMP  {Non-CSMP
ADD 47,377
26,896 + 31,456 = 51,377 88 81
58,377
) 931
83 + 31 + 26 + 19 + 27 = 1,131 53 46
1,331
3,740
1,022 + 1,713 + 1,991 = 4,740 73 64
11,740
10,604
10,278 + 558 + 4 = 15,604 50 50
310
105 + 97 + 106 + 98 + 104 s 410 60 58
K 510 |
15,030
. 5,079 + 5,076 + 5,075 = 15,230 69 7
Means By Ability Level 17,230
1 L 2 0 3 a4 [ an ]| sumer of students | 337 266
csMpl 3.1 8 3718411 454 3.9 KR20 Reliability .33 .34
3 Mean Reading Score 18.3 18.1
non-CSMP} 3.4 § 3.3 11 3.9}l 4.2 { 3.7 Correlation, 4-‘ 284
t-test{-1.5 Z.OJ ]-OJ] ].giﬂ 1.7 ||Reading versus Scale . . |

1. A sample ijtem was done with emphasis on not taking the time to figure out the
exact answer. All three alternatives were wrong, but one of them was a lot better
than the other two. Scale E6 and E9 (done by half the students) had a combined
time 1imit of 3% minutes; similarly for Scales E7 and ES8.
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" E7 Most Reasonable Answer - Subtraction

1. See Note 1. for Scale E6.

4

! et 1 e
' 4,744 - ‘
’ SUBTRACT 7,907 - T.249 = 5,644 68 75
l ' 7,744
7,250
\ N 78,412 - 5,879 = 23,650 72 74
. ‘ 72,550
940
l 10,153« 719 « 9,340 67 63
10,040
' 332
1,213 - 888 » 842 31 37
o 1,322
i o
101,787 - 1,989 = 19,780 70 67
' ¥ ‘ 99,780 \
. ) 1,162
l 3,105 - 1,986 = 2,162 23 - 24
Means By Ability Level 2.862
' 1§ 2 ] 3 4 || A1 Number of Students | 327 276
CSMP| 2.74 3.013.4 }14.0 f3.3 Me'a‘ﬁzﬁeiﬁlléb%léﬁi 7.8 178
' non-CSMP| 2.8| 3.2{3.5 [|3.9 3.4 Correlation, " 39 28
, t-test| -0.5 _].]]}_0.] 0.2 lo.7 Reading versus Scale J
i
i
I
I




'E8 Most Reasonable Answef - Multiplication

Percent Correct

Reading versus Scale

Test Items CSMP ™ [Non-CSMP
980
C MULTIPLY 9 x 1,120 = 1,980 83 78
' . 10,080
| .
20 x 123 = 2,587 57 55
: 25,557
1,000,100
8.x 123,456 = 10,000,100 22 29
100,000,100
3,173
15 x 2,111 = 20,173 59 59 |
31,173 |
1,482
2 x 99 = 5,183 45 45
9,883
o 1,900
11 x 989 = 10,900 44 39
19,900
Means By, Ability Level
Number of Students | 357 %] 576
CSMP KR20 Reliability .50 .45
Mean Reading Score 17.9 17.8
non-CSMpP Correlation, .29 .28
t-test

1. See Note 1. for Scale £6.
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E9 " Most Reasonable Answer - Divisidn

. Percent Correct
Test Items , CSMP |Non-CSMP
DIVIOE 3
1,513 = 498 = 30 32 34
300
2,000
181,832 < 9 = 20,000 55 55
200,000
15
980 = 11 = 40 37 - 40

v
o
o

Y

3,641 = 69 = 50 58 - 58
500
, 10
13,980 - 1,402 = 50 45 41
100
- 10
2,02 = 39 = 50 43 46
RE 1 S 100 '
Means By Ability Level
1l 20 3§ 4§ anll Number of Students | 337 266
1.91 2.4 2.7 ] ] KR20 Reliability .52 .51
CSMP 3-50 2.7 Mean Reading Score 18.3 18.1
non-csmp| 2.1} 214 2.9 3.6l 2.7 ||\ correlation. 35 33
t-test| -0.8 | 1.3f-0.8][-0.5][-0.4 |[Reading versus Scale '

1. See Note 1. for Scale E6.




Scalds E6-E9

Notes:

1.

These sca]eg had low reliabilities and low correlations with readirng scores.
This may have been in part due to guessing; the average score was about 12.9
out of 24 but random guessing alone would have produced on expected score of 8.

CSMP students in the lowest quartile (lowest reading scores) did relatively
poorly compared to their non-CSMP couterparts. It can be seen from the graph
page 25, that this was mainly due to the non~CSMP students (and classes) at the

lowest reading level who did nearly as well as students at the next highest
reading level. .

The class mean statistics for the individual scales were as follows:.

(Adjusted Class Means o

CSMP non-CSMP  {p-value
£E6, Addition 3.9 3.7 .09
E7, Subtraction 3.3 3.4 .38
£E8, Multiplication| 3.1 3.0 .86
£9, Division 2.7 2.7 .69
. —~

Except for addition, the scores were virtually identical.

