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Description of Eva]uat?b‘ Report Series

The Comprehensive School Mathematics Rrogram (CSMP) is a program of CEMREL,
Inc., one-of the national educationa) laboratories, and is funded by the National
Institute of Education. Its major purpose is the development of curriculum
materials for grades K-6. ’ ‘) - )

1
v

Beginning in September, 1973, CSMP materials .began being used in ¢lassrooms
on a regular basis, beginning in kindergarten and first grade. The evaluation
activities have paralleled the development and.dissemination of materials so that
the primdary evaluation emphasis is now at the upper elementary grades. All

activities have been conducted by a group within CEMREL which is independent of
CSMP. . - {

The evaluation of the program in this extended pilot trial is intended to be
reasonably comprehensive and to supply information desired by a wide variety of
audiences. For that reason the reports in this series are reasonably non-technicaTl
and do not attempt to widely explore some of the related issues. ,0n the next page
is ?iven a list of reports through 1980. Below is given a ljst of reports complefed
in 1981: ' '

Evaluation Report: 8-B-1 Sixth Grade Eva]uatioh, Preliminary Study
8-B-2 Eva]ugtion of Revised Second GFade, MANS Blue Level
é-B-B Evaluation of Revised Third Grade, MANS Green Level

e

8-B-4 Three Evaluations of Gifted Student Use
| 8-C-1 Preliminary Study of CSMP "Graduates"

¢

! ' .
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P ' Extended Pilot Trials of the
Comprehensive School Mathematics Program

Evaluation Report Series. .

*

2

3

4

5 Test Data on Some General Cognitive Skills
6 Summary Test Data: ODetroit Schools
-] Teacher Training Report
2

3

4

5

6

Evaluation Report T-A-1 0verv1ew Design and’Instrumentat1on
(1974) 1-A-2 External Review of CSMP Materials
’ 1-A-3 Final Summary Report Year ] -

1-8-1 -Mid-Year Test Data: CSMP First Grade Content
1-B- End-of-Year Test Data: CSMP°First .Grade Content
1-B- End-of-Year Test Data: Standard First Grade Content
1-B- End-of-Year Test Data: CSMP Kindergarten Content i
1-
1
1
1

Observations of CSMP First Grade Classes
Mid-Year Data from Teacher Questionnaires
/ End-of-Year Data from Teacher Questionnaires
. Interviews with CSMP Kindergarten Teachers
v Analysis of Teacher Logs
Evaluation Report

-A-] Final- Summary Report Year 2
(1975) , « '

] Second Grade Test Data
2 Readministration of First Grade Test Items -
' 3 Student Interviews )
-1 Teacher Questionnaire Data
Z - Teacher Interviews, Second Grade
3

Teacher Interviews, First Grade

Second and Third Grade Test Data Year 3
Iizcher Questionnaire Data-’ Year 3 -
F

Evaluation Report
(1976)

3
Evaluation Report 4-
-(1977)

-1 inal Summary Report VYear 4§

-] Standardized Test Data, Third Grade K

Z2 Mathematics Applied to Novel Situations ¥MANS) Test Data
-3 Individually Administered Prob]egs ‘Third Grade

-1 Teacher Questionnaire Data, Third Grade

4-
4-
4-

&

Evaluation Report 5-8-1 Fourth Grade MANS Test Data v ‘
(1978) 5-B-2 Individually Administered Problenms, F0urth Grade
: 5-C-1 Teacher Questionnaire and Interv1ew ‘Data, Fourth Grade
CEvaluatiom Report 6-8-1 Comparative Test Data: Fourth Grade
(1979) 6-8-2. Preliminary Test Data: Fifth Grade
6-C=1 Teacher Questionnaire Data: Grades 3-5
Evaluation Report 7-B-1 Fifth Grade Evaluation: Volume I, Summary
© (1980) 7-8-2 Fifth Grade Evaluation: Volume II, Test Data
7-8-3 Fifth. Grade Evaluation: Volume III, Non-Test Data
7-8-4 Re-evaluation of Second Grade, Revised MANS Tests
. 7-B~5 Achievement of Former CSMP stydents at Fourth Grade
7-B-6

