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Description of Fvaluation Report Series

The Comprehensive School Mathiematics Program (CSMP) is a program of CEMREL,
Inc., one of the national educational laboratories, and is 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
begar using CSMP materials in kindergarten or first grade in 1973-74, were able
t> use them in first and secsnd grades respectively in 1974-75, and in second
and third grade~ in 1975-76. Hence the aldjective "extended".

The evaluation of the program in this extended pilot trial is intended to be
reasonably comprehensive and to supply iformation 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 research issues. The list
of reports from the first two years of the extended pilot trial is given on the
next page. The most comprehensive of these are the following:

1-A-1: Overview, Design aad Inscrumentation

1-A-3: Final Summary Roport, Year 1

2-A-1: Final Summary Report, Year 2 :
and 3-!-1: Summary of Second and Third Grade Tect Data  Year 3
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jntroduction

This report summarizes test data collected from second and third
grade classes during 1975-76, the third vear of the CSMP Extended Pilot
Test. This pilot test bcgdn in 1973-74 in kindergarten and first grades,
with over 100 classes using CSMP materials. In succeeding years, many
of these classes continued with CSMP in progressively higher grade levels
as the curriculun materials became dleldth, and many new classes joined
the pilot test.

Much evaluation data was collected during the previous two years and
1s reperted in the Evaluation Reports described on page iv. The major
emphasis in this 1975-7% study was at the second grade level, where classes
were using a revised version of second grade materials (CSMP Mathematics
for the Upper Primary (rades Part I). Some data was also collected from
third grade (CSMP Mathematics for the Upper Primary Grades Part I1).

_ Three kinds of tests were used to investigate student lecaming:
a) Standardized Mathematics Test
b) CSMP-Specific Tests
'c) Mathematics Applied to Novel Situations (MWS Test) .

A description of the content and results from cach of these sets of
tests is given in cach of the next three chapters respectively. ‘The CSMP-
Specific Tests were given only to (SMP classes, while the other two kinds
of tests were given for conparison purposes to both CSMP and Non-CSMP
classes. When making such comparisons, scores from a general ability test
or a reading test were used as covariates. The use of such scores as
covariates allowed scores from tests a) and c¢) above to be adjusted to take
into account possible differences in ability and tuus eliminate, or at
least reduce the plausibility of, the explanat1on that differences in
performances were a result only of differences in general ability.

Second Grade Testing

In addition to classes from four school districts in the St. Louis
area (Normandy, Ferguson-Florissant, lLadue and St. Louis), test data was
collected from several other school districts: New llartford, N.Y.; Detroit,
Mich.; Portland, Ma.; Clarksville/Montgomery County, Tenn.; Polk County,
Ga.; Ilaralson Co., Ga.; and the Diocese of Marguette, Mich. Through what
were called "Joint Research Studies', cach of these districts cooperated
in collecting scme-or all of rhe test data described above (limited by
such things as availability of comparison classes, tesiing time, etc.).
The school districts, through the coordinators, were responsible for
selecting corparison classes (where available), scheduling the testing,
and training the testers. Wherever po.sible; scores from regularly
scheduled, district-wide tests were used as the standardized mathematics
test and as covariates. ‘The CSMP-Specific lests and the MANS Test were
developed by the CSMP }\dluatlon staff.

Thus a fairly complicated design emerged; in part a series studies
from individual sites with somewhat different data collected from cach,
but with enough commonality that data could in some cases be combined
across sites. (e of the wavs in whiclt this was done was by transforming
scores from the different covariates *to percentile ranks (though it is
recognized that percentile rank has some undesirable properties, so that
different noming procedures must inevitably leod to some discrepancies
between different covariatesj.



The testing plan for second grade classes is shown in Table 1, below.
Site 01 was for classes in the St.. Louis area; otherwise sites are not
identified beyond the '"site number' given in Table 1, and used in sub-
sequent presentations of results,

Table 1

Testing Plan, Second Grade

Number of CSMP Classes/Noo~CSMP Classes | Number of CSMP Classes,
' . _ CSMP-Specific Tests
Comparison Standardized Standardized | MANS MANS

Sita | Classes? Covariate Math Test Math Test Test A ] Test B Test A| Test B { Individuall
o1 Yes Kuhlwann Anderson cTBS? 15/13 8/7 716 8 7
12 Yes SAT-Reading " saT3 6/6 3/3 3/3 3 3 5 ,
13 Yes' CPT-Reading cer* . 6/6 3/3 3/3 3 3 5
23 Yes Cates McGinitie cTBS? 6/6 3/3 3/3 3 3 5
32 Yes MAT-Reading’ cTBS? 1/1 : 1
336 Yas Lorge~-Thorndike c1Bs? 2/2 1/1 i/t 1 1 2
42 No 3 2 5
43 No 6 6 12

INumber 6f classes, from each of which 4 students were tested.
‘zCoup;ghenvae Test of Basfc Skills; Mathematics Computation, and Mathamatics Concepts and Applications.
Istamford Achiavement Tz23¢; Mathematics Computation aad Mathecatice Concapts.

“Coopcra:ive Primary Test, Machematics

SHntropoli:an Achieveowent Test '

6Covarizte data from this site ot avallable in tice to be included in analysis.

O
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Third Grade Testing

With the exception of two non-local third grade classes, from whom
no reliable covariate data was available, the testing wais confined to
three school districts in the St. louis Metropolitan area. Altogether
there were seven CSMP third grade classes locally and these classes
were a part of the "lead" group of classes who began using CSMP in first
grade in 1973-74.

Eight Non-CSMP classes were selected as comparison classes. These
were eilther the '"'other'" third grade class in the school or a class from
an adjacent school. In the fall of 1975 both CSMP and Non-CSMP classes
were administered the Kuhlmann-Anderson Test as a covariate. In the

spring both groups of classes were administered the mathematics subtests

of the Comprehensive Test of Basic Skills; and each CSMP class was admin-
istered one of two CSMP-Specific Tests.

The chapters in this report have been kept fairly short and non-

technical. Much more detail can be found in the various appendices
which make up the bulk of the report.

9




Standardized Math Tests

Second Grade

In order to measure students' knowledge of basic arithmetic skills,
standardized tests werc administered to CSMP and to Nen-CSMP classes.
In the local St. Louis area (denoted "site 017, hut male up of classes
from four school districts), the Mathematics test of the Comprehensive
Test of Basic Skills (CIBS) was administered by spe<ially trained CEMREL
testersz. In Outer Ring sites, the usval policy was to use already
existing data from whatever standardized test was routinely adminis-
tered in the spring by the individual ccheol district. Although this
made for good ecomony, it is impossible to lump these different sites
togeth.'r in one analysis, and the analysis was therefore done separately
at each site. In the local arca it was possible to also collect data at
the item level.

The general procedure for each site was to compare class means from
CSMP classes with those from Non-CSMP classes, using scores from some
tests of general ability or reading to adjust for potential differences
in ability between thesc two groups. For each site, the standardized
math test used and the test used as a covariate for adjusting scores
are given below.

Site 01:

Standardizec Math Test: CIBS (raw score).
At Level C {Grades 1.6 - 2.9), the mathematics section is
divided into two separately timed tests: Mathematics Computa-
tion (28 items) and Mathematics Concepts and Applications
(25 items). The Computation section consists of 10 addition,
10 subtraction, and 8 multiplication problems. The Concepts
and Applications section attempts to measuvre skills in basic
operations: numbers, numer:ition, measurement, and fractions.
The problems are read aloud to the students, who select their
answers from pictured, numerical, or printed responses.

Covariate: Kuhlmann-Anderson (raw score) 10/75
Number of Classes: 15 CSMP; 13 Non-CSMP.
Site 12: .
Standardized Math Test: Stanford Achievement Test (SAT) (percentile rank)
Covariate: Reading Test, SAT (percentile rank) (5/76)

Number of classes: 6 CSMP; 6 Non-CSMP

10
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Site 13:

Standardized Math Tust:

Covariate:

Reaii:n:

o

Test, TPl (raw score)

Npmber of Classes: 6 CSM?; 6 Non-CSMP.

Site 25:

Standardized Math Test:

Covariate: Gates McGinitie Reading Comprehension (raw score)

Number of Classes:

Second Grade Results

In order to compare test performance of CSMP vs. Non-CSMP classes,
an analysis of covariance was performed at each site, using class means

as the unit of analysis.

means.

unlikely explanation.)

6 CSMP; 6 Non-CSMP.

CTBS (raw score)

Cooperative Primary Test (CPT) (raw score)

(5/76)

(5/76)

The results are shown in Table 2, below, includ-
ing - for each site - means across classes before and after adjustment for
, the covariate and the p-value of the difference between CSMP and Non-CSMP

Table 2

Summary Data from
Standardized Math Tests: Second Grade
(First Entry: CSMP Classes,. Second Entry: Non-CSMP Classes)

(The p-value is the probability of such ohserved differences occur-
ring merely by cliance - a low p-valuc indicates that chance alone is an

|

Site (l.umber of USMP, Computation Concepts and Applications

Non-CSMP (lasses) Covariate!

Means Adjusted Means| p value|| Means Adjusted Means | p. value

Site 0! (15,13) 48.8 21.0 20.6 11 18.7 18.3
Comprehensive Tests of 46.8 18.6 19.1 * 17.8 18.2 -86
Basic Skills (Raw Scores)
Site 25 (6,6) 21.5 20.9 20.5 1 39.4 18.1 an
CTBS (Raw Scores) 20.7 18.2 18.6 * 35.3 17.5 43
Site 35 (3,1) 54.8 24.5 £ 1 22.4 € lass
CTBS (Raw Sccres) 76.7 23.8 | too few classes 21.6 too few cla-ies
Site 12 (6,6) 57.7 54.9 47.0 4l 53.3 43,5 3
Stanford Achievement 42.0 44.4 52.3 : 37.9 47.7 2
Test (Percentile Ranks)
Site 13 (6,6)2 32.8 35.7 36.2 2%
Cooperative Primary 35.4 < 36.3 35.7 *

Test (Raw Scores)

Site 1:
Site
"Site
Site
Site

Icovariate:

Raw score, Kuhlman Anderson Test (10/75)
25: Raw score, Getes McGinitie Reading Comprehension (5/76)
35: Percentile Rank, Reading Test, Merropolitan Achievement Test (10/75)
12: Percentile Rank, Reading Test, Stanford Achievement Test (5/°A)

13: Raw score, Reading Test, Cooperative Primary Test (5/76)

2At 3ite 13, the Cooperative Primary Teat has only a total acore in mathematics, which data has
been put in the "Concepts and Applications” columns.
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‘It can be seen that, while the differences were usually in favor
of CSMP classes, in no case were these differences statistically sig-

nificant.

The closest any differences came to significance (usually

taken as <.05) was on the computation section at Sites 01 and 25

where the p-value was .11.

Appendices A (for Site 01} and B (other

sites) provide information sunmarized according to class means. For
each of the tests, the set of class means are plotted against the mean
ability or reading score (transformed to percentile rank) of each class.
By inspecting these graphs it is possible to determine and compare the
extent to which various classes do about as one would expect based on

their mean ability scores.

Where item analysis data was available (for the CTBS at Site 01)
a compilation was made of all items in which the difference in percent
correct between CSMP students and Non-CSMP students was more than 10

points.
in favor of CSMP students.
is given in Appendix A.

13
154 27 6 1.14
Addition + 128 + .8 52 + .63
+ 27
768 64
Subtraction - 427 -9
TN e
y [
Multiplication S5x2= lxn4= 2% 3=
Concepts & Applications
12, PFind the clock that shove ten thirty-five.
DOIOIS
(.4..)7 T ﬁ
O O O o
E3. 7ind tha oumeral that s coe-half of six.
1 1 ) ’
o] (@] O O

These items are shown below; in each case the difference was
Complete item analysis data 'for this test

26 + 21

N

3x5=  3x2= bxb= 8x5=

18. 7ind the numaral that shovs cne-half of four.
3 . 2 3 )
o O O O

23, 7i0d the number lioe that shows forty-fiva plus three.

83fSyea]| Lhvaee | o s | spdeses.
o] (o] o] o)



Third Grade

The Comprehensive Test of Basic Skills was administered to the
seven local St. Louis area third grade classes and to eight Non-CSMP
comparison classes. At Level 1 of the CTBS (Grades 2.5 - 4.9), the
mathematics. section is divided into two separately timed tests:
Mathematics Computation (48 items) and Mathematics Concepts and
Appllcatlons (50 items).

Mathematics Computation: The 48 items in this test consist of 12 problems
each 1n addition, subtraction, multiplication and division.

Mathematics Concepts § Applications: There are 50 items in all. The
25 "concepts'' items purport to measure the student's ability to con-
vert concepts expressed in one numerical, verbal or graphic fomn to
another form, and to comprehend numellcal concepts and their inter-
relationships. The content categories for these items include

number systems, measurement, set theory, geometry and numeration. The
25 "applications'' items purport to measure the student's ability to =
select and carry out problem-solving operations. The content categories
include set theory, algebra, measurement, and reasoning.

Third Grade Results

An Analysis of Covariance was performed using class mean scores as
the wnit of analysis. The mean raw score from the Kuhlmann-Anderson
test, administered 10/75, was used as the covariate. The results are
given in Table 3 below. ‘

Table 3
Sumary Data from the Comprehensive

Tests of Basic Skills: Third Grade, Local Classes
(First Entry: CSMP Classes (n=7), Second ¥ntry: Non-CSMP Classes (n=8))

Test Mean Scores | Adjusted Means| p value
Covsriatel! v 49.8
53.2
Addition Items 10.0 - 10.2 09
9.3 9.1 *
Subtraction Items 9.3 5.5
8.9 8.6 .18
Multiplicetion Items 9.3 9.5 63
9.3 9.1 *
Division Items 7.7 8.1 28
. 6.7 6.4 *
e - - - —m e k- = 4 - O
Coaputation Test 36.3 37.2 03
(total of above) 3.2 33.3 *
Concspts and Applications| 33.5 3.5 02
31.5 30.4 *
S s O i —
Total Math Score 69.8 71.7 o1
65.3 63.3 *

lyeen Baw Score, Xuilmsna Anderson Test, aduinistered 10/75.



Each of the four sub-parts of the Computation test has been analyzed
separately, though none was significant at the .05 level. However, the
differences were significant for the Computation test, for the Concepts
and Applications test and for the total CTBS mathematics score; and all
differences, whether significant or not, favored CSMP classes.

Appendix C shows the distribution of class means. Also given in
that appendix is item analysis data for all the math items of the CTBS.
Given below are those items for which the difference in percent correct
between CSMP and Non-CSMP students was more than 10 points. (In each case
the difference was in favor of CSMP students.)

32
Additicn: : 72+73 10 26+13+14
. + 44

149

Subtraction: - 87
25

Multiplication: x 4
Division: 35 28 525 4124 24|48
Concepts & Applications: 23  Which of the following makes this 38 Vhat goes in the box to make this

37

number sentence trua?
IX(2x4)=-3x2)x0

@4 @6 O3 o 24

What is the missing number ;7.
30 L 11?

@) ®s8 o9 @10

numbhs sentence true?
O+7T~4+8
®5 ®6 @12 ®19

39 What goes in the box to make this

numbei sentence true?
S+4~10-0
@0 ®1 09 D10



CSMP-Specific Tests

Second Grade

Two group-administered tests, CSMP Test A and CSMP Test B, were
developed to investigate student skills in working with the second
grade CSMP content. The tests specifically excluded most of the
traditional arithmetic skills and concepts of second grade since
these were covered in the standardized mathematics tests described in
the last chapter. Instead these tests focused on the special pedago-
gical "languages" of CSMP: arrow diagrams, 'the Minicomputer and string
pictures.

The format for these tests was that of a CSMP workbook, an eight
page booklet printed in color on newsprint. The printed directions
were as similar as possible to those given in CSMP workbooks. The
actual test pages were typical of the kinds of pages done by CSMP
students on a regular basis; no new kinds of items were added nor were
there novel applications or extensions of previous workbooks.

Administration of these tests was on a sampling basis; each CSMP
- class took either Test A or Test B. (The testing plan, across sites,
is shown in Table 1, page 2.) These tests were not parallel tests;
the sampling was done for the purpose of reducing the amount of time
required for testing in a given classroom. Specially trained testers
administered the test in a fairly straightforward way. After the
tester reviewed one or two of the pages with the class, the students
simply went ahead and worked right through it on their own, just as
they would an ordinary CSMP workbook. Students raised their hands when
they had uestions, at which time the tester would explain the task
individually to the student (though not, of course, how to do it).
The test was essentially untimed. Most students took about 20 minutes
to complete it; but up to 35 minutes was allowed if necessary.

For purposes of analysis, responses from pages dealing with similar
areas of content were combined, though thesc pages might not be adjacent
on the actual test. In this way the subtests named below were created.
Also given below are some summary data. '

Number Mean Percent Correlation with  Reliability

[tems Correct Kuhlmann-Anderson (KR20)

Test A: Arrow Diagrams 12 72 . .67 .87
Minicomputer 10 66 .64 .86
Integers 10 50 .39 .76

Test B: Arrow Diagrams 17 72 .72 .91
Minicomputer 10 75 .62 .90

String Pictures 4 65 .51 .03
Computation 7 69 .74 .80

Except for the subtest "integers', the mecan percenw correct across
items for the various subtests was between 65 and 75 and the correlation
with the Kuhlmann Anderson T:st was moderately high. ‘The KR20 reliability
of the subtests was also high with the exception of the very short (4 items)
subtest ''String Pictures'. :

D)




An evaluation of the quality of student responses to this test is
difficult for two reasons. First, because arrow diagrams and Minicomputers
are not used in other math curricula, the tests were administered only to
CSMP students, so that CSMP - Non-CSMP comparisons are not possible.
Second, the test was not a mastery test and therc are no specified stan-
dards or expectancies of the tasks and levels of success of which CSMP
students should be capable. Indeed; because of the spiral nature of the
CSMP curriculum, the concept of mastery is a much more difficult one to
deal with. Summarizing statistics (such as mean percent correct) provide
in themselves, very little useful informaticn toc tbe reader in the absence
of the actual tests and some knowledge i the cnrriculun.