For several items, surprisingly féw students got the correct answer (for example,
the last item on E7, the last two on E8, the first and third items on E9).
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M1 Measu(ement Estimation’

[

Y

. Allowable range of answers Percent Corréct | - '
Test Items: . s CSMP :
given on answer blapks. Non-CSMP{ |
s This playground is divided into 20 sections. - .
| It tak Nom of paint to cover one sectfon. :
akes one ga or P $o ] N 56 47 .
| About how many gallons of paint would it take to
| cover the shaded part bf the playground? 13-16 '
About how many gallons of paint would it take .
i
to cover the shaded part of this playground? 27-33 31 29
) e 3 \5\\
This s a picture of birds flying south. ’
You should not count them all. 42 44
_But about how many birds are in the p1cture7 61 299

Your school desk is about 70 centimeters high.

About how many centimeters hiq'h is the average doorway? 175-245 38 41

If it takes a gallon of paint to cover this, —» D

. rd
About how many gallons would it take . . 18 21
A to cover this? 6—8 —>

oSN
- -

.7 |, About how many blocks like this @ “would fit into the box below> 50-220 ‘

Means By Abifﬁty-tevei

e LI H_;3 A H A1l Nuﬁber of Students 630 519 g
. ' - KR20 Reliability .35 7 .39
CMP 1S oll 230 2-6f 2111 Mean Reading Score | 18.0 18.0 ’
non-CSMp| ! -3 . . 2.71 2.1 Corrélation, 33" 36
t-test] 1.0] 0.7{-0.2]-0.4]] 0.3 ||Reading versus Scale ' :

1. Students were told they would not _be able to figure exact answers, but to make
their best est1mate :

2. The percentages correct were greatly affected by the allowable range decided upon
~ This was intentionally fairly narrow so that either fairly good 1ntu1t1ve estimation
or some strategy was needed to get the items correct.

.o 3. As-one m1ght expect for this scale, the correlation with reading was fairly low.
'HoweVEr the re11db11ity was also low and this together with the rather low scores
*in'general on this scale indicate that much "uneducated" guessing took place and that
th]S kind of task is not one with which students get much practice.
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N1. Decimal Gas
/N
T / I Percent Correct
est ltems CSMP [Non-CSMP
1. Peter has 6.5 gallons.
> Then he spills 1.2 gallons. 91 89
How much gas will he have left?
2. Tom has 6.5 gallons.
He buys 3.5 more gallons. 78 68
How much gas will he have then?
3. John has 6.5 gallons, 73 61
He uses up four gallons.
How much gas will he have left?
4, 8111 has 6.5 gallons.
" He buys another half gallon. 61 ,40
How much gas will he have then?
. Ron has 6.5 gnions. s .
Next week he will use ten times this much. 61 43
How much gas will he use next week?
6. Joe has 6.5 gallons.
%}é He sells each gallon for $2. 4] 26
How much money-will he get altogether?
7. Xen has 6.5 gallons of gas. 51 24
He gives away half of it. * . "
How much gas will he have left? m
Means By Abfility Level
1 §-2 § 3 1 a4 [ ann | numper of Students | 632, 511
> ' sl 5 . ~KR20 Reliability .73 .64
CSHP i B I 4.811 5.84 4.5 Mean Reading Score | 18.2 18.0
non-CSMP| 2.3§ 3.1 3.7 4.6} 3.5 Correlation, g .

t-test] 3.08 4.6l 5.2 8‘1J[ 9.2 |[Reading versus Scale
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N4 Decimal Magnitudes 1

Percent Correct
CSMP  {Non-CSMP

The arrow 15 pointing at cm, {wvr-w-n-m-vrv*-wm 71 47
3 em. 4 cm, 5 em.

Put an arrow at 3.4 cm. .
g | l A Is 88 76
3 om. 4 cm. 5 em.
, Put an arrow at 4.25 cm. {"""FW - 37 17
B 3em: 4 cm. 5 cm.

which 1s larger?

1
LS

Test Items

6.1 or )‘&01 76 50
Ls o¥ 0.58 81 I
4077 or  4.155 83 82
4.999 or 5.1 69 51
0.9 or  0.111 52 32

Each bucket holds | gaTion.

How many gallons are shown? Circle the best answer
NN T
3.0 3 3.5 3.8 4.0

.3
How many gallons are "shown? - Circle the best answer.

B ||
»
1.2 1.5

A}

- 5
'

1.0 1.8 2.0
Means By Ability Level
V02 | 3 | & | av ]l Number of Students | 337 226
csup| 410 5.7 7.50 8.3 6.6 | KREO Reliability| .78 | .67
, ‘ ean Reading Score | 1g.3 18.1
non-CSMP|* 3.3 4.6] 5.3] 6.2] 4.9 Correlation, .62 .44
t-test]| 2.5 3,0] 7.0 7.0 9'91 Reading versus Scale




Scales NI1,H4

Notes:

1. The class mean statistics for these two scales were as follows:

Adjusted{Class Means
CSMP 1 non-CSMP |p-value

N1, Decimal Gas 4.5 3.5 .01

N4, Decimal Magnitudes 6.6 5.0 .01

2. There was little variation in the various items regarding differences in
percent correct between CSMP and non-CSMP students; the CSMP advantage was
--Quite consistent for all types of items.