Student Achievement, Rapid Implementation Model

. { Key to Indexing

Eva]uat1on Reports are labelled m-X-n,
where m is the year of the pilot study, with 1973-74 as Year 1.
X is the type of data being reported where A is for overviews
and summaries, B is for student outcomes and C is for other data.
- " 'n is the number within a given year and type of data.
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Introduction

In the spring of 1982 an Extended PilPt Test will‘be conducted in several
school districts which use CSMP through éi%th grade. In preparation for this
evaluation study, several MANS scales werg:developed and tried out in the spring
of 1981. In addition, several scales used the previous year in fifth grade were

v-
1R

retested with'sixth graders in 1981. D

Cal

-~

-~

This report, then, is intended id ;erve two burboses: o
a) present preliminary evaluation data f;om two school districts regarding
the achievement of CSMP versus Non-CSMP sixth graders,

b) present statistical data from the tryout of these scales,

The MANS (Mathematical Applied to Novel Situations) Tests are short scales,
‘most of which were deve]gped especially to assess what are thought to be some
of the unéer]yihg thinking skills emphasized in CSMP. The sca]ej are administered
by a tester who follows a standardized script including sample problems for each
scale. Then the students do the test items in that scale and the process-is
repeated for the next scale. The sca]es do not conta1n any of the special voca-
bulary or techniques of the CSMP prograpm and moat of them are built around mathe-
matical situatiops that are unfamilar to both CSMP and Nor.-CSMP students. Hence,

they tend to be difficult tests- with ‘a problem solving orientation.

In order to reduce testing time, frequent use is made of item sampling, Tn
which half the students in a class do one set oF items of a test, while the other
half do another. In some gﬁses, entire scales are samp]ed,'ise., different halves

of the class do entirely different scales.




An intensive pilot test review procedure is used in developing MANS Scales:
CSMP evaluation Report 4-8-2 contains a detailed description of this process.

-

Previous scales are often reused and new ones added.

'

Each of the next two chapters summarizes the data from a district in which

" CSMP classes were compared with*Non-CSMP classes. Site A, whose results are
described in the next chapter, had mostly students of high ability level; many
of the scales-used in Site A were being pilot tested for the first time. Site B,
whose results are described in the chapter after next, had mostly students of
Tower ability; most of the Scales used in Site B had been administered in fifth grade
so that the present administration of scales provided a CSMP-Non-CSMP comparison
both at fifth grade, and a.year fater iﬁ sixth grade. Tests were also administered
in a third site; Site C.“These results are not reported in a separate chapter
since they are not concerned with the usual CSMP-Non-CSMP comparison. Rather, -
one group received instruction on materials s;milar to CSUP for Sne day per
week for about 14 weeks. However, the data from Site C dre iﬁc]uded in Appendix

A where the scale and item statistics are described, since many of ‘the scales

were new and their use in Site C constituted an excellent pilot trial of the

.
Al N
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“ducted by a specially trained tester in May.
\

'/p Preliminary Evaluation, Site A

L
Site A is an upper middle class suburb of a large Midwestern city. The

adisfrict began using CSMP about eight years ago; in another year or two all K-6

classes will be using CSMP. g

¢

There were 6 ijth grade CSMP classes from two schools. Six Non-CSMP classes,
from three schools, were selected to serve as comparison classes. The schools
and classes were known to be of similar ;cademic ability and this was confirmeq '
by reading scores of the participating students, as will be shown below. The

.
testing required two periods of about 50 minutes for each class, and was con-
[

.

Most of the studerits had participated in a similar comparison in fifth grade
in the previous year. At that time a random half of a reading comprehension test,
from the Compreﬁensivé Tést of Basic Skills, was also édmiqistered to each student.
These scores were retgined and used as a covariate in the present study. The mean
reading score across the sii CSMP classes was identical to one deecimal place to
ihe mean across the six Non-CSMP classes. The mean score was 20.0, ‘which corresponded

to a percentile rank, on national fifith grade student norms, of between 70 and 80.

Based on students who were tested this year and who also had reaaing scores
from ]ast'year, mean scores for each class were computed for each MANS scale and
correspondingly for the reading test. An Analysis of Covariance procedure was

then used on‘the class means, using mean class reading score as a covariate.

.