Part of Appendix D presents information summarized across students.
For cach of the seven subtests of Tests A and 8, reduced copies of the
actual- test ‘pages are given, together with a) percent correct for cach
item, and b) summary statistics (means, frequency distributions, correla-
tions) across all students who took the test. Also given is similar infor-
mation when students are grouped according to ability level. Thus, it is
possible to determine on various items and subtests, what kinds of differ-
ences in performance there were between high and low ability students.
Appendix D contains a graph for each subtest which shows the distribution
of class means as a function of class ability scores.

In addition to the group administered CSMP Tests A and B, an individually
administered test was constructed and administered to four representative
students in each of 37 classes. These classes were all outside the St. Louis
area and the tests, requiring about 15-20 minutes per student, were adminis-
tered by special testers trained by the CSMP coordinators in the various sites.

The purpose of this test was to investigate, in situations not
amenable to paper and pencil, students' skill in dealing with various tasks
of the CSMP curriculum. llence many of the test items were not typical of
material found in the regular workbooks. They were probably more oriented
to teacher-led lessons than to workbooks; several being rather challenging.
There is simply no way to briefly summarize the results except to refer the
reader to the actual test items and item statistics in Appendix E.

Third Grade

Two group-administered tests, CSMP Test A and (SMP Test B were
developed to investigate student skills in working with the third grade
CSMP content. These used the "languages' of the curriculum unique to
CSMP. The various test pages were not similar in all cases to previous-
ly completed workbook pages; occasionally they were slight extensions
of such pages.

These tests were also administered by special testers. Fach of the
seven third grade CSMP classes in the jocal St. louis area took either
Test A or Test B. 'Thus, the item analysis data, summarized in Appendix
F (which also reproduces the test rtems), is based on at most four
classes and no attempt has been made to turther analyze this data by
student ability or by mecan class scores. '

Ity
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MANS Tests
(Mathematics Applied to Novel Situations)

Background

Since the beginning of the CSMP Lxtended Pilot Test, considerable
time and effort has been devoted in the evaluation effort to the devel-
opment and use of tests of student outcomes which go bevond the 'basics"
of the standardized tests yet do not rely on the specific ''languages' of
the CSMP curriculum. The rationale behind this effort was as follows:
CSMP is interested in developing a math curriculum fi.v elementary schools
which would not only leave the ''graduates' with the skills and concepts
required in the traditional arithmetic curriculum, but would go beyond
that in giving the student a foundation of understanding for mathematics
itself. :

Thus it was necessary to devise test items which would not only
measure a student's grasp of higher-order ideas in mathematics, but
would also do so in such a way as to give no superficial advantage
to a student who had heen exposed to mathematics in a particular way.
Hence the items had to be at once (a) mathematical rather than merely
arithmetic, (b) ccntextually novel, and (c) free of language
peculiar to CSMP or any other specific elementary math curriculum.

During the first two years of the EPT, these items were grouped
to form what were called '"comparison tests.' One can review the items
developed and the results of their use in testing during those two
years by consulting Evaluation Reports 1-B-5 and 2-B-1. During the
third year of the EPT, the name for these tests was changed from
"comparison' to MANS in order to be more descriptively accurate.

One bias should be pointed out here. Items were selected which
were thought to be related to basic mathematical ideas behind the
CSMP curriculum. Since the ideas are basic to mathematics, it might
also be the case that other curricula would be aimed at giving students
an understanding of the same ideas. Nevertheless, no attempt was made
to select the items completely at random with respect to the basic
mathematical ideas involved.

Description of MANS

The MANS test consists of ten subtests, divided into two bocklets
of five subtests each. The two booklets are not parallel in any sense,
but have the same physical appearance and are administered in roughly
the same way. Each booklet consists of eight 8%x11 newsprint pages.
Each subtest is contained on one or two pages. Because of testing time
considerations any participating class of students either took booklet
A or booklet B but not both.

Specially trained testers administered the test in a fairly straight-
forward way. For each subtest the administrator gave directions orally and
usually worked through the first item with the students. Each test was
separately timed, so that all students began each new test together.

Except for test A4 which was intentionally speeded, the time limits,
based on pretesting, allowed most students to attempt cach item. FEach of

Q 1’7
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the booklets usually took about 40 minutes each to administer. Students
who completed the subtests quickly were told to check their work and then to
draw a picture on the front cover of the booklet if they so desired.

A sample test item for each MAWS subtest is given below, together
with a portion of the directions for that subtest. The full set of
test items together with more complete directions is given in Appendix G.

Booklet A

Subtest 1: Sequences The crucial directions were, ''The numbers are

in a certain orcer...figure out what the pattern is...put the right
number in the box."

Example: 14, 13, 10, LU, 4, 1

Subtest 2: Equation Fluency The crucial directions were, '"...write

as many true number sentences as you can, using only these signs and
nurbers. "

Example: ' = + - x 1 2 3

Subtest 3: Functions The crucial directions were, 'A teacher was
playing a game with the class...a student gave her 2 (the first
number of each pair), she did something to it and got 4 (the second
number) ...figure out what it was that the teacher was doing to the
numbers, and then put the right number in the empty box."

t

Exanple: 4

1

=] |
=] lo

Subtest 4. Number Line Estimation The crucial directions were, 'This
is a funny looking number line isn't it? ...there are a whole lot of
problems (13) and you won't have much time (2% min.) to do them. You
should not try to calculate the exact answer; just decide quickly where
the answer would probably go on the number line."

29+29
Example: &+ f —+ ¢ + >
0 10 50 100 500 1000
Subtest 5: Computation The crucial directions were, "...figure out

what gees in the boxes to make the number sentences true."

Exanple: E] -39 =0

So
.



Booklet B _ '

Subtest 1: Labelling Number Lines The crucial directions were,
"...figure out what number would go in the box on each number line."
(Note to reader: no student did Loth this subtest and Subtest 4 of
Booklet A in which the number linc was not equal-interval.)

_Example: <+ 4 e e e—

20 25 30 lj 45 50 55 60 '

Subtest 2: Number Sentences The crucial directions were, 'Write
nunmber sentences for 8...write as many as you can think of."

Example: 8 =

Subtest 3: Word Problems The crucial directions were, ‘'f'or each
series of pictures there is a story. At the end of each story there
is a question you will be expected to answer."

Example:  "First picture, 'Four children each get the same
allowance from their mother.' Second picture,
'The four children put their allowances together.'
Third picture, 'They have altogether 12 dollars.'
Question, 'How much did each child get?'"

(Note to reader: while the above information was being read to the
students, the student's test page containcd the pictures below.)

Ml

12 Dollars

How much did each child get?

Subtest 4: Number Sentence Pictures 'This was a "matching'' task; four
equations on onc side of the page and five dot pictures on the other side.
The crucial directions were, 'figurc out which dot picture shows {each)
number sentence best...there are five pictures and only four number
sentences...make up a number sentence that goes with the picture that's
left over."

Example: 5+3=38 b

Subtest 5: Computation (Same directions as Subtest 5 in booklet A
but different items.)
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MANS Results 13

At each of four participating sites all the CSMP classes and an
equivalent number of Non-CSMP classes were tested. The Non-CSMP
classes were selectd -0 s to provide a0 vronp vouehity cquivatont
Ww1th respect to generst acaderic ability) te the group of M

,classes. The same two booklets of the MANS were given at each of the

sites, with roughly half the CSMP and half the Non-CSMP classes getting
bool.(let A and half of cach group booklet B. ‘The testing plan in the
various sites is shown in Table 1, page 2.

In order to compare test performance of CSMP vs. Non-CSMP classes
an analysis of covariance on the class means was performed across sites.
The mean scores at each site, adjusted for the covariate, are shown for
CSMP and Non-CSMP classes in Table 4 below. Also shown (right hand
colums) are the mean adjusted scores combined across sites and the
resulting p-values for each of the MANS tests.

Table 4

Adjusted Mean Scores
By Site and. MANS Tests
(First Entry: (SMP Classes, Second Entry: Non-CSMP Classes)

PRI

Sitels
ol 12 1 13 25 Coabined p-value
MANS A !
Covarlate 58.5 0.4 62.9 49.2 $56.1
56.9 45.1 68.2 42.8 54.0
- 2.6 2.4 2.8 3.8 2.9
b Seauences 2.2 2.7 2.3 2.9 2.5 09
Z. Zquation ) 2.9 3.9 4.7 3.7 )
Fluency 3.4 3.2 3.1 4.0 3.4 43
. F ci 1.8 1.8 2.0 2.3 2.0
? unettons 1.2 1.4 2.2 1.7 1.6 09
4. Number Line 4.5 3.3 4.2 5.7 4.4 ) )
gstimation 3.8 4.0 4.2 4.6 4.1 23
5. Co tation 1 0.4 1.2 7.2 7.4 7.0
P " 5.0 5.7 5.0 6.8 5.6 ol
TOTAL 18.7 17 6 20.1 23.9 20.0
15.6 17.2 16.8 19.9 17.4 04
HApS B
Covariate 59.6 64.7 61.3 40.9 56.7
54.5 41.3 1.2 41.8 $3.3
1. Nuzber Line A 4.7 4.7 6.2 5.0
Labelling 4.0 6.3 4.1 6.2 5.1 .88
2. Sentences 3.7 3.1 3.4 4.8 3.7
About 8 2.9 3.9 1.9 5.0 1.4 .19
3. Word Problems 4.0 4.2 4.5 A7 4.3
° 3.8 4.0 3.7 4.5 4.0 .08
4. Numbar Sentence 4.8 5.3 5.6 6.5 5.6
Pictures 4.2 L.7 3.7 2.6 4.5 .01
5. Co tation II 6.0 6.7 6.7 8.1 6.9
e " 4.8 5.9 3.5 7.3 5.4 .01
TOTAL 22.9 23.9 24.9 3.3 25.5
19.7 25.0 16.8 28.6 22.5 .02

INumber of classas taking MANS A in sites 01, 12, 13 and 25 was 15, 6, 6 and 6 respuctively:
ar sach aite approximately half were CSMP classes and half were Non-CSMP clasaes.

* Por MANS B, tha numbar of classes was 13, 6, 6 and 6 respectively and they were differant
classaa than those who took MANS A.

210
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A review of Table 4 reveals that there are statistically significant
differences in favor of CSMP classes (p<.05) for the total score on MANS A
and on MINS B and for three of the individual subtests: Computation 1,
Number Sentence Pictures and -Computation 11. On three other subtests —
Sequences, Functions and Word Problems — the differences were nearly signifi-
cant (p<.10). When examining the scores for the combined sites, it can be
seen that all differences, whether significant or not, are in favor of the
CSMP classes. This pattern is replicated at most sites, although four of
the twelve scores at site 12 are in favor of Non-CSMP classes (thougit not
significant). .

Test performance as a function of ability level was examined for
each subtest by grouping the students into quintiles according to
student ability as defined by covariate score. For example, a mean
score was computed based on all CSMP students whose covariate score
corresponded to a percentile rank less than 20 (lowest quintile).
Similar mean scores were computed based on CSMP students with covariate
percentile rank from 20 to 40 (second quintile), 40 to 60 (third ,
quintile), 60 to 80 (fourth quintile) and 80 or more (highest quintile).
Thenr the same thing was done for Non-CSMP students. The graphs in Figure
1, below, allow visual comparisons of CSMP and Nen-CSMP students at each
quintile, and one can judge the degree to which overall higher scores by
CSMP students 1is caused by students at a particular ability level.

It can be seen in Figure 1 that on each subtest the CSMP mean for
the various quintiles is almost always larger (higher on the graph)
than the corresponding Non-CSMP mean. In other words CSMP students are
doing better than Non-CSMP students; not just overall, but at each ability
level. Jt is .at the fourth quintile (percentile rank 60-80) that the
largest and most consistent differences occur.

Appendix {; also presents an item analysis of the MWS tests, with
percent correct for each item across CSMP and Non-CSMP students. Included
with the item hnalysis are graphs showing the distribution of class means
for cach MNS test according to class ability (covariate) scores, and
various other sumnary statistics.

©
o
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Figure 1
CSMP (~) and Non-CSMP € ..) Means by Quintile

(The vertical axis is for raw score, with one unit equal to one haif of a raw score
point, except for the two total scores where one unit equals two raw score points.)
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Discussion

After a brief trecatment of the data obtained from the CSMP-Specific
tests, the bulk of this discussion will focus on the data resulting from
CSMP - Non-CSMP comparisons.

Although a great deal of information is available from the various
CSMP-Specific Tests, the spiral nature of the curriculum and consequent
lack of masterv levels at any given point in time make it difficult to
assess the adequacy of student performa:-: in this area. It does appear
for the most part that students were modcvately successful in doing the
workbook-1level pages covered in these tests. (On the second grade CSMP-
Specific Tests A and B for example, with the exception of the subtest
"Integers'', the proportion of correct answers was between 2/3 and 3/4
for each subtest. In fact, of the total of 60 test items, the percent
correct was between 70 and 90 for 62% of them.) However, it is clear

that proficiency with Minicomputers and arrow diagrams are not particularly

important objectives per se. What is irmportant to know is how well a
curriculum with these pedagogical devices succeeds in having children
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learn mathematical information (such as numerical concepts and computational

skills) and leam to apply this information usefully.

With regard to comparisons between CSMP and Non-CSMP students the
pattern of results is very similar to the pattemn in previous years of
the Extended Pilot Test, with one very important exception: these results
are from a much broader base of classes in terms of geographic location.
In particular, these results have been extended to sites outside the
St. Louis area and are thus free from the certain non-generalizable
features such as teacher training by CSMP personnel, knowledge of being
a "horserace", frequent cbservations from visitors, ectc. '

Briefly one can swmmarize the results as follows:

a) On standardized mathematics tests, CSMP classes generally did as well
as or better than Non-CSMP classes. At third grade the differences
were significant on both tests of the CIBS. At second grade the
results were more equivocal; not reaching significance at any of the
four sites, but usually in favor of CSMP, especially on the tests of
computational skills. Similar results have occurred in previous
years; small differences in favor of CSMP students which sometimes
reached significance and sometimes did not.

b) On the MANS tests, CSMP classes scored significantly higher than
Non-CSMP classes on both total MANS scores and on three of the sub-
tests, and were close to significantly higher (p<.10) on three
other subtests. Again this pattern is rather similar to results
from prcvicus ycars: consistently higher scores by CSMP classes
in all subtests with significance reached on certain subtests and
on the overall totals.

The value one attributes to the superior performance on the MANS
tests is of course dependent on the inportance one gives to the mathe-
matical abilities and thinking processes required by them. It is true
that these tests are biased to the extent that they were developed with
the CSMP curriculum and pedagogy in mind and that a different set of
tests might have been developed with entirely different results. Never-
theless the actual tasks of the MANS tests were usually quite different
from those typically found in either the CSMP curriculum or in most
elementary school math texts; they were novel to both groups and used

2
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none of the special languages of USMP.  Such transfer effects are rela-
tively unusual in curriculum evaluation.

It is also true that certain mathematical content embedded in these
tasks may favor the CSMP classes. 1f one looks at the percentage
correct for CSMP and Non-CSMP classes on an item-by-item basis, one
finds that several of the items on which there are substantial differences
in favor of CSMP have to do with: a) multiplying, b) using fractions or
c) working with "larger” numbers (in the hundreds). CSMP does stress these
ideas somewhat more than most math programs. Thus, at least some of the
differences between CSMP and Non-CSMP classes on the MANS test may be due
to a differencé in the mathematical content covered by the respective
curricula. lowever, whether one views it as knowing more content or as
being better able to use certain processes, the gains for "SMP seem to
have been achieved without any compensating loss in other aceas (at at
Jeast none that showed up on the standardized measures).

Given for the moment that the favorable outcomes of the CSMP - Non-CSMP
comparisons are accepted, it is necessary to consider alternative explanations
for these outcones before concluding that the CSMP curriculum made the
difference. Probably the most plausible of these is that CSMP teachers as a
whole may have been a better (or more enthusiastic) group of teachers than
were Non-CSMP teachers. ‘They may have been selected (or volunteered) because
of certain favorable attributes, or may have developed same as a result of
this selection (or voluntecring). ‘There is no way to adequately test this
pessibility after the fact; research has shown that objective criteria of
teacher attributes generally do not bear a consistertly strong relationship
to student achievement. The use of a design whereby voluntesr teachers are
randomly assigned to CSMP and to Non-CSMP classes was not practical in this
study, nor is it generally practical in educational settings.

(Now it is true that the explanation of teacher differences is most
plausible during the first year of a study, when teachers may well have
voluntecred; in subsequent years tcachers to sorne degree ''inherit" the
CSMP class from the previouws year - though some selection still may take
place. It is also true that a previous study found that teachers in their
second year of CSMP did at least as good a job of teaching CSMP as tiey
did in their first vear, as measured by student achievement (sce [valuation
Report 2-B-2). Thus any decrease in teacher entiusiasm, at least from
first to second grade, did not appear to affect student achievement. These
considerations tend to reduce, but not eliminate, the hypothesis that teacher-
differences are responsible for CSMP - Nen-CSMF (i fferences.)

Among CSMP classes EEETe“iS considerable variation in: a) the amount and
Kind of training rececived by teachers, b) the amount of time per day devoted
to mathematics instruction and ¢) the amount of supplementary materials, such
as drill sheets, which ure assigned to students. It is not clear how much
corresponding variation in achievement, if any, results from each of these
factors. From an experimental point of view, thev may be regarded as rather
natural variations in the implementation of CSMP in the 'real world". And
there are similar variations in Non-CSMP classcs. (For ecxample, most teachers,
no matter what curriculum they are using, routincly assign supplementary
material of some kind; some more than others.) It is for this reason that one
uses classes as the unit of analysis; a more conservative but realistic method
than using individual students.

N
=
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»

Finally one should note that considerable credibility is added to
the results by their consistency. The results have been fairly consis-
tent from year-to-year, across different levels of student and class
ability, and in different educational settings and school districts.
Bearing in mind the potential effects of teacher selection, these results
offer considerable promise for the CSMP curriculum.
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Introduction to Appendices

Two methods of data presentation have been used in various appendices.,
One method involves aggregating across students to get percentages correct
on individual test items; the other involves the calculation of mean scores
for each class and then using the set of class mean scores to carry out
tests of significance. These are described in more detail below.