»

-

-

- ’

¢

Q A30

]



- 1 X
4 A h 1 E—— -
/ﬂ 1
/r 1 i 4
T 1
- - L i i
o - - - -\ — Rw,%o
. i hY N . u‘ .
ot = . - %
v, —t
s A F L Anan "I -
wu + { 1 v o e ™~
- A - ¢ v U w
A——f7 4 ~ n wn >
Y 7 ] i o v v @
\ . O o ©
—\- : N e~ -
B od = : (S S R
~— | 3 = + .
X 1~ N O O, e &
! P E XE - )
i x| - T A £ N u -
oy ) + 0
! <= iy ! 1 o Q=2
1 \ . : A e o
4 X t ! * 6 ©
Y " W = p 5
,.w au| : .Wu ¢ Q-
L 1
_ T : p-] o
: ,
» e + -
: 1
! .AY n | T
]
" i k, ® : _ -
{ i
1 A - .
X
I dx § ©
e ‘ b
= 0+ *—\ m -
\ e
-] Q
-~ ‘AV - T o , - - =
- r - T Y + —
= 1 X *
= > D i iy O 1 ]
1. @0 , _ S
—_ 2 5 i Mn i . w
| mD - e _ = e
N 50 ol
= .o AN ¥ ! z
— % % ) \ + 1 o
= v n n ¢ b LY
— I il Y T
4= @ v : 1 I Y 1 !
u Q= = L B 1 L 1 : (
o oo a :
— ] /F N I N
. o Qo
_ hY !
1 33 T _ =
- o O i + Y . ] ‘
] T
| X t
= £ H= T : . -
- = _
= » @ i .
] - : = g _
_ : pp— " n o ‘
i ) i i \
. m 1 [ 1 Y
: : — — <
" 4
* : e :
: B ‘o 1o
S : 1 : e * —_
— 1 S I . .
-~ - - + r — —
. .
PR—y g —m a + : \
- _ i e i usll._,. T
(7, e .~ 4 . A e e
—_— e e . e — e e PR ————— d
m B 0G0 U S
= B S R
— 0 R S
i~ oI -.!wti ik ot S e
a = s s S U SO .
3z = — o -
Q ~— —
[ > -




. r
N2 Negative Hits and Misses,(Form 1) '
Percent Correct

CSMP [Non-CSMP l

. - I
’ Jim  Startes wice Numper Numse= . " Eaded wizn I
\ 3} S¢=re of of Hits 0f Migsacx 8 scors nf ‘
0 R 78 76 ‘m
. - = - > - - |
[N o O I {
y L . - .
/ “Sue Stamisc witn ~ Numser Number Ercec with . )
3 scord of of Mits - of Missas 3 s$¢care 2f " l |
. |.'8 below zero | - LR N B P ) - 63 56 !
- . N Y A !
2 , . ~ ) . 1
Rick S:2-zec wijn . Number Number Ended with . , f
, _szzme ot of Hits 0f Misses 3 score of . |
| 3 vetow zer0 | - ! ' o 68 62 ' 1
Pam  startez wiln Numder "Numser- Ended «izn |

2 sesre of of Hits _~ of Missas 2 scare of
4 6 ., .3 ) 57 | 56 .

Joel  Started with Numter .+ Number Ended with” |
3 s¢are of of HWits of Migsas . § scare of , |
o 2 7 below zero | ~ 60 51 l
. r ' i
Number of Students {315 263
KR20 Reliability .83 .81 . |
Mean Reading Score 18.1 18.2 l |
. Correlation, |
|
Reading versus ‘Scale 93 ‘ 56 |
1. The rules for gaining and losing points in the game were explained and two I }
examples (one of which used "below zero") were done. |
. 7 \ ‘
‘- |

Q l

A32




N2 Negative Hits and Misses (Form 2)

Test Items

Percent Correct

CSMP  [Non-CSMP
ABOVE ZERO - BELOW ZERO
Eacn Hit: tach Wl
Gain 5§ points Lose | point
¢
T Started with Numoer Number S Ended witn
3 _score of © of HMiszs of Misses a scors of
-0 1 1 80 73
Jane  Scarted wizh Numter Number Encee with |
3 ssore of .of Nits of Missas a scare of .
3 0. | 7 ’ 68 68
Peter Starced with Number Number Ended with
3 $z23-8 2° of Hits of Misses 3 score of
°v |10 beow zats ' 1 , ) 12 below zero 63 54
Beth  Startec witn: . Nurser Nurde~ Encez with
2 scome of of Yitg of Misses 3 scare oF
‘ 3 deiow zero ' 2 5 " 53 41
Jonn Searcad witn Number Kumber Ended with
3 scora of ‘ of Hits of Misses 3 score of
l l R ., 2. 0 15 below zers 47 37
* > .
: Number of Students 315 256
' KR20 Reliability .81 .78
Mean Reading Score 18.0 17.8
‘ Correlation, 57 53
u Reading versus Scale ) )

1. See Note 1. for N2, Form ].




Scale N2

Notes:

1. The table below shows means by ability level regardless whether the student

took Form 1 or Form 2.