For each of the 27 individual scales, the results of these analyses are presented

in "Appendix A ('a]of;g with results from the other ton sites). These résu]ts include . ¢
among other things, a listing of the items‘in the .sca'le, p'erc,ent correct for each
item, graphs of class mears and the covariate data. - . '
s _ ) ) ) _ °
The 27 scales were grouped {nto eight categories according to thé.content of
the scale. The regu]ts are shown in Table 1: a description of the category, the
mean scores across ciasses,,and the p-value of the Analysis of Covariance t-test . ®
(i.e., the‘probabﬂity of a difference in mean scor;es as large as occurred happening
by chance. [f the p-value is less than .05—a one-in-twenty probability of
nappening by chance—the d1:fference is sometimes savid to be statistically significant.) ¢
K
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Table 1

©

Adjusted Mean Scores]

on MANS Categories

Category2

-

—

(A) Pre-Algebra (5 scales, 54 {tems)
ncludes five types of scales, each
of which requires students to solve -
simple equations given operators and/or
unknown quantittes)

(C) Computation (1 scale, 9 items)
quires exact answers to calculations
amenable to non-algorithmic solution)

(L) Logic (6 scales, 42 items)
quires the solution of several types
of logic problems: implication, Venn
diagrams, order relations, and others)

+ (N) Other Number Systems (8 scales, 63 items)
(Requires computation with, or applica-
tions of, ne?ative numbers, fracfiions,

and decimals

(P) Probability (2 scales, 13, 12 {tems)
quires the determination of the
1ikelihood of given orderly events)

(R) Numben Relationships (2 scales, 27 {tems)
(Requires finding or applying a given
pattern in sets of numbers)-

(U) Elucidatisn (1 scale, 4 items)
uires producing many correct
answers to a given problem)

(W) Word Problems (2 scales, 11 {tems)
quires the solution of problems
involving simple computation as well
as logical thinking)

22.8

15.5

29.7

5.7

23.0

37.7

10.1

14.0

21.0

5.5

.02

(.10

TOTAL MANS SCORE

162.1

“

140.4

£.01

]Adjusted for differences in abil{ty among classes, based on 1980 reading scores

2See Appendix A for a description and summary statistics of each of the individual scales.

3

A dash (—) indicates the p-value was not less than .20.
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I-There were féur categories on which CSMP classes had significantly higher

. ‘ ' ' ‘
_ scores. One of these, Pre-Algebira, was a newly developed MANS category; the

other three are categories on which CSMP students have always performed very

~well i.e., Otﬁer Numberrsystéms, Number Relationships, and Elucidation.

» B
3

LY

The mean total scores were 165'for CSMP.é1a§ses versus 140 for' Non-CSMP
classes, a difference which is significant it the .01 level. In Fibure 1, below,
the Total MANS score for each class is g1ottgd against the mean reading score

for that class.

' Again these means are based only on students for whom a 1980 reading score was

available. A regression line has been drawn to indicate the best linear prediction

of MANS score for given reading scores; its upward slope indicates that classes

withyhigher‘reading scores would be expected to have higher MANS scores. d
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A secondary ana]ysis used the mean MANS scores for each class baSeé on J/;
all students, regard]ess of whether or not a 1980 reading score existed for each
student. An Analysis of Variance, i.e. » @ comparison of the CSMP versys Non CSMP
class means, was then performed for each MANS scales without regard to class | .

ability level.' The analysis yielded results even more favorable to CSMP but are

not reported here. . . ' '

L




Preliminary Evaluation, Site B .
o ‘ . 2
"Site B is a large Southern city. CSMP was in its third year of use; con-
sequent]y the CSMP students had used CSMP in grades 4-6, but not previously.
The comparison in Site B was a follow-up to an evaluation study conducted

the previous year when the students were fifth graders. At that time, five CSMP

o classes wére compared with three Non-CSMP classes. '
In the present étudy there were really three groups of classes:
° a) three classes whose students had studied CSMP in grades 4-6, ’ e
' ! . - % ]
b) two classes, whose students had studied CSMP in grades 4 and 5, but
a more traditional curriculum in grade 6, and
o c) two classes, whose students had studied a traditional curriculum l
throughout. ¢ o
° .

. A total of 34 scales were administered, 26 of which were repeated from

last year's testing and 8 of which were new. The tests were administered by a

-

trained tester and required three periods of about 45 minutes. As in Site A,

o scores from a random half of the CTBS Reading Comprehension Test from fhe previous ’

year were ayai]ab]e for some students. Table 2 shows the available cavariate data.