First, the actual test items making up a particular test are given.
Beside these items are given percentage correct for all CSMP students
and for all Non-CSMP students (where the test was also given to Non-CSMP
students). Occasionally, where covariate scores (reading or general
ability scores) were available, this analysis was also carried out by
level of student ability. This was done by transforming covariate scores
to percentile rank and doing separate analyses for the set of students
with percentile rank less than 20 (lowest quintile), the set of students
with percentile rank 20-39 (second quintile), and so on to the set of
students with percentile rank of 80 or more (fifth or highest quintile).

Secona, when class means are being analyzed for some particular
test, =1 wean score is calculated for each class on that test and on the
covartats test. Then, by transforming the covariates to percentile
ranks, each class can be represented by a dot, as illustrated below.

Test Score
N\

 Covariate
7 Score

The vertical axis is for mean class test score on whatever test is
being analyzed; the further towards the top of the graph - the higher
the class score on that test. The horizontal axis is for covariate
score, or mean class score on whateveér covariate was used; the further
to the right - the higher the general ability of the class. Based on
the set of class means thus graphed, the regression line has been
drawn. This line 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 example that classes A and B fall well below the regression line,
or are scoring well below what would be predicted for them from knowing
the ability level of the class, while classes C and D fall well above
the regression line. Note also that, although class A had a slightly

26



hlgher mean score on the test than did class D, class D did much better

given the rclative ability scores of the two classes. When the class
means generally fall close to the rcgression line, test scores are

well predicted by the covariate; when they are more dispersed from thls

line, the covariate is a less effective predictor.

For tests in which CSMP - Non-CSMP comparisons were made, summary
statistical data has been shown in some unused cornier of the graph. The
method of comparison was the Analysis of Covariance, using class mean
as the unit of analysis. Essentially this method assumes that at least
part of the test score differences among classes is due to differeiices
in general ability levels of the class (as measured by the covariate)
and test scores are adjusted to take into account such differences.

The p-value shown at the bottom of these tables is essentially the
probability that, after taking into account differences in class ability
levels (covariate), any observed differences between CSMP and Non-CSMP
class scores are random ''errors’ from the true state of affairs - which
is "no differences between CSMP and Non-CSMP." A low p-value indicates
that this is an unlikely explanation of the true state of affairs; that
in fact there probably are real differences between CSMP and Non-CSMP
classes. Traditionally a p-value less than .05 1s interpreted as
"significant'.

I+ should also be noted that all analyses, whether aggregated
across students or across classes, are based on students who were also
present for tiie administration of the covariate test, where such was
given (i.e. where comparisons were made). This usually elininated very
few students from the aunalysis and tended to do so in about equal pro-
portions from CSMP and from Non-CSMP classes.

For the CSMP-Specific Tests (Appendices D, Evand F) considerable
use of color was made on the actual tests. Thc reproductions given
here are in black and white, with various ''thicknesses'' of lines taking
the place of different color. The results are fairly easily inderstood,
though not an aesthetic success.

At the end of most Appendices, a brief Commentary 1s given, in
which various points of interest (at lecast to the authors) are noted.
To aid the reader, subsequent pages are labelled with both the page
nutber and the letter for the Appendix (i.c. '115" means page 115
of the report and part of Appendix F). F
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Appendix A
Comprehersive Test of Basic Skills, Second Grade, Site 01

There are two mathematics tests in the Comprehensive Tests of Basic
Skills: Computation, and Concepts and Applications. For the purpose of
this analysis, the Computation Test has been subdivided into three
sections: addition iteins, subtraction items and multiplication items.
These sets of itcms are also separate sections in the test but are
ordinarily combined to form a gross Computation score.

For each subtest, two kinds of information are given. First, a
reduced version of the test items is given (usually on the left hand
page) together with percent correct for CSMP students and for Non-CSMP
students. An asterisk indicates that the difference in percent correct
was greater than 10. All such differences favored CSMP students.

Second (usually on the right hand page), a graph of class means is
given which corresponds to the set of test items on the facing page.
CSMP classes are shown by an x and Non-CSMP classes by a dot (e). Also
shown on each graph is a statistical summary of the class mean data,
including the test of significance for differences between CSMP and
Non-CSMP classes.

Included in the analysis were 272 CSMP students with a mean raw
score on the Kuhlmann-Anderson Test (administered the previous fall) of
48.2 and 251 Non-CSMP students with a mean score of 46.3.

The information js presented in the following order:

addition items-

subtraction items

multiplication items

Computation test (sum of the above sets of items)
Concepts and Applications Test

e



CTBS Item Analysis, Second Grade, Site 01

Percent Correct

Non-CSMP

89

76

64
57 ¥

28

Subtest 1: Addition {10 items)
CSMP
"3
8 .
0 87
+ 6
19 83
+6
154 80
_+128
27 68
+18
1.14 41
+ .63

13

52
+ 27

————— ——

40 + 30 =

7+342a=

11+ 7 =

26 + 21 =

Percent Correct

CsSMpP

64

91

Non-CSMP
45
87
91
88
69 %

:ﬂg



Site 01
versus Covariate (Kuhlmann Anderson)

CTBS (addition Ltems)
Second Grade Class Means

(Percentile Rank)
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Subtest 2: Subtractiomn (10 items)

38

545

=33

16
768
=427

55
=22

Percent Correct

CSMP

79
71
72

74

65

Non-CSMP

78

64

73

60

61

..

|

AN

CTBS Iltem Analysis, Second Grade, Site 01

64

-9

65 - 42 =
24 - 8 =
13 -8=
78"43-

=>|%

Percent Correct

CSMP

68

71

66

64

Non-CSMP

57 (VA

75

67

69

54
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Site 01
Second Grade Class Means: CSMP Classes (x) and Non-CSMF Classes (#)

CTBS (subtraction items) versus Covariate (Kuhlmann Anderson
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CTBS Item Analysis, Second Grade, Site 0l

Subtest 3: Multiplication (8 items)

Percent Correct Percent Correct ‘
CSMP Non~-CSMP CSMP Non~-CSMP
5x2= | 82 68 ¥ 3x 4= 81 64 M
1 x4 = 83 67 :.)(‘ . S5x9= | 64 58
2x3s= 83 64 * 4x b= 71 52 3%
" 3x5= . 8l 65 ¥ 8x5= 71 ss %
. . {
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Site 01
CTBS (multiplication items) versus Covariate (Kuhlmann Anderson)
Second Crade Class Means: CSMP Classes (x) and Non-CSMP Classes ()
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CTBS, Second Grade, Site 01

- The graph on the next page is for the Computation Test which is
composed of the three previous sets of items for addition, subtraction
and multiplication.
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Site 01
CTBS Computation versus Covariate (Kuhlmann Anderson)

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (o)

<

(Note: Computation Test is composed of the-addition,

subtraction and multiplication items.)
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A
CTBS Item Analysis, Second Grade, Site 01
Subtest 4: Concepts and Applications (25 items) N
: Percent Correct
L Fiod « bos th . , CSMP | Non-CSMP
« HMod e box thar has e vey of shoving thdrtacs, .
11+2 12 +2 11 + 1 10 42 84 87
o O O 0]
2. TFind the box vhiers the oucber wvord tells hov aay bosts 78 75
Lhers are.
adé A 1 4dad cal
d--bé ) 2 -)--4
de ee e Gei
four tvo afpht slaves
o- o o
3. Find the pupe:e} that shows two hundreds, thcee tens, 82 82
and six ones.
236 263 326 362
[e) (@) O 9
4. TFind the box that shows counting Sy fives, ~iarting et 25. 78 80
25, 30,35 40 | 25,28, 31.34| 25,27, 24,51 | 25,35, 45, 55
- o o) @)
S. Find the box thet shovs countiag by twoc, sreiting et 77. 70 €0
Mark
7,73, 69, 65 | 7. &, 85,89 77,75, 75. 0 | 77,79, 81, 83
o o) O
$. Tiad the bo* that shows food that s soll bz the guart. 76 75
D= 8 | .a
0
7. MHack the circle under the smount of monsy shown in the 79 73
plcture, |
.7
O O O o
8. TFind the box that shows tha same acount of roney as @ 89 87
e . .
=RgE S
o C o O

o
-

’
i
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ERIC

Aruitoxt provided by Eic:

11.

13.

1.

17.

CTBS Item Analysis, Second Grade, Site 01
ytest 4: Concepts. ang Applications {cont.)

David bought e« kita that cost nlnatean cants. He gave
the stors clerk & quarter. Find the box that ahuwe
bowv puch changa David got back.

B

Youday e the sacond dey of the week. Pind tha box that

shows vhet day of the wesk Thutsday fs. Hark Your answer.

4 s ] 7
G O 0] O
¥ind the clock thaet shows fifteen minures after seven

#lclock.

@l@l@ @

Pind the clock that shove ten thircy-five.
QIS |Q
h w
0] O 0] 0

Pind the numeral thst Ls one-half of six.

| 3 2 3 )
O 0] O O
Pind the box that shovs thet three-fourths of th.
guctangle is dark.
» v
¢CEEE e BEEIE» BRI
(@] 0 O] 0
Pind tha numaral that shovs cae-half of four,
! 2 3 ! s
o O 0] l (@]
Pind the oumbar seutsnce that is trua.
$eT=11 | I Y] 6§e8=9 $+5 3
O O (0] @)
7404 the numbaT eentence that is Ctrua.
=3¢ 10=3¢1% Le8+¢ 17-~6¢°14
0] o O
Mika ecored four points for his teas. His brothar
scorad tvo points. Which box shows how to find tha
mumbar 0f points the two bovy scored together! -
Ce3 4—3 43 1+3
O] O 0] O
One day Frank ceught six fish. The next dey he caught
80 fish. Find the dox that shows how zuny fluh Frank
caught sll together tn thea cwo days.
. LN F) ‘. cﬁ\
Q\:‘_ 'l "Zh&
\ X X
O O o o]
Joe invited alx bSoys and eight gKirle to a party. Find
the box that shoua how asny children he ‘nvited all
Sogethar.
1 14 13 16
0 O 0] 0]

L

Percent Correct

CSMP | Non-CSMP

)9 51
40 45
72 73

64 | 51 >

g2 | 67 ¥

90 96

86 86
82 77
78 76
84 77
89 88




21.

2.

2%,

ERIC

Aruitoxt provided by Eic:

CTBS Item Analysis, Second Grade, Slte 01
Subtest 4: Concepts and Applications (cont.)

Joan has three craycns, Sue hes aix creyons, end Judy
ti2 seven CTeayona. Find the box that shows hav nanvy
creyona the girle have oll togezher.

Ja-ll n-cl My"

13 18 18 17

o] 0] O 0]

There are tventy-eight chtidren in & class. On Fridey,
five childrea vere absant. Uhich box showva hov_to _find
the nember of childrea that vers at achool nmu Fridey?

n-3 m-3 8.3 3£

O 0] O

Find the number lioe thit ¢hove forty-five plus three.

ol P Pt I
sucssves| Latanes sfesnvs =T 31yea

0] O O 0o

laroy gets up at zeven u'clocl. He should be at echno)d

tvo hours leter. Fird the boz that shows vhit tice Leroy
should be at school.

9.00 504 © 800 ”y

0] 0 0]

‘s

7ind the box vhars nlzh! {2 the miseing ausher.

-0« 2:-0-t{13-0-¢]18-D~7

0 @ 0]

Percent Correct

CSMpP
81

61

61

53

Non -CSMP
84

57

54

52

53



Site 01
CTBS Concepts versus Covariate (Kuhimann Anderson) .

Second Grade (lass Means: CSMP Classes (x) and Non-CSMP Classes (s)
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Commentary

Overall, these results were similar to those obtained in a similar study
last year (see Evaluation Report 2-B-1). CSMP and Non-CSMP students got approxi-
mately the same score on the Computation Test this year as did CSMP and Non-CSMP
second graders respectively last year (after differences in ability were taken
into account). The differential in favor of CSMP, about a point and a half each
_year, was significant last year; not quite significant this year. This may be
because of the less restrictive (and less powerful) experimental design in the
present study, where Non-CSMP classes were not generally selected from the same
school as CSMP classes, which eliminated the possibility of a two-way Analysis
of Covariance. o .

Of the three sets of 'items making up the Computation Test, this year's
CSMP students did relatively better in addition and worse in subtraction than
similar students last ycar. This year's Non-CSMP students did relatively better
in addition and worse in multiplication than similar students last year.

On the Concepts and Applications Test, the differential between CSMP and
Non-CSMP students was virtually nil this year; almost a full point last year.

The difference is due to this year's Non-CSMP group outperforming last year's.

At the item level, the pattern of responses was also similar to last year's.
The set of asterisked items in this Appendix, which most differentiated the perfor-
mance of CSMP and Non-CSMP students, is almost identical to the set of items with
the largest differential iasst year. It 1s hard to see any particular pattern from
this set of items, but the results seem to be consistent.

It is worth noting that the regression model did not fit the set of CSMP class
means particularly well for this data; in fact poorer than for any others in
this report. A glance at the graphs in this Appendix will reveal that the CSMP
class means tend to be curvilinear rather than linear, i.e.

this s . rather than this

4 £y
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Appendix B
Other Standardized Test Data, Second Grade

The previous Appendix, Appendix A, provided item and summary data
from the math tests of the Comprehensive Tests of Basic Skills adminis-
tered in Site 01. Appendix B provides data from the administration of
standardized tests in mathematics at three other sites. In each case
class means for CSMP and Non-CSMP classes are plotted on a graph against
the class mean covariate scores. Summary statistical information,
including adjusted means and the probability level of the differences,
is presented in one comer of the graph.

The graphs which are given, and the standardized math tests used
are the following:

Site 12: Stanford Achievement Test, Computation Test
Stanford Achievement Test, Concepts Test

Site 25: Comprehensive Tests of Basic Skills, Computation Test
Comprehensive Tests of Basic Skills, Concepts and
Applications Test

Site 13: Cooperative Primary Tests, Mathematics Test



Site 12
SAT Computation versus Covariate (SAT Reading)
Second Grade (lass Means: CSMP Classes (x) and Non-CSMP Classes (o)

AT _ ; | | ;
Computation | f ? i | ‘ |
(Percentile Rank) | ’ ! 5

’“‘ }

Analysis of Class Means

Site 12
CSMP | Non~(SMP
- | Number of Classes b b
Covariate Mean 517 ,42'0
SAT Computation 47.0 52.3
(Adjusted Mean)
Probability level
of differences Al

‘ LY Covariate
65 o 7 (Percentile Rank)

¥



Site 12

+

AT Concepts versus Covariate (SAT Reading)

Second Grade Class Means

CSMP Classes (x) and Non-CSMP Classes {s)
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| Site 25
CTBS Computation versus Covariate (Gates McGinitie)
Second Grade Class Means: CSMP Classes (¥) and Non-CSMP Classes (s)

| CTBS
* Computation

. .uﬁio': :‘Ttv l ';'

(Rawscore) : o 1':;:: ltagili.. 1!& ::‘ ': ’ w—!
y S B SESH NSRRI R EE ! | o
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Analyz;is of Class yMeanvs.

Stte 25 _1
—

| CSHP | Non=CSHP

Number of Classes 6 b

. Covariate Mean 1.9 20,7

|

, o ‘ ‘ CTBS Computaiion 0.5 18.6 ‘
f L (Adjusted Mean)

‘ | : ! ! Probability level 11
5] S D of differences

3 | o | Covariate

I 19 20 2 ¥ 73 24 2% 77 > (Raw Score)
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. Sign 25
CTBS Concepts and Applications wersus Covariate (Gates MeGinitie)
Second Grade Class Means: "3MP Classes (x) and Non-CSMP Classes ()

CTBS -
oncepts and Applications t

(Raw Score)
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Analysis of Class Means
J—

Site 2

CSMP | Non-CSMP

1l - “ | L, Number of Classes b b
1A Covariate Mean s |
! CTBS Concepts |18 1.5

(Adjusted Mean)

b , IR 2~--- . : Probability level 48
. : : of differences

5’/1 * ‘ | | | N Covariate
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# | | Site 13 |
| (PT Mathematics versus Covariate (CPT Reading)
Second Crade Class Means: CSMP Classes (x) and Non-CSMP Classes (o)
CPT | u 0
Mathematics o .
(Raw Score)

4 X

3 o

3

~ Analysis of Class Means

B

|
o
‘e ! ..
| Site 13
| . , CSHP | Non-CSNE
| | .
34 s E .| Number of Classes b b
: |
! ? Covariate Nean 2.8 35.4
| ‘
] : P Mathematics | %.2 | %]
17‘ ! (Adjusted Mean)
33 [ H ‘. Probability level 18
5 | of differences
i N 3
7) : ‘ o (ovariate
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Appendix C
Comprehensive Tests of Basic Skills, Third Grade, Site 01

There are two math tests in the Comprehensive Tests of Basic Skills:
Computation, and Concepts and Applications. For the purpose of this analysis,
the Computation Test has been subdivided into four.sections: addition items,
subtraction items, multiplication items and division items. These sets of
ltems are also separate sections in the test but are ordinarily combined
to form a gross Computation score.

_ For each subtest, two kinds of information are given. First, a
reduced version of each of the various sets of test items are given,
together with the percent correct for CSMP and for Non-CSMP students.

(This information is on the left hand page.) An asterisk indicates

that the difference in percent correct was 10 or more. All such differences

favored CSMP students.

Second, a graph of class means is given which corresponds to the
previous set of test items. CSMP classes are shown by an x and Non-CSMP
classes by a dot (@). (This information is given on the right hand page,
facing the corresponding set of items.) Also shown on each graph is a
statistical summary of the class mean data, including the test of signif-
icance for differences between CSMP and Non-CSMP classes.

There were 148 CSMP students with a mean score of 50.6 on the
_Kuhlmann-Anderson Test (administered the previous fall) and 148 Non-CSMP
students with a mean scocre of 53.6.