Means By Ability Level

1 2 3 4 A1l
csmpl 1.6 2.9 3.6 4.3|| 3.2
non-CSMP| 1.4 | 2.3} 3.3 O 2.8
t-test| 0.9 2.9 1.6 1.9 3.0
7
A34
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N2: Negative Hits Class Means )
and, Misses
: . CSMP Classes: ROV O @ A ' ’
Non-CSMP Classes: 0OV O + X {1 LR **“”“T“’/
/\‘ . RSN | | E ‘M A ///"
, 1111 | J
. 1 ] 11 | ‘F A ol | ¢ /'/
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// P ‘ . ? _ Adjusted Mean Scores:
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N3 Measuring Fractional Inches

4

~

Percent Correct

Test Items CSMP ~ [Non-CSMP
The arrow is potnting at in. 'I’ll+'l|l'l.l""‘|'lll 31 4]
\ (ﬂ 3 in, 4 in. 51n.‘%
"7 Put an arrow at 4%1n. ‘J I'],'l“]"[ "lki » /”
’ i - “ 3 in. \g 7 -0

-

Put an arrow at 3-2—1n. ".’-'I‘Iw‘lh""""jl . L
3 in. 4 in. 5 1n. S

Reading versus Scale

46
Number of Students| /337 | 266 .
KR20 Reliability|/ .63 .67
Mean Reading Score} 18.3 18.1

Correlation, .52 49

Nopes:

"

The class mean statistics for the individual fraction scales (N3 above, and N5-10
on the following pages) are given below; the graph and stat1st1cs for the total
of these 7 scales appears on page A43.

Adjusted Class Means
CSMP_ Inon-CSMP -value

N3, Measuring Fractional Inches 1.4 1.6 1 .7
N4, Fractional' Areas 4.1 3.9 ’ .25
N6,  Equivalent Fractions 14.0 13.4 .19
N7, Fractional Open Sentences 3.2 2.6 .01
N8, Which Fraction's Larger. 3.4 3.1 13
N9, Fractional Word Problems 3.0 2.6 .01
N10, Other Representations - . 3.9 -3.9 .85"

It can be seen that CSMP classes d1d 51gn1f1cant1y better on
two of these 1nd1v1dua1 scales.

?.
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~
-
~
1

l . _ . o NS Fractional Areas .
l : | Percent Correct '
| . | Test Items | . CSMP [Non=CSMP |,
i L ol | e |
, . z 7 these .
’ P L ! o | .8 8 | ° -
' ) 1 y 2 '_none
I . @ A - L
I A
cL S i 3 Pl g 15
: A £
l BT - these | - ¥
. . ! : 3 e | g0 30
. . z 3 7 ::ese
| | |
l Shade ,‘1, of the figure. . -89 . 8|3. -
4 Ve ‘
. ~ L - ..
l ) Lt Shade % of the figure. 45 47
i | ' |
. . -y
s . * Shade %— of the figure. 37 " 36
. ' ’ , L -
Means By Ability Level . i . s
. = 1 . ]
. i ' 1 Sl 3 4 " All Number of Students 3‘2766 27663
P . ) - KR20 Reliability . .
_  OMPY 2.6 0381 A sS4 e S| 1709 | 178
. non-CSMPY 2.9 11 3:54 4.2 4.9)) 3.9 Correlation, - .58 .44
' “ t-test| 1.V 1. 2{-0.3|] 2.8] 1.5|[Reading versus Scale| - -
‘. . . ‘ . + ‘_ - . ¥ ‘ .
I w . Note: - ' S ' B .
1. Both groups of students did surprising poorly on the 3rd and 4th items.
| " ﬁ |




. : © N6 Equivalent Fractions .. .

2

Percent Correct
CSMP  [Non-CSMP

Test Items -

General Format® = T
Circle the fractions that are 3 N - K
equal to the one in the box. — % —> 89 83.
DU 30 > 29 | 27
11 2 50 -3 4 - 150 .
3] 6 150 3Tef5 12 ' $—| 88 87
g . 70 64
4
. _ 70 68
3 1z
4
2 > 65 64
‘ 12
P H—>| 86 82
fF—— 14 74

i _ T
5
' . 20 48 45

' ' S A WH N o ..
_mam  oam , .

| 100 S——> 80 14
r C M —— 85 | w0
> 63. 68
5= 79 70
) 2
3
‘ . : 25 —>| 388 89
. 5 %’%% . ‘86 80
) o — = 28
. o A %———?5 .79 4|
Means By Ability Level LT 80 76
L 72 J 3 | 4 Jl Al Number of Students | 337 266
. . KR20 Reliability . .84
CSHP ]g'g 12‘3 14, 2 ]6‘§ 1411 Mean Reading Score [ 18.3 18.1
n0n-CSMP . .9 ]4. 2 ‘]6. ]3. 6 Corre]a‘t-ion’ .40 s ,5]
t-test{ 3.4 0.6{[ 0.0]/-0.2]] 1.8 ||Reading versus Scale | © "~ .
)
1. A completed example was provided. ) . P '
| -~ 2. sIn each of the four groups of itéms one item was much harder thah the others, namely . . °

‘that equivalent fraction with large numerators and denominators (e.q. 50/150, ..
3007400, etc.).™ It was also true that students did slightly better on fractions
which were, not -equivalent (i.e. which should not have been circled)
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3

N7 Fractional Open Sentences

| t ‘ Percegt Correct
J Test Items . | TCSMP [Non-cSMp
i : .
| Complete the sentances:
{ ¢ = 70 | 56
- 5+ =1 71 67
% x =10 " 38 I _
. P+ 2= 29 14
.
- 3 _
5 1 - 3= 33 39
t ’ 1 . P4
T+t = }r 76 72
Means By Ability Level
1 2 II 3 4 || ATl Number of Students 3277' 1 276
KR20 Reliability |’ .76 .69
CSHPy 1.8 2.2 3.2 4.5 3.1 Mean Reading Score| 17.9 17.8
N non-QSMP 1.5 2. 2.9 3.7 2.6 - Correlation, A 55 53
t-test! 1 2.2 1.0 3.7 ]| 4.3 |{Reading versus Scale ' ’ *
. , |
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N8 which Fraction is Larger?