11




Table 2
Mean Scores and Number of Students Tested,

CTBS, Reading Comprehension from May, 1980, Site B

' Number Tested |Number Tested |Mean Readin Mean Reading
MANS, 1981 Reading, 1980 (Raw Score? Across Classes
CSMP Classes: 1 23 17 13.8
2 28 23 13.4
3 26 19 15.2 14.1
Former CSMP ‘
Classes: 1 24‘ 14 15.6 .
2 28 17 14.1 14.9
Non-CSMP
Classes: 1 25 23 16.3
2 28 12 14.6 15.5

i

Thus based on these data (about 2/3 of the students), the CSMP classés were

a little lower in ability, as measured by reading scores, than the other two

groups of students. The overall mean reading score in Site*B, about 15, corresponds N

to a"p‘centi]e rank on nat

ional student norms of between 30 and 40.

Comparison of class means, however, was based on all students in the class

(i.e. regardless of whether or not-‘they had 1980 Reading scores). Mean scores

on the various MANS scales were computed for each class and then the 3 CSMp

classes were compared with the other 4 classes (which were lumped together

as Non-CSMP) using an Analysis of Vafiance procedure on the class means.

Table 3 shows the mean scores in the various MANS categories.




e
. Table 3 :
Py Mean Scores on MANS Categories, Site B
» ’ IS
' f
1 Number of |{Total Number Mean Scores p-value i
Scale Category Scales of Items CSMP (n=3}| Non-CSMP (n=4) | (if <.10)
€ tati - . .
® i%n:alo:r‘ltﬁmﬂc requiring 4 3 ]‘7°2 13.8 <.14
exact answers to calculations - -
amenable to non-algorithmic N
solution) ) =
Estimatd 4 2 15.1 12,6 <.14
IF:: a°;1yen computation 44 3 :
® protlem rapidly select the ‘
best of three possible answers, ! .
none of which is exactly right) , .ot
Other Number Systems 9 70 40.0 31.4 .08
{Computation and applications _
of fractions and decimals) . ) : N
° . ’ .
Logt '
oiﬁcquires the solution of severa) 4 g 33 14.7 14.2 i -
types of logic problems: {mplica-~ o
tion, Venn diagrams, order rela- A

tions, and others) . .

12ing D |
o %ﬁ(numot data . 1 10 5.3 a7 0, < .03

with graphs, charts, tables,
etc.) !

Probabil{ ) -2 30 12.8 12.1 - -—
Tro'lom—_r:lmd estimate the R

probability of the occurrence c. . .
@ of various avents in probabilistic '
situations) :

nding and applying patterns

Number Relations 4 4] 23.0 18.8 <.04
“{Finding and 3 .
to given sets of nunbers . :

® Elucidation

roduces as cany possible correct 2 34 - 19.0 13.7 , <.04
answers to 2 given set of conditions) : f
Word Problemg“ . .
quires the solution of two to. .
three stage word problems {nvolving 3 . 17 8.0 5.2 <.01

low~ lavel computati on)

TOTAL MANS 3 290 . 154.7 | 127.2 <.07

]Séé“Appendix R for a description of each individual scale {including sample 1tems and the
means for each scale.

2P-value from Analysis of Variance t-test with § degrees of freedom. A dash (~) indicates
the pzvalue was not less than .20.
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With only 7 tlasses, and 5 degrees of freedom in the analysis, very large

differences are required to achieve statistical significance. Nevertheless the

CSMP classes did score significantly higher on 4 categories and almost significantly

higher on the total. In fact, on all categories except Logic and Probability

there was a considerable CSMP advantage of at least 15%.

The CSMP advqptage is even more compelling when one considers the fact that

P4

the available reading scores suggest the CSMP classes were probably slightly Tower

in ability%to begin with.

The graphs of the class means are shown in Figure 3. These means were
derived differently; they were based on only those students in each class for

whom a reading score was available, an average of about 2/3 of the students in

each class.