The graphs are presented in the following order:

addition items °

subtraction items

multiplication items

division items » .
Computation Test (Sum of the above sets of items)
Concepts and Applications Test



CTBS Item Analysis, Third Grade, Site Ol

Subtest 1: Addition (12 items)

Percent Correct Percent Correct
CSMP Non~-CSMP CSMP Non~CSMP
5 .
6 9 98 730 73 70
o +593
6 32
0 10
+7 98 96 +44 94 gs W
72+73= 96 86 ¥ 26+13+14= 80 65 W
67 3,536
+18 85 79 +7,982 /) 62
79 35
+14 85 78 82 80 74
98
+4
$0.56 44
+ 0.68 72 64 8,151 74 69
432
70
+ 108




Site 01
CTBS Addition versus Covariate (Kuhlmann-Anderson)

Third Grade Class Means: CSMP Ciesses (x) end Non-CSMP Classes (e)
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CTBS Item Analysis, Third Grade, Site Ol

Subtest 2: Subtraction (12 items)

\ . Percent Correct Percent Correct
CSMP | Non-CSMP CSMP | Non~CSMP
97~4= 90 89 128
-9z 68 68
33 300 .
- 31 87 78 -5 62 56
88 490
=50 83 84 - 130 82 87
939 - 498
- i€ 85 84 - 203 78 75
136 564
-8 75 84 ~ 356 68 59
149 738
- 67 . 82 7 * = 169 60 51
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) and Non-CSMP Classes ()

a2 (Xuhlmann-Anderson)
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CTBS Item Analysis, Third Grade, Site 0Ol

Subtest 3: Multiplication (12 items)

Percent Correct ' Percent Correct
cSMP | Non-CSMP CSMP | Nou-CSMP
25
x3= 87 96 x 4 74 64
62
5x8= 89 96 x 3 82 76
0 ’ 53
¢ X 5 82 89 ' x 4 70 64
10 72 ‘
x 6 88 91 X.2 84 78
32 143
x 2 82 : 76 x 2 - 76 71
17 113
x 3 67 66 x 9 63 63

cvh;



Site 01
iplication versus Covariate (Xuhlnann-Anderson)

CTHS Mult

Third Grade Class
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Means: CSMP Classes (x) and Non-CSMP Classes (o)
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48
f . C
CTBS Item Analysis, Third Grade, Site 01
Subtest 4: Division (12 items)
1 Percent Correct Percent Correct
CSMP Non~CSMP CSMP Non~-CSMP

3)9 76 66 - 8)24 70 61

278 80 0 ¥ 6Y3 69 65
B 175 58 59 7735 60 64
5725 79 67 ¥ 4yToF 60 b %k
. 3775, 67 63 24 748~ 62 39
5710 70 62 90 Y90 s | 37

<




Site (1
CIBS Division versus Covariate (Kuhlmann-Anderson)

Third Grade Class Means: CSMP Classes (x) and Nen-CSMP Classes ‘(0)
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¥ CTBS, Third Grade, Site 01

: The graph on the next page is for the Computation Test which is com-
posed of the four previous sets of 12 items cach for addition, subtraction,
multiplication and division.



o

Site 01
CTBS Computation versus Covariate (Kuhlmann Anderson)

CTES Tird Grade Class Means: CSMP Classes (x) and Non-CSMP Classes ()
Computation i
(Raw Score) i
N |
] | '
% ‘ v X
%0
¥
1 Analysis of Class Means
X
] ) ~
CSip Non-cSiiP
i Sumber of Classes 1 8
' covnriare tean L9 | 5
. OVATIALE  crandard Deviation 1.6 6.8
' I CTss: ( Hean %3 | W2
i Computation I Standard Deviation 4.9 1.5
I8
\ Adjusted Nean 3.2 1.3
' Probability Level of Differences 03
11 ' - L ~y Covariate
m W 50 T 60 7 (Raw Score)

-

&

e T
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ERIC

Aruitoxt provided by Eic:

Subtest 5:

CTBS Item Analysis, Third Grade, Site 0l

Concepts -and "Applications

What does the =3 in 13 stand for?
@ 3ones R 13 onis
© 3tens @ 13 tens

Which of these figures is a square?

il

© ®

Which of these numiecals is twenty.
three?

® 023 ®23 23 @33

Which of these (i~ is 2 rectangle?

(] ")

Which of the w vumerals is two
hundred six?

A 26 WA
T26) o, 2,000
Lock at th €

-~

eurcle. .

LR

Which Ietrer shows the C/
H

center of the ;-c!:?
DE (OB 4 G o H

Which of these numt=rals Baws Lhres
hundreds, Loue tens aind v anes?

@ M6 @Y D 163 D 643
Look at the E
circle (:\
T
“\ Q
~.
Wiilh lettar shoaws a
raint on the cicele?
CE oOF URRY] ®H

Which of these i3 most like a circie?

@ book @ chair ) wheel D door

Percent Correct

CSMp

46

86

84

76

84

87

67

90

v e meatT ear . e A A = i b e

Non-CSMP

42

88

84

71

92

31

89

65

27

30

31

(50 items)

Nins had a st of 17 nwrbles. She
fost 6 mesblay in a2 garse Whieh one
“7 the sats beivw showy how many
inarbles she had left”?

,/“’\ ST

PYes TR
® \ 00o \
oge ( aes .
ese / see’
- \\_/
@ ®

=/

o
€cCeTLao
ceuson
oCoene
-

coe ;
\ $5
© @

Here are a set of rabbits and 2 et of
carrots, How many 1ate carrots are
thers than rabbits?

aa
¥

@3 O4 @y W

Here is a set of loweis

Which one of
the sats of
tees below
has fewer
members than
the set of
tlowery?

-

Whivh one of thewe pairy af figtres
could be put together to make a

tectangle”
[__: and D tk' nd‘{]
@ : D

O [

Fran wanis to huy a ticket for e
Which of the folluwing shows how
<he could pev for t?

AL ive mivkels

1) vwo dimes and s nickel

D ax times

N threy 10 ¢

Percent Correct

CSMP | Non-CSMP

82 79

82 74

69 64




CTBS Item Analvsis, Third Grade, Site 01

ibtest 5: Concepts and Applications (veat.)

Percent Correct

CSMmp Noer-=CSMP
.
1D Which of the sets below has an equal 83 L)
aumber of birds and trees?
> N
Q_‘?:) ™
Q@ QUL
L
U]
o oao
11 Which of the scts balow is separated I 8%
into lourths? .
2 0. ca 3 ( 200D
— {
@ ' @
T ‘o
12 How niany membess are Lhere in an 78 31
erpty set?
o0 ®1 ©®2 ®10
13 Mr. Smith washed his car. The two a0 67
clocks show you when he started and
when he finished. At what time dv:
he finish?
STamMr Finsn
® 6:40 @30 @ 800 &30
14 What do centimeter, wnete i bbie 47 L
meter all messure?
® time ) maney
@ weight iy discance
15 A dollar has the same value a3 54 46
@ 5 mekels © 10 nickels
@ 20 nickels @ &7 mckels
18 How many eges are ther=in one -hail 71 62
dozen?
©2 ®6 D12 DA
17 Which duck is third 1n line f-om the 77 76
lef?? —
\ -
(SR R
a W @ [
18 Which of these 1s another name Yt 9 3 8BS
147
1194 163
T 6+17 W77 4
19 Whirh of the foilowing miakes this 57 * 39
nunmber sentance true?
8 + 6«6+ 0
o ,
EMC Kl v 8 € 12 2, 14
'

32 Which of these shows how much
maoney 3 tendollar bill and one cent
equal?

D 31001 ©® s101
@ <1010 B S1t0

33 ¥hotisthe date one week alter
Apnl 8?
¢ Apnil 9 @ April 14
@ AMiIl1S D April 18

M lany had a rope 2 (eet long. He cut
it Lt How long was each halt?
4 Linches @ 12inches
O 75 amches R 48 inches

e 10t v 12 Jthennis
7y [UR] t6 2

35 Lo hine segment below is one inch
l.‘r.p;u than seement AB?

l "I I'_Y ]' T I L I_T ] ?
“I l
[ P ————-B

€ _ I .

[ —~ g

G *- — - ———————

) e —em -

'

37 Whitisthe mu.\mg nunber in
R0, '

@ ®8 Q@9 » 10

3% What poes in the box to make this
rieho sentence true?
g:-iv~4+38
® ! ®6 @ 12 ® 19

39  What goes in the box to make this
rumba: sentence true?
5+4-10-0
™0 ®1 ©9 @10

40 « -0 y ~ 4
[t x { y =2, thenzis
®5 ®9 10 ® 20

41  Joe! baught 10 candies. He ate 2 and
gave 3 to Pat. How many candres did
he have left?

@O 5 @1 ©8 Drs

42, Mario had 8 pairs of sncke Hall of
them were new. How many paus of

scks were old?

D2 D4 D8 ®16
43 Sarah had 2 books and Mark had 7

butks. They gave 3 boaks to John.

How many bouks did Sarah and

Mark have Jofe all togetiver”

2 ve X' D 12
44 Bl o5 Liller than Ted Juan s taller

Percent Correct

than Bt Whirh of the thrse buys s

the +* - teat?
T J\un T. Ted
. ﬂli) ) *. cannot tell

CSMP Non-CSMP
74 66
35 38
26 43
73 66

47 38
74 * 64
66 | ¥ 54
63| ¥ 51
47 47
71 74
71 73
61 584
55 51




Subtest 5: fencepts and Applications (cont.)

21

23

24

O

ERIC

Aruitoxt provided by Eic:

Which of these is another
name for sevond?

D It ®2nd D 12th Guind
Which of these numbers is nearest to
500 or: the number h_ne"

300 ’
U N S S s A WD N A W

D 4% @493 © 503 @30
®

Which of these numbers s @eater
than 88,8557

© 83855 @ 88,58

T 8K, 858 %5 88,585
Which of the following n:akes this
numbe sentence true”®

322X 4)=(3xx0
D 4 ® 6 D 8 T 24

Which number pair below has =p odd
nuintet and a0 even numbes?

©(6,3) BB
0 had 50e. He spent 15« {ar miik
and found 5¢. What caa you do fo
find nut how ruch monev Paul had
then™

@ divide and add

4. subtract and sidd

@ divida and multiply

B subtract and multiply

Anity packed 4 aooles and Louis
picke! 9 apples Which ane of the
sets below shows how many apples

they pirked aii together?
- P

CTBS Item Analysis, Third Grade,

Percent Correct

CsMp

38

46

D243 2212

1
>

31

Non-CSMP

88

61

56

* 32

46

54

45

46

47

48

49

50

Site 01

Percent Correct

CsMmp

Sandy had 24 red buttons, 33 black 56
huttons, 3nd 56 white huttony, How

many buttons did she have in all?

98 5. 103

[ I 0123

Otis found 23 «ra <hells. He would 53
like to have 52 wea sheils. How many
more shells must he find?

© 23 D29
® 52 ® 75
Ann had 4 recards She got 2 maoree 57
records fur hee hirthday and geve |
record to her sister. What van vou do
o find how many records she had
then?
@ add and divide
® ar’'?,ind subtract
© multiply and divide
&) multiply and subtract
Mana had 20« to buy kite strng. It 50
cost 10« tor 60 yards. How many
yaeds of string could she buy”
© 20 yards
© G0 yads
@ 120 yards
® 200 yards
Chatles had 7 preanuts and Pedio had 59
2 umes a5 many. How many pranuis
did Pedro have”?
139 14 © 16 oA
Mr Aivarez had 36 prizes. He divd- 60
ed the prizes equally amanz 6 chil *
dren, How thany prizes did cach

child get?

L6 T8 T 32 ® 42

\
<

Non-CSMP

53

47

68

49

43

56



CTBS

Concepts and Applicatious

(Raw Score)

CTBS Concepts and Applications versus Covariate (Kuhlmann Anderson)
Third Crade Class Means: CSMP Classes (x) and Non-CSMP Classes (v)

\
ds !
40
Iy
. x -
, X / .
3 Analysis of Class Means
v sy Yen~CSIP
23 ¢ Number of Classes 1 §
Covariate \ Mean 49.8 53.2
® \Standard Deviation 1.6 6.8
‘ CTBS: Hean 33.5 3.5
2 Concepts and ) Standard Deviation 3.9 39
Applications
Adjusted Mean 3.5 30.4
|LProbabiliLy Level of Differences 02
y Covariate
43 55 (Raw Score)

18




Commentary

The difference in mean adjusted scores was about four points in
favor of the CSMP classes on both the Computation and the Concepts
and Applications Tests. These differences were large enough to be
significant, even with the relatively small number of classes involved.
However, it 1is interesting to compare the graphs of these two tests.
On the Concepts and Applications Test, the data fit the regression
line quite well and the CSMP classes are generally doing better at all
levels of ability. On the Computation Test, however, there is much more
dispersion about the regression line (in fact for the CSMP classes .only,
the distribution is more U-shaped than linear); the difference in the
two groups seems to derive from the three CSMP classes of lowest ability,
all of whom have high scores on the Computation Test (these are the x's
in the upper left portion of the graph).

In looking at the percentages correct on various items, it can be
seen that CSMP students seem to do particularly well, relative to Nor-CSMP
students, on items in the Concepts and Applications Test involving open
sentences and of the form: 'What number goes in the box to make this
number sentence true? ...'. In the set of addition items from the Computation
Test, CS\P students did relatively best on the two items in which the addition
problem .us given in.horizontal format; e.g. 72+73=__ .



Appendix D
CSMP-Specific Tests A and B, Sccond Grade

For each of CSMP-Specific Tests A and B, similar pages have been
grouped together in the analysis to form subtests. A total of seven
subtests were thus formed and the data from these subtests are pre-
sented one after the other, in the following order:

CSMP-Test A: Subtest 1, Arrow Diagrams

Subtest 2, vinicomputer
Subtest 3, Integers
CSMP-Test B: Subtest 1, Arrow Diagrams
Subtest 2, Minicomputer
Subtest 3, String Pictures
Subtest 4, Computation

For each subtest, three kinds of information are presented: a) item
analysis data, b) summary subtest data and c) class mean data.

a) Item Analysis Data. For each test page, a page appears in the

Appendix on which three pieces of information are given:

1) At the top of the page are any directions for that page that
were given by the tester to the whole class before they
began that page, where such were considered necessary.

It should be noted that these tests contained no new

kinds of problems (problems not found in regular workbooks),
and that additional directions, sometimes given individually
to students, are not given here. ‘

ii) In the middle of the page is a reduced version of the actual
test page. For each item on this test page two kinds of
data are given. A circled entry ((XX))} indicates the percent
correct based on ail students who took the test (n=650-670)

. : and a bar graph entry shows the percent correct for each of
five ability levels (quintiles) of students. These bar graph
percentages were based on those students for whom a test
score in reading or general ability was available (n=390-410).
For example the bar graph below shows about 30% correct for -
those students in the lowest quintile (i.e. students whose
percentile rank on the ability or reading test was less than
2i); and about 75% correct for rhosc students in the highest
quintile (i.e. students whose percentile rank was 80 or more).

) 1% -
S-O’o -
25%

G 2 PN QS

O ' 8 ‘}




1ii) At the bottom of the page is any miscellancous data for
particular test items.

b) Summary Subtest Data. For the subtest (one or more test pages)
a frequency distribution and various statistics by quintile
according to student ability are given. In particular the
percentage of students in each quintile who got all or ne:rly °
all the items correct is given as is the percent who got rough-
ly half or fewer of the items correct. Aiso given are correla-

tion coefficients between the subtest and various other test
scores.

c) Class Mean Data. The mean score on the subtest for each class
which took the subtest is plotted on a graph against the mean
ability or reading score for that class. Through the resulting
set of points, one for each class, the regression line has been
drawn. The reader can compare these graphs with other subtests
(and tests in other appendices) to compare the degree to which
class scores are predicted by the covariate (i.e. the degree

to which the dots lie close to the regression iine).

Finally at the end of this Appendix, summary dsta, including graphs
of class means, are given for the total of CSMP Test A and of (SMP Test B.




CSMP Test A, Subtest 1, Arrow Diagrams

'The problem is to label each of these dots (point to dots, lower left) with one
of these numbers (point to numbered dots within string, lower right).
each of the numbers may only be used once.
if it doesn't work out right."

Remember
You may have to erase some numbers

Fishing for Numbser

A3

The item statistics are given for each arrow and each was scored independently.
An item (arrow) was counted as correct if the dots at the ends of the arrow were
labelled so as to "fit" the relation defined by the arrow. For example, the left
mest blue arrow was counted as correct if the ends were (left to right) 4 and-6,
or 9 and 11, or 12 and 14. Fifty-six percent of the students were able tu }abel
the 6 dots in the one way that "fit" the arrows, namely 9, 11, 12, 14 respectively
along the top set of arrows and 4, 6 for the lower arrow.

\



CSMP Test A, Subtest 1 Arrow Diagrams (cont'd)

Build a road between 1 and 8. 08
Use just these arrows.

o

A6

" This page was scored on three dimensions, independent of one another:
a) Use of only the given arrows (+3, +2)

T ‘
L

b) Construction of a road which did end at 8.

ey

.ﬂli

e

¢) Computational accuracy of all arrows.

moe

Altogether™58. of the students were &ble to draw a road from 1 to 8 with the
given arrows (i.e. were corre.: on all 3 dimensions).

el



5.

CSMP Test A, Subtest 1, Arrow Diagrams (cont'd)

Label the dots.

A?

What could the red arrows be for ? ____JI !_D‘jﬂ
| @

Each arrow was scored independently and was considered correct if the dots at

the end of the arrow were labelled so as to '"fit" the relation defined by the
arrow. The heavy arrows, above, were colored red on the test.

] . - f

Twenty-one percent of the students omitted the last question ("What could the red
arrows be for?") and this number included significant numbers of students in each
quintile. Wrong answers to this question tended to be quite different; no single
wrong answer was given by many students.