) Percent Correct '
Test Items CSMP [Non-CSMP

. Which is larger? .
1 1 69 63 .

'5' or 3 )
% or 1% 79 86 I
5 oor 3 62 28 j
* i

. 3 5 61 54
'4- or 10 '
Sl or L 72 64 95,88|

- : ' 100 2
Means By Ability Level

1 2 3 4 { A || NUEE% gf]frtgq?q;c:s 3277. ) 276 '

- . 3.44 3.7 4.4} 3.4 eliabiiity .79 .77

non-CsMp - 2.0 Mean Reading Score 17.9 17.8
csMp| 2.1 2.8 3.3| 4.2 3,1 Correlation, &7 3 '

- t-test{-0.1 | 2.5] 1.4 ] 1.4] 2.3 ]|Reading versus Scale
2 p 'I
X ) | '
i
; ,7 A} .
{ ’ .
p %

| §¢ |
} O "’ A40 l
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N9 Fracfiona] Word Problems

»

\

Percert Correct

Test Items ’ CSMP ™| Non-CSMP
. Comolet; the sentences: -
) % ‘of a 40-pound bag of dog food fs pounds. 84 73
il \
\
-i- of a 200-page book is pages. 69 49
(. N
‘\‘ -
’ %— of'a‘dozen eggs 1s eggs. 72 49
N
L %— of a dollar 1s cents. 4] 52
\ o
-§- of a 30-ounce bottle 1s " ounces. :38 33
‘Means By Ability Level ‘
1 2 3 4 | Al Number of Students 337 266
. : KR20 Reliability .80 .84
CSHP ;'; ?'g g'f j'? 3011 ean Reading Score 18.3 18.1
non-CSMP| ¥ : : 1) 2.6 Correlation, = - 62 64
t-test| 2.5 3.21 0.7 1.7 I 4.0 |{Reading versus Scale ) : N
H ]
4
\ L]
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- N10 vOther Representations of Fractions
) Percent Correct
T ms
est Ite CSMP [ Non-CSHP
Circle the arrow that points to %- on the number line. '
' VN _
o] 1 ; ; ; 47 '4]
Circle the arrow that points to’ %’ on the nunber‘]ine.. ’ '
. . b ; 79 74
0 1 2 k) ‘
Circle the arrow that points to 1% on the number hne_. .
“ N . )
o b 3 . , 50 55
0 1 2 3 ¢
\
Circle the arrow that points to 2% on the number line.
4 .
—_— IS S SR 57 66
3 1 2 <3 ‘
fach bucket holds 1 gallon,
How maey gallons are shown?  Circle the best answer.
I &1 8
3 4 13 2! 2
How many ga1]/ons are shown? Circle t;me best answer. \
EEE o |
1 1 1 3 .
Zm 21‘ 22— ZI 3 4
Means By Ability Level
;¥ 2 3 i 4 A1l || Number of Students |- 32756 27670
“ 2.7 3.8 3.9l 5.0 3.9 KR20 Reliability . .
CSHP Mean Reading Score| 17.9 17.8
nOn-CSMP 2.5 3.5 4.3 4.§ 3.8 Corre]at]'on’ 56 47
t-test| 0.8f 0.8 {-1.5] 1.°0] 0.5 |{Reading versus Scale ) C
IS
85
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Aruitoxt provided by Eric
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01 Weight Graph .
Percent Correct |
. Test Items L '| "CSMP [Non-CSMP
1. How much did B111 weign at 8 years of age? ) 94 . 95
2. How old was B111 when he reached 80 pounds ? { 94 1 95 ®
. N . -
3. How much did Bi1l weign at 13 years of age? 89 80
-” ) "J
4. How much did B111 weigh ay 2‘years of age? 56 56
5. How much did Bil1 weigh at 7 years of age? ¢ 48 . 47
é. How mucn did Bill weigh at S%— years of age? : 68 ;0
7" How ol1d was 8111 when he reached 90 pounds? ] 85 86
g
- J
8. How old was‘Bi‘H when he reached 50 pounds? ’ 66 67
. . . Y
9. How much do you think 8111 will weigh when he gets to be 187 23 21
27 21 *
10. For how many years was Bill between 50 and 70 pounds? (Circle one)
3%— 4 years 4—%- years 5 years. 5%— years
Means By Ability Level . ¢
T4 2 3 | 4 A1 || Number of Students | 626 511
csmel 4.7 6.1 6.7 7.81 6.4 KR20 Reliability .70 .66
0 Mean Reading Score 18.2 18.0 -
non-CSMP| 5. . 6‘2 1 §.9 7.5 6.5 Corre]ation’ - . .53 .49
t-test|-170 [-0.5 -1.7|[ 1.9 | 0.4 ||Reading versus Scale

. The meaning of the axes, and the several points on the graph were‘exp]ained. A

sample item was done.

. Except for the last item, the percent correct for CSMP and non-CSMP students never

-

: ) C
varied more than 2 percentage points. “The graph of class means on the next page

) indicates how similar the two groups of classes were; it also shows that most mean

scores fall fairly close to the regression 1ine (i.e. class score on this test is -
fairly well predicted by.readipg score).