L ™ T
Total) | ;t!*'&qh;&- -
MANS i |Hw.‘ . -
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Reading
Comprehension

Figure 3, Graph of sixth grade class means, Tota! MANS, Site B
x = CSMP Class, ® = Former CSMP Class, ® = Non—|CSMP Class
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It can be seen that there is a tlear relationship between the amount of CSMP
instruction and Tota] MANS score: Relative to the regression line, which is the
best predictor of MANS %%r'given class ability Tevel (as measured by reading
efores), the 3 CSMP classes Tad the highest scores (furthest above the line)
fo]]o%ed by the 2 "Former-CSMP" classes followed by the 2 Non-CSMP classes

(furthest below the line). >

The data were similar to last year's results, although comparisons are difficult
to make because 2 of the classes which were treated as Non-CSMP this year were part
of the CSMP group last year”/§;; generally, CSMP c]asses continued to have a ]arge

advantage on Word Problems, Fractions and Decimals (Other Number Systems), E]uc1datﬂon

J and Number Relationships. The advantage they had in Probability in fifth grade

disappeared this year. The disadvantage CSMP classes had in the Est1mat1on scales

Tast year also disappeared.

B »
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Introduction to Appendix A
P

This Appendix describes statistics flgg\the administration of various MANS

.

" scales at three sites. §omejof the scales were new, some were repeated from
s §

5th grades and some yere'revﬂsions of previous scales. Altogether, about 60

scales were administeredB 45 of which were uniqué to one site and the other 15

3 -

common to two or more sites. . i , ‘

. ¢
~

Ay

The three sites are described briefly below.

L Site A Site ¢ Site B
Location ~ {Suburban 5t. Louis | Urban Midwest | Urban South
CSMP/Non-CSMP (1asses 6/6 6/6 34
Ability Level High Be]oﬁ Average Below Average
. Curriculum Studied by "€SMp" Regular 6th TOPS] Part 5th, Part 6th *
Type of MANS Scale Mostly new Some new/ ° Mostly repeats
. some revised
Percentage of students :
participating in similar . 70% . None 80%
» testing the previous year ’ .

/

The data will be presented sca]e-by-s;a]é?xjth scales grouped by categories.
Each category is preceded by an advanced organizing page. Each scale presentation

consists of a left and a right hand page, whose format is described below.

]TOPS is a one-day-per week supplement, 1n,tended to teach problem‘ solving and using various
CSMP techniques. Last year was the first year of a two-year project, funded«by Title II Basic
Skills of the Department of Education. Students had only about 4 months of TOPS; hence Site C

is considered mainly a pilot siteﬁ for test development rather than an indication of CSMP-Non-CSMP
,»/differences. .

a




Left Hand Pages

The left hand pages will present all the‘items in a scale, together with &
the percent correct/fﬁr CSMP and Non-CSMP students and the r-biserial correlation
between item and tpé total gca]e score, corrected for item inclusion in Qﬁe scale.
(For convenience, the TOPS classes in Site C will be referred to as “CSMP".) At
the bottom of the page will be given the number of students on whom the above i}
data‘'is based, the KR20 reliability coefficient for each group, the’mean reading
score, and the correlation Bétween this reading score and the scale score across

site

students at the site.

The reading scores are the same in Sites A and B, namely the Reading Comprehension
test from the CTéS administered in the spring of 1980 as part of the fifth grade\
MANS testing. - AtTSite C, a ﬁreviéus reading score was available for almost all
sfudents, but it was from a different test, the Reading Comprehens;ion Test of the -
LAT. For convenience, mean scores (or later, mean class scores) from this test
have been converted, on an equi-percentile basis, to raw scores on the CTBS, thus
yielding roughly comparable scores from site to-site. At all sites, some of the
students were not present for the respective reading tests, but tHe item ana]ysi§ ;
data on this page (as well as the frequency distributions on the next.page) are

based on gll_students regardless of previous testing. .

Where more than one-entry appears, it is usually the separate entries for

the various sites that are given, in alphabetical order.

A2
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Right Hand Pages - T

Five kinds of information may be presented: .
1. Sample page. Where it has not been possible to show, on the left hand

N .
page, the full student‘page of a scale, a reduced sample page will be shown to

illustrate the examples used with the students;, the page layout, the format of

the items, etc.

2. Frequency distribution. A frequency distribution of scores on the scale
is given for each group of students, i.e., the pgrcentage of students attaining a
given score or score range on the scale. These data are based on all students

e
whether or not they had a reading score.