D
CSMP Test A, Subtest 1: Arrow Diagrams
Frequency Distribution; All Students Combined
Percent of students A
with indicated score % )
20 »
10 R et I
- ;.1.T»|“”T"7~ ; 1 [ N Score on Subtest 1,
01 2 34 56 7 8 9101112 out of 12 items
Summary Statistics by Ability Group
Mean: Standard } Percent of students |Percent of students
Ability Group! Subtest 1| Deviation with score 0-6 with score 11 or 12

© Ql 5.7 3.6 ~Iss "]q
Q2 8.1 3.6 - |30 ' 38
Q3 8.3 3.3 26 34
Qb 10.1 2.5 2 63

L 10.7 1.9 J7 7
A1l Students Combined| 8.6 3.4 |[L_]2% [ 142

}Ql means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 1 and Other Tests

Correlations with (numbeerf students): Kuhlmann-Anderson: .67 (124)
SAT Reading: .50 (83)
CPT Reading: .33 (95)
Gates McGinitie: 44 (75)
MANS, Test A: .66 (294)
MANS, Test B: .79 (142)
CTBS Math: .79 (263)

Reliability/Homogeneity (KR20)=.87(652)




olF

CSMP Test A
Arrow Diagrams
-~ (Raw Score)

Al
18

CSMP Test A: Arrow Diagrams Versus Covariate
Second Grade Class Means

)

10

40

§0

‘0

N

Covariate
(Percentile Rank)

37



CSMP T¢ ;t A, Subtest 2, Minicomputer

What number is written on the Minicomputer ?

-

e =1l

1 |

o,

QCTIE — ol])s
SRR P.TmQ

A = J1f]|e

A4

Fewer than 27 of the students omitted even one item. On the third item, 29% of
the students misread one of the three boards (a very common wrong answer
being "154"), and on the fouxrth item, 12% gave a response of either 780 or 78

(instead of 708).

, 8y



CSMP Test A, Subtest 2, Minicomputer (cont'd)

"It says, 'Write the numbers on the Minicomputer using exactly 2 checkers.'
Remember you have to use exactly 3 checkers for each one, even if it's easier
to do it with 4 checkers or Z checkers."

Write these numbers on the Minicomputer using EXACTLY three

= 4
= 6 lli
®

————————

=14
| _-@
=10 7]]
= 24 1]]]

@
= 60 (]

An average of 9% of the students showed the required-aumber on the Minicomputer,
but with either fewer or more than 3 checkers. An average of 14% of the students
used exactly 2 checkers but did not display the reqi . ed unumber.

AS
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CSMP Test A, Subtest 2: Minicomputer
Frequency -istribution: All Students Combined
Percent of students
with indicated score »
u M. 1
10 — ] |
_1‘_P“l”‘t ]T'r { i | \ Score on Subtest 2,
01 2 3 45 6 7 8 910 °  out of 10 items
hJ R L
Summary Statistics by Ability Group
Mean: |Standard Percent of students | Percent of students
Ability Group! Subtest 2|Deviation with score 0-4 with score 9 or 10
Ql 4.0 3.3 67 16
Q2 : 5.8 3.2 3‘ 20
Q3 5.5 2.7 24 32
Q4 8.0 2.3 4 ¢0
Q5 8.2 2.3 J‘i ¢o
. [ e
All Students Combined (.6 3.0 21 l I 38

1Ql means the lcwest quiscile 1i.e. this is the set of students whose
percentile rank, on whatever zhilicy test was used as a covariate, was
less than 20. Q2 is tha set of students whose percentile rank was from
20 to 39, etc., and Q5, :he highest quintile is for students whose
percentile rank was 80 ¢r more.

Correlations Between Subtest 2 and Other Tests

Correlation with (number of students): Kuhlmann-Anderson: .64 (124)
SAT Reading: .37 (83)
CPT Reading: .23 (95)
Gates McGinitie: ° .48 (75)
MANS, Test A: .69 (294)
MANS, Test B: .76 (142)

< }

CTBS Math: .77 (263)

Reliability/Homogeneity (KR20)=.86(652)

I
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CSHP Test 4
Minicomputer
(Raw Score)

. A
i

l\b CSMP Test A: Minicomputer Versus Covariate
Second Grade Class Means

v (Covariate
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CSMP Test A, Subtest 3, Integers

Write », = or < .

1

5 < 7
A y
I P (R B |
6 1@ | 6
% ®| B
r S
13 15 S
- /l:_?\“' 8 @ 74\-.‘*' 8 gl_r_t—:.f_—;r
ARG,

Complete

8+% = 1] ®

Tk
ﬁ_m4 +/7\ — !;;.';._

5+% = @
rrrfﬂﬁ+3 _-:_\_

1

AS

In the top set of items: for the two items without "hats" (A), an average or 89Y%
were correct; for the two items with a negative number on only one sica, an average
of 487 were correct; and for the two items with negative numbers on each side, an
average of 30% were correct. Alternatively, 25% of the students systematically
reversed the inequality sign on all 4 items involving negative numbers and a further
147 did the same for only the two items with negative numbers on both sides.

In the bottom set of items: an average of 18% of the students did the -computations

as 1f there were no 'hats" ‘(gave responses of-l4, 11, 9, 17 respectively) and 13%

did this systematically on all 4 items; an average of 147 of the students gave the
correct absolute value but omitted the hats for the second and fourth items (i.e.

the two iteme in which the given negative numberi\was larger in absolute value than

the given positive number), while negligible percentages of students did the reverse -
added hats where they shouldn't have been -~ on the firsc and third items.

9.3




CSMP Test A, Subtest 3: Integers

Frequency Distribution: All Students Combined

Percent of students
with indicated score »
o - e
i ' pre -
= o l L TR Sy:re on Subtest 3
012 3 4 5 6 7 8910 out of 10 items
Summary Statistics by Ability Group
Mean; Standard Percent of students Percent of students
Ability Group! Subtest 3| Deviation with score 0-5 with score 9 or 10
Q1 3.9 . 1.9 7_q 2
i —
Q2 o 3.9 2.1 73 1| 2
Q3 5.0 2.4 6l 0
Q4 5.6 2.4 4 o -
Q5 6.3 2.3 Y| 1
All Students Combined 5.0 2.6 57 [:IO

1Ql means t-e lowest qﬁiﬁtilé, i.e. this is the set of students whose
p2rcentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more. - '

Correlations Between Subtest 3 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .39 (124)
SAT Reading: .34 (83)
CPT Reading: .17 (95)
Gates McGinitie: 47 (75)
MANS, Test A: .57 (294)
MANS, Test B: .54 (142)
CTBS Math: .54 (263)

Reiiability/Homogeneity (KR20)=.76(652)
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CSMP Test A
~ Integers
~ (Raw Score)

)

.

CSMP Test A: Integers Versus Covariate
Second Grade Class Means
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\ Covariate

10 " (Percentile Rank)



CSMP-Specific Test A, Intercorrelations (n=680)

Subtest 1 Subtest 2
Subtest l: Arrow Diagrams
Subtest 2: Minicomputer .68
Subtest 3: Integers .49 .48

Correlations Between Total Score, Test A and Other Tests

Cortelations with (number of students):

Kuhlmann-Anderson
SAT Reading
CPT Reading

Gates McGinitie
MANS, Test A
MANS, Test B

CTBS Math:

.69
.52
¢35

.53
.77
.86

.82

(124)
(83)
(95)

(75)
(294)
(142)

(263)
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- CSHP Test A

Total
(Raw Score)

f

25
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CSMP Test A: Total Score Versus Covariate
Second Grade Class Means
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CSMP Test B, Subtest 1, Arrow Diagrams

"It says 'Find ths nwnher 33 and circle it.' That means that one of the dots on
this page is for 2. You nave to figure out which one it is and then circle it.
You can label any auts you want to help you out."

Find the number 83 and circle it.

+ 2

3)

This page was scored on two criteria:
a) Computational accuracy, no dots labelled incorrectly according ‘to the +2

arrows.

b) Circling (or labelling) the correct dot for 83.



CSMP Test B, Subtest 1, Arrow Diagrams (cont'd)

Label the dots.

BS

—

Each arrow was scored independently and wa« considered correct if the dots at the
end of the arrow were labelled so as to "i:it" the relation defined by the arrow.

Fifty-two percernt of the students labelled al) dots correctly. Averaged across
items; only 2% of the students reversed tte .llrection of the arrow and 5% of

the students used the wrong arrow (i.e. used the +10 relation instead of the +1
relation, or vice versa).



CSMP Test B, Subtest 1, Arrow Diagrams - (cont'd)

label the dots.

f—————

What could the red arrows be for?

B6

Again, each arrow was scored independently. The heavy arrows were originally red.

The iast question, "What could the red arrows be for?", was omitted by 16%
of the students. The most frequent answers besides '"-8" were "+4', '"+8" and
"g'" (with neither a plus nor a minus sign).

In labelling the dots, an average of 5% of the responses contained a computational

error of *1 and an average of only 2% of the responses used the relation "+4"
instead of "-4'".
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CSMP Test B, Subtest 1, Arrow Diagrams (cont'd)

Label the dots.

B?

An average of 4% of the responses per item evidently used the wrong relation ("+1"

instead of "2x", or vice versa) and the same percent evidently used the wrong sign
&1 instead of +1, or +2 instead of 2X).

Sixty-one percent of the students had all dots correctly labelled.

cj:’,
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CSMP Test B, Subtest 1: Arrow Diagrasns
Frequency Distribution: All Students Ccrbined
Percent of students » P
with indicated score —J...._.l l
C) — ‘
B ] Score on Subtest 1,
e ] | 1 :
JBJ 2,3 4,5 6,7 8,9 IOJIEZJ;IinleT > out of 17 items
Summary S:tatistics by Ability Group
Mean: Standard Percent of students Pércent of students
Ability Group! Subtest 1| Deviation with score 0-9 with score 16-18
Ql 8.6 4.8 48 2
Q2 9.0 5.0 52 3
Q3 11.6 4.4 . 33 |20
Q4 14.3 2.9 9 V]
Q5 15.4 2.2 3 64
All Students Combinedj 12.3 4.6 25 , *3

1Ql means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose psccentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more. .

- Correlations Between Subtest 1 and Other Tests

Correlationé with (number of students): Kuhlmann-Anderson: .72 (153)

SAT Reading: .58 (97)
CPT Reading: 24 (98)
Gates McGinitie: .52 (62)
MANS, Test A: .71 (143)
MANS, Test B: .69 (313)
CTBS Math: .78 (241)

Reliability/Homogeneity (KR20)=.91(671)
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CSMP Test B: Arrow Diagrams Versus Covariate
Second Grade Class Means '
G Test B
rrov Diagrams
(Raw Score)

A X

1 y
X
b3
[0
\
& *
T
0 , ; ' \ | Covariate )
- : / tile Rank

o 3 4o &) Lo 10 (Percentl

O |1
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CSMP Test B, Subtest 2, Minicomputer

Write these numbers on the Minicomputer.

®
I
QD
N
s B

®

I
O
G~
—

8051

&)
I

D4

Between 5 and 13 percent of the correct answers to the above items were in what
might be called ''mon-standard" form (for example "6" can be shown as a 4 and a
2, or as six 1's, or as a 4 and two l's, etc.)

An average of 3 percent of the responses were wrong because of an error on one
board and another 3 percent involved a digit reversal of some kind.

Ninety-six percent of the students tried all items; | percent omitted all items.



CSMP Test B, Subtest 2, Minicomputer (cont'd)

What number is written on the Minicomputer ?

-] ®

I

B8

Ninety-four percent of the students attempted all items; about 4 percent omitted
all. Incorrect answers were not readily categorizable except that the most
common incorrect responses for the second question were ''8" and "84" (instead
of "12") and for the third question "5" instead of "10").

1oy
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CSMP Test B, Subtest 2: Minicomputer
Frequency Distribution: All Students Combined
2
Percent » :E f——
with indicated score <+ ,
T -—
w L j :
T 31—t +— T i i i . Score on Subtest 2
01 2 34 56 7 89107 out of 10 items
Summary Statistics by Ability Group
< Mean: Standard Percent of students Percent of students
Ability Group'1 Subtest 2|Deviation with score 0-6 with score 9,10
Ql 5.2 3.7 5* 2;
Q2 6.0 3.6 SZ 37
Q3 7.7 - 2.8 ‘25 57
Q4 8.7 2.0 . ' |* 76
Q5 9.3 1.6 'S 3%
All Students Combined 7.5 3.1 28 58

191 means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percentile rank was from
20 to 39, etec., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 2 and Other Tests

Correlations with (number of students): Kuhlmann-Anderéon: .62 (153)

SAT Reading: .53 (97)
CPT Reading: .17 (98)
Gates McGinitie: .38 (62)
MANS, Test A: .64 (143)
MANS, Test B: .58 (313)
TBS Math: .65 (241)

Reliability/Homogeneity (KR20)=.90(671)

10y




CSMP Test B: Minicomputer Versus Covariate
Second Grade Class Means

~CSMP Test B .
Minicomputer
(Raw Score)

g

J y Covarfate
© 0 30 Yo £ ¢o 0 7 (Percentile Rank)
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CSMP Test B, Subtest 3, String Pictures (cont'd)

"The red string is for numbers which are less than 5 and the blue string is for
even numbers like 0 2, 4, 6, 8, 10 and so on. At the bottom it says, ‘Draw and
label a dot for 2. You have to find where the dot for 2 goes and then write '2'
beside it. Then do the same for.the other numbers.

< 5 Even numbers {0, 2,4,6,8,10, ;

Draw and label a dot for 2./’ “

Oraw and labe!l a dot for 3, —_—

Draw and label a dot for T . | " ]

/Draw and label a dot for 10. ’Hf"

Averaging across the four items, 9% had the given number misclassified with regard
to the blue string dimension only (e.g. the dot for 2 was placed correctly within
the red string but incorrectly outside the blue string), 14% had the given number
misclassified with regard to the red string dimension c¢nly, and less than 5% of the
students had the given number misclassified on both categories.

yra—
*—
~
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CSMP Test B, Subtest 3: String Pictures
Frequency Distribution: All Students Combined
Percent of students
with indicated score » |
2 |
10 ! .
L] | !y Score on Subtest 3,
0 1 2 3 4 “=out of 4 irems
\ Summary Statistics by Ability Group
Mean: Standard Percent of students Percent of students
Ability Group! Subtest 3| Deviation with score 0-2 with score 4
Ql . 2.0 1.3 65 IB
Q2 2.0 1.3 W s
Q3 2.2

1.4 5‘ zl

QU 3.0 | 1.2 3, ag
Q5 3.5 0.9 17 é‘i

All Students Combined 2.6 1.3 jq,q : 32

1Ql means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was

uﬂb’._ less than 20. Q2 is the set of students whose percenitle rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 3 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .51 (153)

SAT Reading: .54 (97)
CPT Reading: .10 (98)
Gates McGinitie: .56 (62)
MANS, Test A: .67 (143)
MANS, Test B: .50 (313)
CTBS Math: .50 (241)

Reliability/Homogeneity (KR20)=.63(671)
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~ OSMP Test B
String Pictures
(Raw. Score)

4
&l

20
28
0

I8
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CSMP Test B: String Pictures Versus Covariate
Second Grade Class Means
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CSMP Test B, Subtest 4, Computation

.

v

Complete

2 27 85

B?

There were three incorrect responses given by at least 5 percent of the students.
Two of them had to do with misreading the operation signs; adding (85+31) instead
of subtracting and adding (2+6) instead of multiplying. The other had to do with

carrying, in the second addition problem, where many responses of "51" or "511"
were given.

10y
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CSMP Test B, Subtést'A: Computation
Frequency Distribution: All Students Combined
Percent of students
+ with indicated score o
2 T
: 10 m_.t—l '
- e ! y Score on Subtest 4,
{ 2 34567 out of 7 items
Summary Scatistics by Ability Group
Mean: Standard Percent of students Percent of students
Ability Group! Subtest 4|{Deviation with score 0-3 with score 6,-7
Ql 3.4 2.3 .qu 20
Q2 o 3.1 2.1 56 18
Q3 4.3 2.2 32. *1
Q4 5.7 1.4 8 &%
Q5 6.1 1.2 2 19
All Students Combined 4.8 2.1 | il‘ L 50

1Ql means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 4 and Other Tests

" Correlations with (number of students): Kuhlmann-Anderson: .69 (153)
SAT Reading: .58 (97)
CPT Reading: .32 (98)
Gates McGinitie: 47 (62)
MANS, Test A: w77 (143)
MANS, Test B: .70 (313)
CTBS Math: .77 (241)

Reliability/Homogeneity (KR20)=.80(671)
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CSMP-Specific Test B, Intercorrelations (n=699)

Subtest 1 Subtest 2 Subtest 3
Subtest 1: Arrow Diagrams
Subtest 2: Minicomputer .72
Subtest 3: String Pictures .49 b
Subtest 4: Computation .77 .71 .51
CSMP-Specific Tests A and B, Correlations (n=111)
Test B
Arrow String
Diagrams| Minicomputer| Pictures| Computation| Total
; lArrow Diagrams .62 .52 .38 .66 .69
i Test A Minicomputer .52 .56 W41 .58 .63
S Integers .30 .28 .27 .35 .36
Total .63 .59 + .46 .69

*

Correlations” Between Total Score Test B and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .74 (153)
SAT Reading: .64 (97)
CPT Reading: .28 (98)
Gates McGinitie: .53 (62)
MANS, Test A: .79 (143)
MANS, Test B: .74 (313)
CTBS Math: .82 (241)
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Total Score Versus Covariate

Second Grade Class Means

CSMP Test B

~ Covariate
% 7 tpercentile Rauk)

3

ko

50

40

.30

_ - ”
: " i ; 1
i . /_ ]
i _ D > / :
. i - T - - T T
! ! t . : ; i
i -l ! | i
! ' : :
3 R . (s .m.l| m— = - T T u TR i i +r -~ e u N
i 1 1 1 : ) |
- a0y — H H s ! i
i al T 1 - .
ig _, 8 . m _ “ m .
H - H
a — O _ .
B~ 3 D ]
ey S < i ! !
— -
ﬁ.‘.- - N >
R m\ - o _ Mn‘.uv - w mw,m =2 T
o’ N

v




Commentary

% .