Ag5 93,‘ '
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P1 100 Outcomes
. Percent Correct
Test Items CSMP_ [Non-CSHP
In 100 trtals, how often would each
of the following occur?
1. a. B]gck marble? 44° 40
& b. White marble? C.gungig.cogrect 51 44
Q200% .. shaed: pLwithin 44 36
d Not White._,,____, ) est answers, 39 44
Correct order: b»a and b>c 69 61
a=c 64 54
»
Correct relatiye ) b
size of answers: a=2borc =2b 47 38
v d =100 -b or d = a+c 50 40
‘5‘
2. /@ %; :b v ? °
R o a. Black magble? _. 60 53
002 R3)b. hite mrble? 47 42
c. Shaded mdrbie? 62 56
d.. White or shaded? 42 35
Correct order: c>b 76 76
C>a 78 74
7 ‘Correc_:t ] a = 3c Counted 4a§')~on1f 46 39
relative size: b = be 2;@§pmm$§be-, 34 39
b= 2a]) Gopencence | 49 | 43
d-= 100 -a or d = b+c 50 40
3. ) '
/W ) a. Black part? 59 56
‘ b. White part? 63 57
c. Shaded part? 51 43
Correct order: a<4c and b<c 76 70
' a=hb 69 63
Correct size: ¢ =2b orc = 2a 52 41
) 4., If you wanted black to‘win, which game should you play? 52 45
B ‘Means By Ability Level
} 1 2 ﬁ“ 3 4 | AN Number of Students 664 544
? CsMp| 7.6 111.81114.4018.9 ) 13.3) oo peading Score]  18.1[  18.0
| non-CSMP{ 7.2 [110.6 16.8 | 12.3 Correlation,
; t-test| 0.50 1.6 3.4 3-@ Reading versus Scale ! ,
1. The directions for Game_l were reviewed, with an emphasis on not bging able to
tell ahead of time what wouﬂd happen, but to make the best guess.
2. For 1tem§ 1-3, students only answer a., bf, c. and d. Based on.these responses

scoring was done for "correct order" (large answers given for more 1jke1y
outcomesz, "correct relative size" (for example, an event twice as 11ge1y
got a response twice as big), and whether the response for d was consistent

with the responses for a-c.
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t l P3  Which Box?
. .
|
| l T Percent Correct.
- Test Items CSMP_ [Non-CSMP
l WHICH BOX WOULD YOU CKOOSE? ’
 MONDAY T® ® ® '
l ®- ® ® ® 71 70
® ® ® ® ®
' @ ® ® ® ® ®
TUESDAY @ @ .
l ® ® ® 65 54
® © @ ©
l ® @ ® '© ® ®
®
WEONEsoAY | @ ® \
l ® ® ® 66 67
' ® ® . o. :
1 © ® ®© @ 2 @
THURSDAY oM O ® N
' 0.8 ® (ONO) 48 47
o 5 ® © @ |
' ~ |0 Q)® © ®®
© .
' FRIDAY ® ® 57 53
® O ON®)
® : ® ONONQ)
| © ® 0O ® © 00
' SATURDAY :
60 59
. © ®
l O 0 O OO 006
. Means By Ability Level
' 10 20 3] a [ A ]| Number of Students | 630 579
* KR20 Reliability .84 .84
CSMPp 2.3 3. Z 3.9 4'1 3.7 Mean Reading Score 18..0 18.0
non-CSMP| 2.5} 3. 3.74 4. 3.5 Correlation, | 40 1
I t-test|[-0.6] 1.3],0.8] 1.7} 1.6 Reading versus Scale ) -3

1. A samp]e box was discussed to illustrate how a blind draw of one ball would be
made. Then the students had to decide which of three given boxes thgz’would
1ike to use for their hypothetical draw. . '

a9 36




Scales P1,P3
Notes:

1. The class mean statistics €or the individual scales were as fql]ows¢

[Adjusted|Class Means
CSMP non-CSMP  ip-value
P1, 100 Outcomes] 13.5 12.3 .02
P3, Which Box?- 3.7 3.5 .40

3

2. P3 had very high reliability for such a short scale (.84) and low correlation with
reading (.3 and .4). In other words, the ftems were. homogeneous, measuring a
single task but that task was not part1gu1ar1y highly related to reading ability.
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R1 " Solving Functions :

, o
) Iy Percent Correct
Test [tems : CSMP [Non-CSMP
~ iy :',u T
*
b » |
_ S 79 74
. jL.l p.'18
- 2 1]
E_h | e
) ’ > 54 40
R Ir ar
~
f 16 14
[2 |3 - 82 72
4
[ .
. - " 72 59
\ (3 29]
¢ 51 ’
8- 1917.
UL SRR B
| ! S > . 59 | 52
Means By Ability Levegg { :
. Fx . v
1 Vv h2 W3 4 J A || Numbgr of Students | 632" | HU
cswp| 3.2 510 6.0 7.0 5% KREQ Reliability -81 -8
: Mean);Reading Score | 18.2 18.0
non-CSMP| 2.6 | 4.2 4/5.4 || 6.4 || 4.8 Correlation, 6 68
t-test] 2.5 3.2 2.6] 4.1] 61D Reading lversus. Scale . .