The figure on the next page shows a'greph for each of the seven
subtests of CSMP-Specific Tests A and B. For each graph, there are
dots which show the mean percent correct on that subtest for the set
of students in Q1 (with percentile rank on covariate <20), in Q2, in
Q3, in Q4 and in Q5. With the exception of subtest B3, tha line
segments joining the Q4 dots to the Q5 dots have a fairly gentle slope -
they do not go much higher. However, for the line segments joining the
Q3 dots to the Q4 dots, there is an almost uniformly large increase in
the percent correct. This means that there is very little difference
in performance between the two highest ability groups, but between
those two groups and Q3, the middl: ability group, there is & dramatic
difggxence, and one is struck by the regularity of the graphs in this
regdrd. It may be that somewhere around the 60th percentile there is
some type of break in the distribution; above this point students do
very well, usually over 80% correct, while the middle group of students
are getting between 50 and 70% correct (always excepting subtest A3,
Integers). :

Below Q3, the gfaphs lose their regularity. The ()2 dots are always

below the Q3 dots of course, but there is much variation in the size of

the difference. Between students in the lowest quintile, Ql, and students

 in the next-to-lowest quintile, Q2, there are four.subtests on which
there 1s virtually no improvement in performance; it is not wntil Q3 that
one sees an improvement in performance. .



Mear Percent Correct by Quintile,
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Appendix E
CSMP-Specific Individually Administered fest, Second Grade

This test was administered on a one-to-one basis to students from
37 CSMP second grade classes in 6 sites. Four students, of varying
but representative ability levels, were selected from each class. The
test was administered by special testers, trained by the CSMP coordinator
at each site, and required about 15 to 20 minutes per student.

The format for administering and recording responses from the test
was quite lengthy and is not reproduced in full here. Instead a rather
shortened version of the test items and materials is given, together
with the percent of the students who got each item correct. The testers
were encouraged to explain the questions as fully as possible, with
altemative wording where appropriate and, with the first two or three
of a sequence of similar tasks, to show the student how to do the question
if necessary.

The percentage correct is based on all 148 students who took the test.
About half these students were from classes from which covariate scores
(from reading or general ability tests) were available. For these classes
it was possible to determine the degree to which the selected students wcre
representative of the classes from which they were chosen. The mean percen-
tile rank of the selected students was between 5 and 10 points higher than
the mean percentile rank for all students in these classes. Hence these
students tend to be slightly higher in ability and, to the extent to which
one might iake comparisons between data from these individually administered
tests and the group administered CSMP Tests A and B, one should bear this
in mind. '

On the last page of this Appendix, after the test items and item data
have been preserited, some sumnary data for cach of the subtests (Minicomputer,
String Pictures, and Arrow Diagrams) is presented.

12v



Subtest 1: Minicomputer

Note: after each question in sequence below, if the student was unable to do the
question (i.e. arrive at the configuration shown at the right), the tester showed
the student how to do it. Hence each new questicn started with the same configu-

ration for each student.

e
1. "Show me one hundred and thirty-seven on the Minicomputer." ol |l*fe][=]f°
® ®
2., "Now you add 28 to the number on the Minicomputer." o {%efeflele
'3, "Figure out what the Minicomputer says. You might have to make some plays."
a) Made 8+2+10 play (6_!; f S
b) Made 10+10-20 play . (80) |
c) Made 20+20+40 play (79 .
d) Correctly read off the number displayed on the Minicomputer @ ’
[ ] [}
4. "Subtract 41 from that number." (84 . L
(X}
5. "Let's make the number twice as big. How would we multiply ‘ol l®
it by two?"
Note: before each of items 6-11 below was asked, M
the Minicomputer was returned to the con- ejclle]e] |oi%

figuration shown at the right.

"I'm going to move one of the checkers to a new square. When I've done that,

you
tell me whether I've made the number on the Minicomputer larger, sualler, or
whether it's still the same."

63) "I'm going to take this checker (pick up a checker from the 1's square) and

put it here (put it on the 4's square). Did I make the number larger, »r
smaller, or is it still the same?" 91

b) (If correct) "How much bigger did I make the number?" @

7a) Same as 6a), but move a checker from the 8's square to the 2's square. @

b) {If correct) "How much smaller did I make the number?"

8. Same as 6a), but take two checkers from the 4's square, put one on the 8's
square and discard the wther one. 8

9, Same as 6a), but move a checker from the 200's square to the 20's square.
—

®
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10. Same as 6a), but move a checker from the 40's square to the 400's square. @

11. Same as 6a, but take a checker from the 20's square and put it, plus a
new checker, onto the 10's square. @

12. "Now you move a checker to make the number on the Minicomputer larger.’
Make it larger by 1. Make it show a number that's one more than the
number that it shows now." @

13. "Move a checker to make the number larger by 40." @

14. "Now make it larger by 7." @

15. "Now make it smaller by 3. @

123
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Subtest 2: String Pictures

"Look at this string picture. (Reduced version below was originally in color.)
This big string is for children in the class. The red string is for boys. And:
the blue string is for children who are wearing glasses.'

l6.

17.

18.

19.

Children
In the class

Weaqri ng
Glasse's

E'oys

"Now what I want you to do is pretend you are in this class. Put a dot for
where you would go."

"What can you zell me about this dot?' (If student being tested is a boy -
point to top dot; if a girl - point to left-most dot.)

a) (If necessary) "Is it for a boy or a girl?"

b) (1f necessary) '"Does this child wear glasses?"

a) (If necessary) "Is it for a boy or a girl?" )
b) (If necessary) 'Does this child wear glasses?' @

"Put a dot for me (for the tester). Where would I go?" @

"What can you tell me about this dot?" (Point to r&f\ht—most dot.)
4
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Subtest 3: Arrow .Diagrams

"Now let's look at this arrow diagram. (Reduced version, below, was oringinally
in color.) 1If someone weren't very good at calculations they could use this
diagram to help them. Let's pretend we aren't very good at figuring out number
problems and see which facts we could know just by looking at the diagram."

6l

314

"I'm going to give you some problems and you decide whether or not you can figure
out the answer from the picture." :

20a) "Could we use this diagram to figure out what 31+15 is?" @
b) (If "yes'") '"What is the answer to 31+157?" @

Note: for the first two or three items of this subtest the tester had the student
show or showed to the student if necessary, how one would use the diagram
(which arrows from which numbers, etc.).

21. '"Could we use the diagram to figure out 2x92?" @

22a) "Could we use the diagram for 61-15?" @ :
b) (If "yes") "What is the answer?"

23. '"Could we use the diagram to figure out 31-157" @

24a) "Could we use the diagram to figure out % of 927" @
b) (If "yes") "And what is the answer?"

25a) '"Could we use the diagram to figure out 31+30?" @
b) "(If "yes") "What is the answer?" @

V4
26. (If correct answer given to #25) '"Suppose I draw an arrow like this: .{:
What could this arrow be for?" @ : A
27. (If incorrect answer given to #25, same as #26, except reverse
the direction (arrow head) of the new arrow.) @
28. (If incorrect answer given to #24) '"Suppose I draw an arrow like this: /‘(“\

What could this arrow be for?" @

130




CSMP Individually Administered Test, Summary Statistics

10
T

Number Standard Correlation with: )
of Items | Mean | Deviation |Subtest 1 | Subtest 2
Subtest 1: Minicomputer 20 12.; 4.7
Subtest 2: String Pictures 6 4.7 1.1 .40
Subtest 3: Arrow Diagrams 12 "~ 6.0 { 2.6 .12 .08

Correlations Between Individually Administered Tests and Other Tests

CSMP Individually Administered Tests
String Arrow

Other Tests Minicomputer | Pictures | Diagrams| Total

MANS A 70 47 .31 .73

MANS B ) 49 .15 .31 .50

CSMP Test A: Arrow Diagrams .50 .30 .11 .52
Minicomputer .58 .27 .04 .56

Integers .47 .23 .28 .53

CSMP Test B: Arrow Diagrams .62 - .28 «55 .69
Minicomputer .66 .23 .03 .73

String Pictures .58 .29 .41 .63

Computation .62 .26 .50 .67
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Conmmentary

It is not possible to directly compare students' performance on
this test with their performance on the CSMP-Specific group administer-
ed tests. For the most part the questions in this individual test
simply could not be asked in a paper-and-pencil setting. The questions
were generally more difficult and the testers helped the students with
explanations, corrections, encouragement, etc. ‘They were also told to
be lerient in the scoring protocol. i

A total of 6 testers in different sites were used and each was
trained by the respective local CSMP coordinator. No doubt there was
some variation from site to site in the way the tests were administered
and scored. Given these circunstances it was not feasible to "open up"'
the testing process to a deeper probing of student responses. (For
example, by asking to explain his or her response, by backtracking from
points of difficulty, asking progressively harder questions after success
with easier ones. etc.) That would have yielded more interesting and
explanatory information but would have been far beyond the scope of
this study.

Rather low correlations were found between the String Pictures
subtest and the group administered CSMP-Specific Tests. Some very low
correlations were found between the Arrow Diagrams subtest and the
subtests from CSMP-Specific Test A (though not Test B!). In particular
the correlation between Arrow Diagrams (individually administered) and
Minicomputer (group administered Test A) was .04. In other words there
was virtually no relationship between student performance on these two
tests. Whether this was a functiorn of the variation across testers in
the aduinistration and interpretation of the test or of the different
types of items - the ''doing" as opposed to the "writing" - cannot be
determined.



Appendix F

Item Analysis of Third Grade CSMP-Specific Tests A and B

On the following 16 pages are reproduced, in somewhat reduced form,
the 8 pages which constituted Test A and the 8 pages which constituted
Test B. (The actual page numbers of the test are part of that reduced
page, for example A3 is page 3 of Test A.)

Three kinds of additional information are presented:

a) At the top of each page are given any directions for that page that
were given by the tester to the whole class before they began that
page. This was not usually considered necessary, since there were
no new types of problems nor directions that were not found in
various regular CSMP workbooks and worksheets. Additional explan-
ations were given individually to students throughout the test as
the need arose.: '

b) In the middle of the page. superimposed on the reduced test page,

a circled number is given beside each test item. “Except where
otherwise noted, this is the percent of students who got the item
correct. ‘ ‘

c) At the bottom of the page are given any other statistics which are
thought to be of interest for that page, such as: percent of students
who omitted the item,.correlation coefficients with scores from the
Kuhlmann-Anderson test (administered previous fall), common incorrect
responses, comparisons with the performance of second grade students
(where applicable), etc.

The data from Test A are based on 76 students from 4 local St. Louis
area classes. The mean score on the Kuhlmann Anderson test corresponds
to a percentile rank of approximately 45. The data from Test B are based
on 59 students from 3 classes, and their mean score corresponds to a
percentile rank of approximately 56.
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Third Grade, CSMP Test A F

"Look at the first question at the top of the page. It says 'Game 1', and four
different spinners are shown. Now listen and I'll tell you about this game.

You will have a hundred spins in the game. After each spin you will get the
number of points the spinner is pointing at. You think about which of the four
spinners would be likely to give you the most points after a hundred spins. Then
pPut an x on the spinner that you would choose. Then do the same thing for the
nther games."

SPinn:r Go.mc.

Gnnm 1

&
[\
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—
(W N

177 |6
@ O & 0o

9

42] [ [s9 [5fs
5 ® i

Al

In Game 2 and Game 3, it is interesting to note that while the most popular choice
was the best answer, the next most popular choice was the worst answer.

The mean correlation between the three test items and the Kuhlmann Anderson test
was .31,



Third Grade, CSMP Test A (cont'd)

6 @
- 34 &
96
2l1e
=805

A2

The mean percent correct for these 5 items was 84. The same page was given to
second grade students (CSMP Test B) and the mean percent correct for them was 78.

Approximately 12 percent of the correct answers were given in what might be
called "non-standard" form. For example, 6 is usually shown on the Minicomputer
with a checker on the four and two's placa, but it can also be shown with 3
checkers on the two's place, and by various other configurations.

The mean correlation between the five test items and the Kuhlmann Anderson test
was .50.
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* Third Grade, CSMP Test A (cont'd)

Wl\a{; num\uv i< wr'-{hn on the Mivﬁcom'uhv

3l (e :

Wr'o,ﬂ. t\'\CSb numbers on the Min\mmg“{t,r

I

| 9.027
| ®

A3

For the six items, an average of 137 of the students showed the correct sequence
of digits, but placed them incorrectly in relation to_ the decimal point or the
decimal bar (colored green on the original). This was more common in the top
three items.

For the six items, an average of 26% of the students lef: out a digit, or reversed
the digits. This usually involved the digit "0"; more than half the students had
this problem with the fourth and fifth items, where the'r most often showed the
numbers 15.036 and 407.008 respectively.

The correlation between this set of items and the Kuhlmann-Anderson Test was .34.




Third Grade, CSMP Test A (cont'd)

Label the dots

+ 3

wWhat could the red arvows be for? @

At

The red arrews in the original text are depicted here by the heavier arrows.

The item statistics are given for each arrow and each was scored independently.
An item (arrow) was counted as correct if the dots at the end of the arrow '"fit"

the relation defined by the arrow,

The mean percent correct for the 5 items was 83. The same page was also given
to second grade students (CSMP Test A) and the mean percent correct was 68.

The correlation between this set of items and the Kuhlmann Anderson test was .42,

)
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Third Grade, CSMP Test A (cont'd)

Label the dots

2X 3X' -8

what could the
yellou arraws \

be for? @ \

N\

AS

Different colors were used for different valued arrows; the dotted arrow was originally
yellow.

Each arrow was scored independently, as on the previous page. The percent correct.
for one of the red arrows has not been indicated because that item was treated in a

special way. Unfortunately an error was made in producing this page for test adminis-
tration and a student doing the questign correctly would have dots which were iabelled,
successively, "1", "2" ) "6" and then "2"., Then he would have to multiply 2 by 3, a
process not attended to in the curriculum. Therefore when analyzing responses to this
particular aryow, students were divided into two groups: those who had labelled the
previous dot 2 or some other negative number (52% of the students); and those who had
labelled it as a non-negative number (48%), evidently making a mistake previously. Of
the first group, 75% were correctly able to multiply ¢’ negative number by 3. Of the
second group, only 527 were able to multiply their noi.~negative number by 3. What is
surprising is not that more of the first group got it right than in the second group
(they were probably better students) but that such a high percent of this first group
was able to multiply a negative number.

The most cowmmon erroneous answer for the question about the yellow arrow was 'Sx".

Each of the last four parts to this item (including the "yellow arrow' question) were

omitted by an average of 12 percent of the students.

~ The correlation between this set of 6 items and the Kuhlmann Anderson test was .26.
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Third Grade, CSMP Test A (éont'd)

Label the dots
2X +5 =3

Aé

Each arrow was again scored independently. Across items (arrows), the average
percent of students who omitted an item (i.e., at least one end of an arrow
not labelled) was 13, with the most omits occuring with the top (+5) arrow.:

For each arrow, a check was made on how often students evidently used the wrong
one of the three given arrows, and on how often the student evidently reversed
the arrow (for example treating the +5 arrow as -5, or the 2x arrow as x). In
only two instances did more than 5% of che responses bave one of these errovs
and both weve arrow reversals: in the left-must 2x arrow (16%) and in the lowest
-3 arrow (25%). '

The correlation between this set of items and the Kuhlmann Anderson test was .55.

-
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Third Grade, CSMP Test A (cont'd)

The first question was done together with the class, as an example.. Then "The
others on this page are the same, except that you must read to see how many
negative checkers to use and what number you are to make."

Nesaiive Cl\u‘cws (c]

Ad) 1 ng’,,&:-o. checker 4o this nunber Lo make 420

° l . e

Adl 2 M.ja.\'.u. chackers to Ais number to make 4,472

. L] .

—AFTi T ®

Al 2 m._-,w\:vr. checkers £ Hhis number bo mke 182

- 2

/ Add 2 uega‘((vc checkers 4o fhir mumber to mate ?

: D)

Al L acag\'wc hecker to e numbes to mike 44

L}

For the four items, the average perceat of students who omitted an item was 16.

Most of the wrong answers were answers in which the correct number of checkers
was used but the number displayed on the Minicomputer was not correct.

Never more than 5 percent of the srudents used the wrong number of negative
checkers to show the required number.

The correlation between this set of 4 items and the Kuhlmann Anderson test was

11

.45,
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Third Grade, CSMP Test A (cont'd)

"You can see that this page is like the last one except that you can use positive
or negative checkers. Or you can use both in the same problem if you want."

M‘l\w& l-‘(‘.llhu'a(l)m\(\' {\fuj(ﬁn,(, @“ CMLKQIS

M&‘u {\\.'s wamber 9]

g @

Make Uif wanleer 1,154

Make i member 2,999

Meke this wumbow 4

Mokt this neuber 3

Students generally used one of two strategies for solving these problems. First,
they could "cancel" the given number by pairing a negative checker with each given
(positive) checker and then merely displaying the required number. (For the first
item one would put a negative checker on 100 and then positive checkers on 80, 10
and 1.) Or second, they could figure out the difference between the displayed
number and the required number and then add the right kind of checkers to make up
this difference. (For the first item 100 is given and 91 is required - hencz one
needs to subtract 9 - hence one would put negative checkers on 8 and 1 or put a
negative checker on 10 and a positive checker on 1.) The first strategy was the
more popular, especially with the third item (wbich could otherwise have been
solved by merely putting a negativz checker on 1).

For each item, an average of 197 of th2 students omitted the item.




Third Grade, CSMP Test B

After reading the directions at the top of the page: ''Look at the first arrow
picture - the blue one. One of these four dots is for a positive number that
is smaller than any of the others. You have to figure out which one it is and
draw a circle around it. You don't have to label any of the dots, but you can

if you want to. Then do the same for the other pictures and for the ones on
the next page."

All the dols 3re for ru'-‘-'u. Rumbgrs Chcle u\c sn;“ul number in etk rid-r(.

Cirede the smallest number in  cach aeven y-t‘-vc !

®

B2
a1

In about half the correct responses the students had labelled some of the dots to
help them; in the other half no dots were iabelled.
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Third Grade, CSMP Test B (cont'd)

°
°
°
° °
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B3

H

What number is written on the Minicomputer ?

_ @
G
@
_@
@

The only relatively common incorrect response was "158" (instead of "258

the third item.

"y for

The correlation between this set of 5 items and the Kuhlmann Anderson test was .‘

14

3
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Third Grade, CSMP Test B {(cont'd)

Add 1 checker to this n\fnLCv be make 279

— - ®

Add 2 cheekers Lo this wumber to wmoke 2)645
. T

Add 2 checkeys to this numbev Lo make 4,766

A T @

Add 3 checkers to this number to muke 49374

Ald 4 checkevs o this nunber o make 2,222

e

. SR |

There were no cases where students showed the required number on the Minicomputer
by adding an incorrect number of checkers, but an average of 20% of the students

were unable to show the required number though they did use the correct number of
checkers.

The correlation between this set of items and the Kuhlmann-Anderson test was .49.
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Third Grade, CSMP Test 5 (cont'd)

Write >, = or .
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The average percent correct for the 10 items was 60. The same set of items was
given to second grade students (CSMP Test A) and the average percent correct was 5C.

In the upper set of items, 15 percent of the students systematically reversed the
“inequality sign on all four items in which a negative number was present aad
another 15 percent reversed it for only those two items on which there was a

negative number on both sides.

In the lower set of items, 15 percent or the students answered all 4 questions
as if there were no "hats'" present (giving a response of ''14" to the calculation
8+6, for exagyle). Twenty-five percent of the students gave a response of "3"
instead of "3" to "4+?", and & response of "lﬂh;nstead of "11" to "14+3".

)



Third Grade, CSMP Test B (cont'd)

Label the dotg |

—

=

What could the red arrows be for ? _(ﬂ)__

B6

The mean percent correct for these 6 items was 73. The same page was given to
second grade students (CSMP Test B) and the mean percent correct was 69.

Common incorrect responses to the last question, regarding the red arrows,®were
"8, "H4", "5 aad "+'", though none were given by more than 5 percent of the

students. (The nheavy arrow was red on the original.)

The correlation of this set of 6 items with K:hlmann Anderson test was .49,

i
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Third Grade, CSMP Test B (cont'd)
A

Label the doks

- =] 42

v

{
What could the \
L'Af-k arrows A:
\

e for? @ L

B7

About 7 percent of the students evidently used the relations -4 or 421 when working

with the arrow. These were the only i.stances of using the wrong one of the three
given arrows. '

Other than '"+11", the most common answers to the last question, regarding the black
arrows, were ''11" (without the plus sign), "8" and "%x"_

(The dotted arrows were
originally in black.)

The correlation of this set of items and vhe Kuhlmann-Anderson test was .65.

147



C : . 120
Third Grade, CSMP Test B (cont'd) F

"The blue string is for even numbers. The yellow string is for numbers which are
multiples of 3. And the red string is for numbers less than 20. Below the picture
it says, 'Draw and label dots for these twelve numbers.' You can see the numbers

at the bottom of the page. For instance you have to find where the dot for 6 goes and
put the dot where *t belotgs in the string picture and label it. Then do the same
for the other numbers.”" (The strings were appropriately in color on the original.)

Draw and llL;l dots for these tudve numbers

c® 8@ 9® 2@

#® 1O 2a® 3@

2@ 30 3O 3@“"‘

For each number, the percent of students whc placed a dot for that number in the
correct region is circled beside¢ the number. That circled percent is underlined
when more than 10 percent of the studeats did not respond to the corresponding
numher. (The wean percent omits, for all items, was 10.)

The mean p2rcent correct across items was 42. The hardest numbers to place
correctly were '23" and "31", which were outside all the given strings and,
surprisingly, "24", the only number inside the blue and yellow strings and out-
side the red string. The easiest number to place was ''17", which was, i a
sense, functionally opposite to "24" (i.e., outside the blue and yellow strings
and inside the red string).

The correlatlon between this set of 12 items and the Kuhlmann Anderson test was
.52.

Q TAY
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Appendix G
MANS Tests A and B
Each of the MANS tests was composed of five subtests. Separate !

analyses were performe.l for each subtest, and the data from these
analyses are presented in the following order:

MANS - Test A: Subtest 1, Sequences
Subtest 2, Equation Fluency
Subtest 3, Functions
Subtest 4, Number Line kstimatien
Subtest 5, Computaticn I

MANS - Test B: Subtest 1, Labelling Nurber Lines
Subtest 2, Sentences About 8
Subtest 3, Word Prohlems
Subtest 4, Number Sentence Pictures
Subtest 5, Computation II

For each subtest, three kinds of information are presented: a) item
analysis data, b) summary subtest data and c) class mean data.

a) Item Analysis Data

For each actual test page, a page appears in the Appendix with the

following information:

i) At the top of the page, a shortened version of the actual directions
is given. Sample problems were discussed with the class and ample
Juemonstrations were given. The tester circulated around the room
to answer questions and to check on the students' understanding of
the directions. Although there was a time limit for each subtest,
only one subtest was speeded (Number Line Iistimation in which 2%
ainutes was allowed for the 13 items). The total working time for
MANS A and MANS B was 22 ‘minutes. Time limits for each subtest
.were determined following pre-testing research and allowed almost
all students to complete the subtests.

ii) In the middle of the page, a reduced version of the actual test
page is given. Next to each test item, the mean pcrcent correct
for all sccond grade CSMP students who took the test (n=337 for
Test A, 352 for Test B) is given by a circled entry ((x)). Follow-
ing this 'entry, is the mean percent correct for all second grade
Non-CSMP students who took the test (n=324 for Test A and 348 for
Test B). This entry is boxed ([XX]).

+?

b) Summary Subtest Data
At the bottom of the page, the mean scores on the subtest are given
for all CSMP students and for all Non-CSMP students. In addition,
for each of these two groups of studehts, mean scores by al.“t iy
group are given. For example, a mean score is given for all CSMP
students in quintile 1, i.e. for students with a mean score on the
covariate test (reading or general ability) of less than 20.
Similarly mean scores are given for CSMP Q2, Q3, Q4 and Q5 and for
the various Non-CSMP quintiles. The distribution of students across
quintiles is shown below. It can he seen that there are somewhat
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higher percentages of CSMP students in the upper quintiles; within
a given quintile, however, tihe mean covariate scores were nearly

equal.
MANS A MANS_B
CSMP Non-CSMP CSMP Non~CSMP
Quintile 1 - 13% 15% 10% 15% -
Quintile 2 16% 16% 12% 16%
Quintile 3 25 27% 26% 29%
Quintile & 26% 24, 29% 24
Quintile 5 207 18% . 23% 16%
All Students Combined 100% 100% 100% |} 1007

Also given in the summary subtest data (bottom of each item analysis
page) is the reliability (KRZ0) for the subtest and correlations with

various other tests (CSMP A, CSMP B, Kuhlmann-Anderson, and standardized
math tests). ‘

c) Class Mean Data
The mean score on the subtest, for each class which took the subtest,
is plotted on a graph against the mean score on the ability or reading
score for that class. Through the resulting set of points, one for each
class, the regression line of test score on covariate has been drawn.
These graphs provide a yisual comparison between CSMP and Non-CSMP
classes and the reader can alsc see the degree to which class scores
are predicted by the covariate. In the comer of each graph, summary
statistical data from the Analysis of Covariance witn blocking on
sites* is given, including adjusted means and p-values.

!

*Blocking on sites removes any systematic variation from site-to-site
from the wnexplained error variance. This model assumes there are
four main sources contributing to the variance between scores:
a) due to entering ability as measured by the covariate (1 degree
of freedom) .
b) due to systematic differences between the four sites (3 degrees
of freedom)
¢) due to the differences in curricula (1 degree of freedom)
d) due to random unexplained error (22 (MANS A) and 24 (MANS B) degrees
of freedom)
The F-test compares variances c¢) and d); if c) is proportionally.much
larger than d), it is unlikely that differences in curricula are zero
and produce only random unexplained error. Then the resulting p-value
is low and when below .05 one says the differences are 'significant" -
Q unlikely to have been produced by chanc% E}ﬂpe.
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MANS A, Subtest 1l: Sequences

~
"Look at the first row of numbers on this page. The numbers in the first row are
11, 12, 13, then a box, then 15, and then 16. The numbers are in a certain order
and we have to figure out what the pattern is so that we can put the right number
in the box." (The students were given time to work on this problem and the answer
was explained.) 'Now when I tell you to start you do the rest of the questions on
this page but be careful because each pattern is different."

4, 9 '
® @
Means Correlations (Subtest 1 .v Other Tests)
| CSMP | lon-CSMP CSMP Non-CSMP
All Students Combined 2.9 2.4 Reliability (KR20) .80 .77
Quintile 1 .1.9 1.5 CSMP-Specific Test A| .61
Quintile 2 1.9 1.1 CSMP-Specific Test B| .53
Quintile 3 2.1 2.0 Kuh:lmann-Anderson .63 .63
Quintile 4 3.7 3.0 Reading Tests! .43 .42
| Quintile 5 4.2 3.8 Math Tests! .61 .61

i
)

!Mean correlation from three different

standardized reading (math) tests administe
at various sites.
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Sequences versus Covarlate

MANS Test A
Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (o)
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MANS A, Subtest 2: Equation Fluency

“Look at the numbers and things at the top of the page" (the signs and numbers were
described to the students). We want to write as many true number sentences as we
can using only these signs and numbers. You can use each sign or number as many
times as you want in the same sentence. And you don't have to use them all in- the
same sentence."

[E

(The three sentences given as examples were explained.)

"Now when I tell you to start, I want you to write as many other number sentences

as you can.

Work as fast as you can until I tell you to stop."

\
- = + - X 1 2 3
3-1a2
1X3=3
1+1 1 +¢1 =2+2
cSHP Non~CSNP
# True f False # True Sentences f True # Palse # True Sentences
Sentences |Sentences |Minus # False Sentences || Sentences | Sentences | Minus # False Sentences.
All Students Combined 3.7 0.6 3.1 3.6 1.0 2.6
Quintile 1 2.2 1.1 1.1 2.4 1.3 1.1
Quintile 2 2.9 0.6 2.3 2.2 1.2 1.0
Quintile 3 3.2 0.7 2.5 3.3 1.3 2.0
Quintile 4 4.6 0.5 4.1 4.2 0.7 3.5 _
Quintile 5 4.8 0.4 . 4.4 5.7 0.4 5.3

O

RIC

Aruitoxt provided by Eic:

15+




"This problem is just like the last page.
sentences as you Carfi.

-t

MANS A, Subtest 2: Equation Fluency (cont.)

127
G

{ want you to write as many true number
Work as fast as you can until I tell you to stop."

= + X 3 2 4
CSHe. Non-CSMP
§ True # False # True Sentences § Trve § False # True Sentences
Sentences |Sentences | Minus # False Sentences || Sentences Sentences | Minus # False Sentences
All Students Combined 4.3 0.8 3.5 3.4 1.2 2.2
Quincile 1 2.6 1.7 0.9 2.1 1.6 0.5
Quincile 2 3.1 0.8 2.3 2.2 1.1 1.1‘
Quintcile 3 3.4 1.0 2.4 3.2 1.6 1.6
Quintile 4 5.3 0.5 4.8 4.3 0.8 3.5
Quintile 5 5.9 0.4 5.5 5.0 0.7 4.3
o _ )
ERIC 15,

Aruitoxt provided by Eic:




MANS A, Subtest 2: Equation Fluency (cont.)

Total Score (Both Pages)

CSMP Non-CSMP
# Tcue # Palse # True Sentences # True # False ¢ True Sentences
Sentences |Sentences | Minus # False Sentences || Sentences | Sentences | Minus # False Sentences
All Students Combined 8.0 1.4 6.6 7.0 . 2.2 4.8
Quil.'ltzle 1 4.8 2.8 2.0 4,5 2.9 1.6
Quintile 2 6.0 1.4 4.6 4.6 2.3 2.1
Quintile 3 6.6 1.7 4.9 , 6.5 2.9 3.6
Quintile 4 9.9 1.0 8.9 . 8.5 1.5 7.0
Quintile 5 10.7 0.8 9.9 10.7 1.1 9.6

*For purposes of class mean computation, the total number of true sentences was
multiplied by one-half and tests of significance were based on these numbers.

Hindsight indicates this was not the best number to use.

A more informative

score (and one which would have been more likely to disclose significant differ-
ences) would have been 'total number of true sentences minus total number of false

sentences."

ERIC

Aruitoxt provided by Eic:

Correlations (Subtest 2

v Other Tests)

) CSMP Non~-CSMP
CSMP-Specific Test Af .60
CSMP-Specific Test B| .52
Kuhlmann-Anderson .67 .67
Reading Tests! .36, 43
Math Tests! .53 .56

IMean correlation from three different
standardized reading (math) tests administered

at various sites.
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MANS A, Subtest 3: Functions

"Look at the pictures at the top of the page. There is a picture of a student at
his desk. Then there is a picture of a teacher at the blackboard. Look at the
numbers in the boxes below these pictures. There's a 5 and beside it there's a

6. That means a student gave her a 5 and she did something to it and got 6. The
next two numbers are 8 and 9. A student gave her 8, she did the same thing to it
and got 9. Then the next two numbers are 15 and 16. Then there is a 20 and an
empty box. Can you figure out what could go in the empty box?" (The students
were given time to work on this probiem and the answer was explained.) "The teacher
is adding one each time; 5+1=6, 8+1=9; 15+1=16, 20+1=21. Now, there are 5 other
problems on the page like this one. For each one, you have to figure out what it
was that the teacher was doing to the numbers, and then put the right number in the
empty bux. Be careful because she's doing a different thing for each of the five
problems.' She won't be adding one to any of the others."

B o ,

sle] [2[5 [2]=
gl a] [ 7[10] [s]w0
15[16] [8[n 7] 14

;o 20] | [1o 10
e em
6 2] 1 1] 20

10 40

11y

(|||
»
N

le| -1 |10
& & ,
Means ~ Correlations (Subtest 3 v Other Tests)
.| csp [ Non-csmp B csMp Non-CSMP

A1l Students Combined | 2.0 1.5 Reliability (KR20) | .73 .66

Quintile 1 | 0.7 0.7 CSMP-Specific Test A .54

Quintile 2 1.4 0.9 CSMP-Specific Test B .57

Quintile 3 1.4 1.1 Kuhlmann-Anderson - 66 .62

Quintile 4 2.6 1.9 Reading Tests! W41 .39

Quintile 5 3.0 2.7 | Math Tests! .52 .53

lMean correlation from three different
standardized reading (math) tests administere
at various sites.
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MANS A, Subtest 4: Number Line Estimation

"Look at this funny iooking number line. On the next two pages there will be a lot
of number problems. For each one you will have to figure out where the answer would
go on the number line. It could go here between 0 and 10, heire between 10 and 50,"
(etc. for successive intervals). "You just put a big x on the number line to show
which two n'mbers the answer goes between. Now there are a whole lot of problems
and you wor:’ have much time to do them. You should not try to calculate the

exact answer; just decide quickly where'the answer would probably .go on the number
line and put a big x on the right place on the number line."

(The students were given time to do the sample problem (39+38) on a separate sheet
of paper, and the answer was explained. The fact that they had only 10 seconds to
do each preblem was demonstrated.)

""Now open your books to this page. On the next two pages you will have a whole lot
to do the same way. I'll give you two and a half minutes *“o do them so you'll have
to work fast. 1I'11 let you know when half the time is up so you can see how you're
doing."

39 + 38 -

PR i 1 1 ! £ K
e 10 0 X 100 500 " 10w

100 + 100

P | ] | ! { N

o 10 0 100 300 ’

s ‘em”

325 + 325
«+ -+ 1 1 —+ 4
-] 1 30 100 m@ @xm
71 - 69 :
1 1 s } S EN
[} ] 30 100 300 @Elm
51 + 53
P { -} — l 4
-] ] 30 100 300 1000
S oM
29 + 29

L]
1
B4
&
8+
\

164
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MANS A, Subtest 4: Number Line Estimation (cont.)
900 - 500
4 } } } } —
[} ) 0 100 500 1000
5
23 + 19
P ] = 1 ! Y
] "] 30 100 @ @ 1000
: 105 - 8
b «t } ! — | >
r ) 1 30 100 :oro@ 1000
270 + 270
;ii P S— 4 | ! >
. 0 0 100 %00 @ @ 1000
o 5 X N
1 ; ! ! >
‘“{ [ ] w 0 100 300 @ @ 1000
-100 - 55
i «} ! 4 ! ! LS
o Te 0 "y 100 soo@ @F
16 ! \
[
P — 1 . 1 >
) . 0 0 100 300 @ E]ww
Means Correlations kSubtest 4 v Other Tests)
- CSMP | Non-CSMP CSMP Non-CSMP
E\ “All Students Combined | 4.5 4.0 Reliability (KR20) .75 .60
ﬁ Quintile 1 3.1 2.8 CSMP-Specific Test A| .54
R Quintile 2 132 3.1 CoMP-Specitif Test B| .50
Quintile 3 3.6 3.5 Kuhlmann—-Anderson .65 .60
Quintile 4 5.6 4.2 Reading Tests! .28 .34
Quintile 5 6.1 6.0 | Math Tests! .61 .61
’ ‘Mean correlations from three different

standardized reading (math) tests administered
at various sites.
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MANS A, Subtest 5: Computation I

[

36
G

"You have to figure out what goes in the boxes to make the number sentences true."

54+ 7T= 10 - -7
(L) ® H ’
X5 =15 .2 X 400 =
A [
--200 = 100 3 X = 300 g
. @ @ @ } i
~49=0 . Lx10-
© M -y
2Y 19= 600 — 100 =
2 X -2 35 + - 65 @
Means Correlations (Subtest 5 v Other Tests)
CSMP Non-CSMP o CSMP Non-CSMP
All Students Combined | 7.0 5.3 Reliability (KR20) .86 .84
Quintile T 3.3 3.5 CSMP-Specific Test Al .73
Quintile 2 5.5 3.5 CSMP-Specific Test B} .71
Quintile 3 5.'9 4.4 Kuhlmann-Anderson .68 .71
Quintile 4 8.8. 6.3 Reading Tests! .59 W47
Quintile 5 9.7 8.5 Mean Tests! .73 .69
o

IMean correlation from three different
standardized reading (math tests administer:

it‘ .various sites.
DO



MANS Test At Computation I versus Covariate

CSMP Classes (x) and Non-CSMP Classes
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MANS Test A, Intercorrelations
(First Entry: CSMP, Second Entry: Non-CSMP)!

Subtest 1 Subtest 2 Subtest 3 Subtest 4

Subtest 1: Sequences

Subtest 2: Equation Fluency i .54 .53

Subtest 3: Functions : |.56 .54 .52 .49

Subtest 4: Number Line Estimation .48 Lab .53 .45 Jab L 40

Subtest 5: Computation I L6 .64 .64 .65 .63 .56 .56 .57

lBased on 426 CSMP students and 390 Non-CSMP students.