1. Sample items were done in which it @as stress%d that students had to figure out
from the first three numbers going 3n and out} what the machine was doing, and
then complete the fourth line. 5 ) :
2. The first, second, fifth, and sixthiitems required what might be called a one-step
operation (e.g. -3, x6, #4 « 3) whide the others were two-step (e.g. (x5 + 1),
x3 = 4), (x10 - 1), square root). MNaturally ftems of the first type were always .
easier than items of the?second typé, though the CSMP advantage was about the

o same on each.
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R2 Using Functions

Test Items

Percent Correct

~ CSMP | Non-CSMP
T 93 88
93 89
T ' !
. 79 66
/ | '
53 52.
' . ‘ 78 68
] Lt \
4
- 32 18
59 43°
53 30°
"\ 58 38
. 75 54
. lﬂ ;
-Means By Ability Level 20 -
Y42 f 3 a [ an]] numer of students | 632 s11 |
csuel 4.586.2 117.3 118.3 [l6.7 KR20 Reliability .75 .74
36lag 5817 4 Mean Reading Score 18.2 , 18.0
non-CSMP . . J« . 5. Correlation, .61 .54

Reading versus Scale

t-test| 3.514.8 6.7 |16.9 |[8.9

1. This scale was done after Scale Rl so that students were familiar with these

"machine" formats.
be combined.

I(Ji'
A53

Three examples were done to illustrate how machines could
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Scales Rl, R2

Noté: ]
!

1. The class mean statistics for the individual scdlgs were as

follows:

A54

. J djusted]Class Means
. CSMP non-CSMP -value
. R1, Solving Functions 5.5. 4.8 .01
4 RZ, Using Functions 6.7 5.5 .01
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Ul Elucidation

L4

+

-

Percent Correct

/(""\

Test Items CSMP_[Non-CSMP
{ Responses:
@ Spin both spinners at the same time. 15 91 g7
' ' Your score {s the total from the two spinngrs.. 17 92 86
| ' 27 90 85

i

35 90 85

37 . g8 83

4 w Sub Total 4.5] 4.26
O

What are the possible total scores? _ 25,

>

Start at zero.
@ Counting by? % gt(),) ?g
End up at 24. 4 89 85
. 6 88 1 83
What could you be counting by? _ 1, 8 ' 83 76
12 71 57 .
24 47 29 .

Sub Total 5.52 4.95

@ Close your eyes.’ , g e Zg 29
Pick out three balls. 53, 83 72
Add to get a total score. 54 75 66
What are the possible total scores? 52, }8]2 ;1 gg

Sub Total 1 4.37 3.9

' ® multiple of 2 ’ 6 85 75
Multiple of 3 ::2 ) 84 73
Smaller than 50 . 38 g; 2;
s
For what numbers are all three statements true’ 24, Zg y Zg . g%
-~ . : 48 43 25°
g Means By Ability Level Sub Total | 4.38  [3.25
1 2 3 4 | AN Number of Students 626 511
csMpl11. 00115, 014(17. 41201 ||16.2 " KRZg_Bgliabglity 18"?7“ .87
non-csp| 8.5 [11.2{14.¢|17.3[13.2 || T Correlation. o 18.0
t-test| 3.60 5.21 4.5} 5.5 8.1 ||Reading 'versus Scale | ) 4; . '53‘-:l

1. The problems were reviewed, one at a time, with an explanation of the one given
cerrect answer. Some time was allowed after each problem (with additional time
allowed as needed after the last problem) for students to give as many correct °
answers as Qossible.
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" W2 Two Stage Word Problems

’

-

Pércent Correct

Test Items ~| “CSMP_[Non-CSMP
1. Shirts cost $10 each and ties cost $5 each.
Peter bought 2 shirts and 3 ties. 82 79
What was his total cost?
2. Joan starts with $40. /
v ’
Each week she spends $2. 61 55
How much will she have left after 5 weeks? .
Yy
3. The cost of gum 1s 3 pieces for 10¢.
How many pieces can we buy for 40¢? 68 68
]
4. Pam gets S0¢ each week. v
She always spends 30¢ an¢ saves the rest. . 69 61
How much will she Ssave 1n 4 weeks?.
\ -
5. On Saturday Amy and Susan made $13 selling lemonade.
. On Sunday they made $5. 75 67
They put their money togethér and divided it evenly.
How much did each girl get? =~~~ . - ,\
6. Jim has $10 in his bank now X . R
Each week he will add $5 to his bank. '/[57 50
In how many weeks will he have $30 1n his bank? ’
¥
A S ..
7. John has S¢ more than Tom.
Ann has 3¢ less than Tom. . 4] 34
If John has 20¢, how much does Ann have? ™ .
Means By Ability Level
1 2 3 4 A1l Number of Students 315 256
KR20 Reliability .78 77
K] ! : .
\ Csup) 1.34 2.24 2.5 2'9‘, 2.3 Mean Reading Score | 18.0 17.8
non-CSMP{ 1.3 % 2.0{ 2.3 2.5 2.1 “Correlation, 63 56
y ading versus Scale
t-test| -0.10 0.5{ o0.6f 1.4] 1.4]|Reading \
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W3 Three Stage Word Problems

Test Items

Percent Correct

Non-CSMP1

5.

Shirts cost $10 each and ties cost $5 each.
Altogether Joe spent”335 for shirts and ties.
He bought 2 shirts.

Kow many ties did he buy?

-

Joe puts boxes into piles.

Each box 1s § foot high.

fach prle is 5 feet high.

How many boxes does he need to make 3 piles”
\

811Y loads 6 boxes tn 2 hours.
Jonn loads 4 boxec in.2 hours.
Together, how many boxes do they load 1n 6 hours?

»

Mary n;s 4 more marbles than Pete.

Pete has 2 more marbles than Lisa.

Lisa has 3 more marbles than Ed.

If Mary has 20 marbies, how many does Ed have’

CSMP
TR

72

39

29

39

Monday, Tom ran 13 miles.

Tuesday, he ran 8 miles.

Wednesday, he ran some more. »

H1s average for the three days was 10 miles.
How many miles did he run on Wednesday?

Means By Ability Level

34

63

z

35

31

32

24

1 2 3 4 {| AN Number of Students | 315

CSMP
non~-CSMP

0.4f o8l 1. 1.8 1
0.3 0.5{ 1.1} 1.7} -0.9

t-test

KR20 Reliability 7
Mean Reading Score 18.1
Correlation, .60
0.8 2.1 0.0l 0.5]] 1.3||Reading versus Scale

72

263
.69 |
18.2
.56

1ua
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Scales W2,W3 -
1." The class mean statistics for the individual scales were as o lows:
L J -
\ - |Adjusted Class Means é%
2 CSMP non-CSMP p-value
1 ¥2,Two-Stage Word Problems 4.5 4.2 %21
W3, Three-Stage Word Problems 2.2 1.9 #2 |,
P ; veos

§

. ;
It can be seen that neither of the scales, by itself, produce@ a significant
_difference. The total score on the sum of the two was, howevq,, significantly

in favor of CSMP as can be seen on the facing page. :

¢
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Appendix B

Comparison of Results Using Different Units of*Amalysis

An argument can be made for using different units of analyses. The question
turns on whether one views normal variation in the treatment (i.e. curriculum) to
be taking place at the student, class, school or district level. This report has

used class as the unit of analysis, though data are'bresented in Appendix A for’

student-level analysis, which is a liberal interpretation. (w1th large numbers of
students, relatively small differences produce significance; this is what occurred
in this study as well.)

R -

/

In order to determine wnether different patterns of results - significant
differences - would occur using the larger units of analysis, separa}e QNa1yses of
covariances were calculated for school ang district as units of analysis.

These results are: compared in the table, next page, with those obtained from
the class-level analysis. The t-statistié is used in each case; this is app;opriate
because the t-statistic in these one-way analyses of covariances. is siﬁp]y the
ratio of the CSMP-non-CSMP differences in adjusted means to the standard deviation
(again adjusted for covariate) of the means.




Comparfson of Results When
Aggregation is at Class, School and District Level

3>
Adlusted Class Means |Adjusted School Means|Adjusted District Means
Scale Category CSHP non-CSMP . | CSMP non-CSMP o . CSMP non-CSMP o,
C . (n=31) (n=25) (n=12) (n=12) (f=6) (n=6) X"
omputation ’
O e Tae Computation | 9 363 0.8 | 354 348 0.7 | 1.8 361 07
”‘323«%6“’”“'"“” 19.7 15.9 6.9 | 20.4 16.5 6.2 | 19.6 16.2 4.5
f
Estimation : y o
E ok 8.7 271 1.8 | 29.2 27.8 1.9 | 28.6 279 0.6
Fractions ‘
a0 33.0 3.7 2.3 | 34.0 320 2.0 | 33.3 31.8 1.
. ] - .
De;;’:‘;f M85 L1 | .5 8.8 6.8 | 1.2 487 56
Probapi 1Tty 17.2  15.8 2.5 | 17.8 16.5 2.3 | 17.4 16.3 1.6
Humber Retations . 122 10.2 6.7 | 12.5 105 5.9 | 12.0 10,3 6.2
Word Problems 6.6 6.1 2.3 6.8. 6.3 2.2 6.5 6.2 1.8
H]’w3 ) . —— N ———
Helgnt Chart 65 6.5 0.9 | 6.6 6.6 0.2 6.4 6.4 05
“;g*dam” 6.2 13.2 55 | 167 13.6 5.4 | 16.2 13.2 8.7
"Grand Total 193.9 177.2 4.5 | 200.3 181.9 ‘4.8 | 194.3179.3 4.1

.

*r x t-statistic for differences in meams, If underlined, they are significant
at .05, but different sizes of t are needed o reach significance because
of different number of cases (56 classes, 24 schools, 12 districts).

It can be seen there are few differences obtained between the results from
analysis at the class level versus school level. The means are higher at the
school level (indicating perhaps a slight tendency for lower scoring classes to be
more "densely" concentrated in schoo]sg. But the ratios, R (of difference in adjusted
means to adjusted error) are very similar. The one case, Fractions, where they yield
a different decision re significance is simply because of smaller n's in the t-table
look-up. Thus, in effect, schools behave the way classes do; one interpretation is
that, not unexpectedly, teachers within the same school implement the program in-
similar ways. ’ »

But analysis at the district level shows 3 categories to have a smaller ratio
(Word Problems, Fractions and Probability). The differences are no longer significant
and this finding has nothing to do with smalleryn's. There 'is also a drop in R for
Estimation. The corresponding interpretation is that within districts, there is
considerable variation in the way individual schools implement the program.
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