Correlations Between Total Score, MANS A and Other Tests

CSMP Students: Non-CSMP Students!
Correlation with: CSMP—Specif;;';;;g Aﬂ- ' .77 (294)
| CSMP-Spuev: 7. Yest B .73 (143)
Kuhlman: - fmssson .78 (129) .79 (114)
Gate. M:Ginit.r Reading .62 (77) .52 (69)
SAT Reading 60 (83) 53 (90)
_,CPT Rosding .47 (49) .53 (50)
| CTBS 1w« i (235) .84 (211)
SAT Matl: N AN CE) .75 (90)
i CPT Math i 3 £49) | .68 (50)

INumber in parenthesis is number ¢- students on whom correlation is based.
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MANS B, Subtest 1l; Labelling Number Lines

"Look at the top row of numbers on this page. The numbers on that top number line
are 1, 4, 7, then a box, then 13, 16, 19 and 22. You have to figure ovut what number
would go in the box.'" (The students were given time to work on this problem and the
answer was explai-ed.) "'Ten' is the right answer because the numbers are going up
by three each time; each mark is three more than the one before it When I tell you
to start you do the rest of t.: gquestions on this page.

L Y
. - | [] 1 j S 1 L | 3
1 4 7 :j 1 H 3 19 2
}— 4 I Il i i 3 1
7 L] 1§ 13 17 19 u
a
—_— 1 { 1 1 : 1 i 1
0 k3] X ; 43 30 35 0
—
. ) 193 19 197
~ | 5;55%
1;. 1 l:; ; 100 0 W
é;;i
— s 1 4 — I 1 1 i
[ ] 2 10 12
)
. L [ L —1 { L 1
1 7 T w 2] :
i
|
— i
Means Correlations (Subtest 1 v Other Tests)
CSMP Non~CSMP CSMP Non-CSMP
All Students Combined 5.1 4.7 Reliability (KR20G) .85 .79
\
Quintile 1 3.1 2.6 CSMP~Specific Test A| .73
) Quintile 2 3.3 3.9 CSMP-Specific Test Bl .46
Quintile 3 L4 4.1 Kuhlmann—-Anderson .63 .96
Quintile 4 5.9 5.5 Reading Tests? .48 42
Quintile 5 6.9 6.3 Math Tests! .68 .63

IMean correlation from three different
standardized reading (math) tests administe:
at various sites.

‘ _ .
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MANS Test B: Labeling Number Lines versus Covariate
Second Grade Class Neans: CSMP Classes (x) and Non-CSMP Classes (o)

MANS B: T TR e

w [ A R EE B :
abeling Number Lines : : , l . | |
(Raw Score) | | | | ' ‘ :
B . :
| | | o -
B T z [
| ! N | |
| ii D
| i RS ‘. |
e e NT*X'_ | -
| ! | g
| | .
e
v *|
[y S , , ‘-.._.-.,‘_-.1_ A
' ’ X
X i |
| | | |
| i : !
: | i IS ! |
‘}' T e e l l Analysis of Class Means
i I ‘
i S
| X/ = | o S | Non-CSIP
, ’ | [ ‘ .
o R SN 1 - -..:..,_.._....l..__.._._.u Number of Classes 17 16
S | f | | covtate i'nean 67 | 533
; 1 | : e A Standard Devtation 14,3 13.9
| :; ’ 4 |
i i’ | | s (e 50|
: : | ! ! j ©+ | Number Line ) Standard Deviation | 1.5 L4
2 ! : _:__ e mneibim e e | Lobelling .
‘ | j | L | Adjusted Yean 5.0 5.l
) l: x . x ! . .
| 5 ; i i - | Probability Level of Difcezences 88
E | ; : i ' :
. ‘ ‘ : ‘ : ; ‘ l Co . ; ' .
g | 1 - - } (Percentile Rank)
 ERIC 30 | Yo . 50 60 70 174
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MANS B, Subtest 2: Sentences About 8 ¢

"Look at the top of this page. It says: 'Number sentences. Mary's number sentences

about 9. 9=7+2, 9=10~1, 9=1+5+3.' Mary was showing true number sentences about the

number 9; she was showing things that equal 9." (Each of the examples were explained
to the students.) '"Now on the bottom half of the page it says 'My number sentences

about 8.' When I tell you to start, you are to write number sentences for 8. Work
as fast as you can and write as many as you can think of."

Nymber Sentences

Mary's number sentences cbout 9,

} 9.7+2
‘ 9«10 -1
9-1+5+3

My number sentences about 8.

|

mmmm.mmmmm'
L

1
+

CSMP Non-CSMP
*# True | # False # True Sentences # True f False # True Sentences
Sentences | Sentences |Minus # False Sentences || Sentences | Sentences | Minus # False Sentences
| A1l Students Combined 8.5 0.9 7.6 6.7 1.4 5.3
Quintile 1 5.2 2.2 3.0 4.4 2.0 2.4
Quintile 2 5.4 0.8 4.6 5.7 2.0 3.7
Quincile 3 7.6 1.0 6.6 5.9 1.2 4.7
Quintile 4 '10.7 0.7 10.0 7.8 1.1 6.7
Quintile 5 TR N A 11.5 I s 0.9 8.6

*The graph, next page, used }x number of true sentences as raw score.

Correlations (Subtest 2 v Other Tests)

CSMP Non-CSMP

Reliability (KR20)
CSMP-Specific Test A|. .66
CSMP-Specific Test B| .35

Kuhlmann-Anderson b5 .58
Reading Tests! .34 .34
Math Tests! .43 .45

IMean correlation from three different standardized reading
(math) tests administered at variouélsiggs.
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MANS B, Subtest 3: Word Problems

"There are 8 series of pictures on these two pages. For each of three pictures there
is a story. At the end of each story there is a question you will be expected to
answer. ‘The quest.ons are written dirently below each seriec of pictures. I will
read each story aloud two times. Let's all do the first one together." (The
students were 'given time to work on this problem and the answer was explained.)

1. '"Listen while I tell a story that goes .along : ©
with the pictures of the piggybank. Look at
the first picture. The story goes, ‘At first,
- Mary had some money in her piggybank.' Now
look at the second picture. The story contin-
ues, 'Mary's father. added three cents to her
piggybank.' Now look at the third picture. °®

The story goes on, 'Mary broke her piggybank ‘ TN {ji?
and found seven cents.' Below the pictures & 'h$ @ a
it says, 'How much did Mary have at first?' V .o

L 4 -0.
.and theua there is a blank. 1I'll tell the '
story again. At first, Mary had some money
in her piggybank. Then Mary's fathev added
3¢ to her piggybank. Mary broke her piggybank
and found 7¢. How much did Mary have at firsc?"

2. "First picture: 'David had 11 marbles in his
marble bag.' ' .
Second picture: ‘'He lost 6 marbles.’ : 5
Third picture: 'David is mad at himself.' 2 e

Nov such did Maty heve at flret?

Question: 'How many marbles does David have Sow msay does David have mour R
now?" ' R
3. "First picture: ‘Four children each get the .
same allowance from their mother.’ . M
Second picture: 'The four children put
their allowances together.’ 'ﬁ%fSEb
Third picture: 'They have altogether 12 3 : allesy
dollars.' Bov much did eech child got? @ )

Question: 'How much did each child get?'

4. "First picture: 'One apple costs 5¢.’
Second picture: YOne banana costs 2¢.' ra (:7 N
Third picture: 'Sally buys three appies / @ I-';l,
and one banana.' 4 ‘g:<i>
Question: 'How much would 3 apples and 1 |
' Sov Buch would 3 apples and 1 banans coer?
banana cost? - @
Y

- 5. '"First picture: 'The tempecrature at sunrise
was 2 degrees below zero.'

— Second picture: 'The temperacure after break- . é oo Mt e (Z}
. - fast was 5 degrees above zero.' L // O - (::E,

: Third picture: 'Amy wonders how much the temp- g:&/'ﬂ,F ’//"qu,, QEE;
erature went up between sunrise and after 5. | j‘
breakfast. ! - B oeany dugrves @1d the tar erature g up?
Question: 'How many degrees did the temperature - @
go up?'
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: MANS B, Subtest 3: Word Problems (cont.)

6. '"First picture: 'A fantastic ant is about to
start a trip.' 4 ? -
Second picture: 'Every day it walks 2 miles.' o A
‘Thizd picture: 'After 5 days it's almost out °~' Ao
of sight.’ . | Letler 1 doy after 5deya
Question: 'How many miles would it walk in low mavy wtles wsld ft il ta S aave? ___ (5) [ig
5 days.™:

7. "First picture: 'Mrc. Rich lost 100 dollars
from his wallet.' Q
Second picture: ‘'Afterwards he still had ) e
200 dollars.' e
Third: 'Mr. Rich wonders how much he had : 7 '
before he lost the 100 dollars.' Mo much 414 he have o begtn with? €3
Question: 'How much did he have to begin
with?"

8. "First picture: 'Donald had 40 marbles before
the game.' -
Second picture: 'After the game he had only 20
marbles.'
Third picture: 'Donald wonders what fraction of -
his marbles he lost in the game: ? 2 lor 8 Attt |35
Question: 'What part of his total did he lose? | et part of his total aid e ot 31 51 4 1
Did he lose 4 or -1 or -é? You circle the one ' @® &3

. . 3 .
you think is correct.” °

o
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MANS B, Subtest 3, ‘i:rd Prohlems'(cont.)
Means Correlations (Subtest 3 v Other Tests)
CSMP Noin~-CSMP ! CSMP Non-~CSMP
All Students Combined | 4.4 | 3.8 |Reliability (KR20) .52 T .54
Quintile 1 3.1 2.8 lCSMP—Specific Test Al .68
Quintile 2 3.5 3.3 CSMP-Specific Test Bl .22
Quintile 3 4.0 3.7 | Kuhlmann=Afi#lerson | .67 .53
Quintile 4 4.8 4.2 - Reading Tests! 1o.37 ~ .35
Quintilas 5 5.4 5.2 Math Tests! 45 .53
.. - —

‘IMean correlation from three different
standardized reading (math) tests administ
in various sites.
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MANS Test B: Word Problems versus Covariate

Second Usade Class Means: CSMP Classés (x) and Non-CSMP Classes (o)

- —— e h— -

MANS B:
Word Problems
(Raw Score)

A

| ' I S S

5 —
{ |

Y I

CMP Non-CSMP

0| Busber of Classes

il Covarlate {Mean

Ul HMS B [Mean
*il Word Problems \Standard Deviation

N '
oy :
1

Standard Deviation

un
Adjusted Mean -

'
!
I

L] veohabley Tevel of Differences

| ! |

!
] |
' t

.__;;——mm'-u——i_—'-#ﬂercemﬂe Mk)

bo o
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MANS B, Subtest 4: Number Sentence Pictures

"On this page there are four number sentences. The first one is 12-3=9, and a line
has been drawn from that number sentence to one of the duoi pictures on the other
side of the page. That is because that dot picture is the best picture on this
page for showing that 12-3=9. When I tell you to start, you have to do the same
for the next three number sentences. Now after you have done that, there will be
one picture left over. You are to make up a number sentence that goes with the
picture that's left over, the one that didn't match with any number sentence. Just
write your number sentence here on the blank at.the bottom of the page. When you
have finished this page just go on and do the next page."

. .
[ ] e e LN
i °
| ee oo
' 3x2=6
12-3=9 :
32
* 1 @ & efoelele ;
9]° 0.
- l - [ ] [ ]
5 +542 345 8 ejefe

Means Correlations (Subtest 4 v Other Tests)
| ESMP Non-CSMP CsMP Non-CSHMP

All Students Combined |5.7 | 4.3 'Reliability (KR20) | .79. .70

Quintile 1 4.4 3.5 CSMP-Specific Test 4 .69

Quintile 2 4.2 3.3 CSMP;Specific Test H ..33 ?~

Quintile 3 4.7 3.9 . |Kuhlmann-Anderson .53 .52

Quintile 4 6.3 4.7 ~sading Tests! .39 .32

Quintile 5 7.3 6.0 Math Tests! .55 .50

IMear. correlation from three different
standardized reading (math) tests administes
at various sites.
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3o .
. VANS Test B: Number Sentence Pictures versus Covariate
Secoud Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (#)
NmnbgrSmtencePictures! . , L I } ' ‘ S
(Raw Score) | | - o | o :
A | | ‘ | | ' L
' | |
1 | |
’ i
!

"""\ Nusber of Classes

3 S » ‘
: , o Mean 3.7 33,3
v | ' } t b
| x' : 'f,l‘ T Covardate {Standard Deviation 14,3 13.9
- . R | s B Namber (e 55 | 4
. ;. ; P ;o | Sentence Plc- \Standard Devistion | 1.3 12
o . ! ! S

N tures

- be e

| ; SR LT Adjusted ¥ean 56 | 4S5

; | | o Probability Level of Differences W01
1 ' ' «
{ E . | ! ! . i S e
| | | : | P | | \ i : .
1 ] : ; L ] ?(Percentile Rank)
o K ' o

CRIC ‘ | £0 b
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G
MANS B, Subtest 5: Computation II
"You have to figure out what goes in the boxes to make the number sentences true."
~ s+[ ] e [(J-2-3
® [ @ [
Txe2 -‘ | 10 x[_]- 0
® [ ® H
Clxz-4 423 - a2z |
® M ® H
1
' SXD-Z 50 + 150- -
. : ® [] &
300 -{_]- 250 5 -[J-6
[T E] & [
450 + 550 - [J-0-2
e & &
Means Correlations (Subtest 5 v Other Tests)
CSMP | Non-CSMP| CSMP Non~CSMP
- All Students Combined | 7.1 4.9 | “liability (KR20) | .85 .78
Quintile 1 4.3 3.1 LoMP-Specific Test A| .82
Quintile 2 4.7 3.2 CSMP-Specific Test B| .53
Quintile 3 5.9 4.5 Kuhlmann-Anderson .74 .71
Quintile 4 8.3 5.7 Reading Tests! .39 .49
Quintile 5 9.4 7.7 Math Tests! .67 .71
SO " ) 1

lMean correlation from three different
standardized reading (math) tests administ
at various sites.
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MANS Test B, Intercorrelations
(First Entry: CSMP, Second Entry: Non-CSMP)!

!Subtest 1 Subtest 2 Subtest 31 Subtest 4 |-
Subtest 1: Labelling Number Lines l
i Subtest 2: Sentences About 8 | .54 .37
Subtest 3: Word Problems ;.60 46 47 .34
Subtest 4: Number Sentence Pictures ,i.5z .36 1 .44 .37 .50 .40
lSubtest 5: Computation II 1.70 .60 .56 A .67 .56 .56 .SS_J

lgased on 426 CSMP sfudents and 390 Non-CSMP students.

Correlations Between Total Score, MANS B and Other Tests

CSMP Students! | Non-CSMP Students! |°
Correlation with: CSMP-Specific Test A ".56“"”(1455—”
CSMP-Specific Test B .50 (313)
Kuhlmann-Anderson .79 (151) .74 (141)
Gates McGinitie Reading .53 (61) .51 (63)
SAT Reading .71 N .49 (87)
CPT Reading .27 (47) .58 (56)
- CTBS Math .80 (250) 86 (224)
SAT Math .80 97 .78 (87)
CPT Math 66 W | .76 (56)

INumber in parenthesis is number of students on whom correlation is based.

o




MANS Test B: Total Score versus Covaria‘te
Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (e)

H

........

>

on e

AT e

}

|
I

1 '

!

|

Analysis of Class Means
o 5P Non-CSHP
"t | Number of Classes |
. —— 6.7 | 533
RN ® | Standard Deviation
T WS B Hean 58 | 2
i) Total | Standard Deviation 6. 5.5
Adjusted Mean 55 | 08
Probability Level of Differences 02 -
! o ! o
e - (Pezcentile Rank,



Commentary

Since the two Computations Tests produced significant differences,
items from those tests were categorized according to the kind of compu-
tation required and are presented below, along with the mean percent
correct across categories for CSMP students (first entry) and Non-CSMP

students (second entry).

Pure Addition

Pure Subtraction

Pure Multiplication

5+7=["] 423-422=1"] 7x2=]
50+150=[_] 600-100={_] 2x19={]
450+550=] 9 =6 2x400=|_]

10-_i=7 +x10=]
Percent Correct 63,43 300-{ =250

Percent Correct 60,54 Percent Correct 61,27

Implied Addition Implied Subtraction Implied Division

|"-0=28 6+[]-8 B}z
L_2=3 35+n =65 IOXE_]=9O
_i=49=0 A Percent Correct 66,67 %x[]=300
L_.-200=100 E]xz=8
_ : [Jx5=15
Percent Correct 64,64 1 ]=2

Percent Correct 54,31

It can be seen that, although CSMP students scored as high or
higher than Non-CSMP students in all categories, the two categories
involving muitiplication produced the largest differences. Across all
items the mean percent correct was 61 (CSMP) and 45 {Non-CSMP). For
the 10 items containing a "x" sign, the percentuges were 57 and 29;

 for the remaining items which did not contain a "X" sign the percentages
were 64 and 56.

Altematively, if one looks at the size of the numbers involved,
another difference becomes aprarent. There were eight items in which
at least one of the given numers exceeded 100. The percentages correct
for these items were 51 and 33; for the remaining 16 items the percen-
tages were 66 and S55.

Besides the items in the Computation Tests, there were three items
in the MANS tests on which the difference in percent correct in favor CSMP
students exceeded 20. These.dealt with -%xl6 (Test»A4J;-%of 12 (B4) and
10f a bag of marbles (B3). Also, the two items on the Computation Tests
which dealt with fractions had percentages correct of 66 versus 13 and

RIc B L E




28 versus 8 in favor of CSMP.

Thus, three areas stand out in which CSMP students did far
better than Non-CSMP students: fractions (or at least calculating a
fractional part of), multiplication and working with numbers larger
than 100. These areas reflect the larger-than-usual emphasis which is
apparent in the CSMP curriculum materials. There were of course many
 other test items which produced fairly large differences, but such
differences were not so dramatic.
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