3. A graph of class means will be given in the following forhat;

Scale Score

A @ .
- O §%@ etc. ’
] A .
) . F
o A
: ~ S

—> Reading Score
AN A

where: solid figures represent CSMP c]asses, empty figures Non CSMP

and  ®,0 = Site A; @,0 = Site B; and A, A = site C

The data points were graphed using mean raw scores for each class and were
based only on students also preséht for the reading test. The vertical axis will
change from scale to, scale, and will therefore be ]qpelled numerically. However,
the horizontal axis will be fhe same from graph to graph and will be essentially
un]abe]]ed except for the three arrows which indicate approximately the correspond1ng

reading scores for the 25th, 50th and 75th percentiles based on national norms for

A3




¢
L

" -
individual students, thereby giving a rough indication of the general ability level
of the class. Most graphs will show data from only one site and hence will have only

one kind of geometric symbol (i.e., square, circle, or triangle). .

In one corner of the graph is given the adjusted means, CSM# versus Non-CSMP,
and the p-value of the t-test from the Analysis of Coyariance data, with reading
score as covariate and classes as units of analysis. If the scale was used in more
than one site, the data are given separately for each. On most graphs, a regression -
line has beert drawn to show the best linear predictor of MANS score for given reading

~

scores.

4. Means by ability levels. At each site, students were grouped according

<

to the dﬂarti]e their reading score would have placed them in, using national norm§.4
For each quartile grouping of students, a mean score on the_sga]e was calculated

and is given. Alsg given for each grouping i% the t-statistic of the Analysis of
Covariance test comparing CSMP and Non-CSMP students. The same procedure was used
for’éll students combined who had reading scores; i.e., a mean calculated %or CSMP and
Non-CSMP studentg and a t-statistic produced. As a rule of thumb, a t-statistic-
larger than 2.0 iszsignificant at the .05 level if one uses the liberal model of
student;, rather than c)asses, as the units of analysis. Means by ability levels .

are not given for Site A because there were too few students in the lower quartiles.
0ccasionéT1y, they are also not given at other sites if there were too few students

in a grouping.( { 15). This means the overall mean and t-statistic shown may seem

anomalous since they represent more quartiles than are shown in the table.

P .

5. Comments. Cohments may explain directions, point out important results

or questionable items, suggest revisions, etc.

t | . \ ‘) A4
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o
A: Pre-Aiggzbra Category
® ) ' )
This is a new category. Five scales were administered at Site A only: ,

Al - Algebraic Symbols. . . . . . ... .. pagé A6
o A2 - Solving Equations. . . . .. e e e A8 ,

A3 - Su}rmation Operator . . . . . . e e e e -~ A10 N

. 7 . S
A4 - Multiplying Summations . . . . .. .. . . A2 : o
AN
® A5 - Functions. . . . . . .. .. ... . ... A14 .
an «
-~
[
® . . )
&
‘ -
® . ’
1
[
a

[ .




(A1) Algebraic Symbols, Site A

. ¢ _— i '
Test Items ; . Eg:i:gt Biserial L
o N o N
In these problems, letters itand for nusbers.
A/samples: Z.l means 2 times a. If a = 6, 22 = 2x6 = 12. L
3bc means 3 times b timés c. If be2andc = 5, 3bc = 3x2x5 = 30. 4
4 . - '
,@ Problems: ' '
If ceadandd=3, then Scd = ] \ 72 1 te3 , 85| €S °
%
Ifce2, feo2andg =3, then 4efg = . (93 s 70 . '7‘/
1y e %o then 14y = ‘ GH | 49 g | P
....................................... .
8/Samples: % means § times 5. So 52 e 5x5 = 25.
v
d* means d tives'd tives d times d. ' _
c3 pedhs c times ¢ times c. Ifc » 2, c:3 = 2x2x2 = 8. .
Probless: ) ' ' o
6. $3 | 7|72 | 7
2. ‘¢ | 7| 92| &/
' g 4| 70 [, 73 ®
If d = 8, then ¢ = 73 | 6| - ‘
—
1fce2andbe3, then a'd o 27 |1 /3 | .70 |, 3
If c = 1, then e ' 2 - . _4),“5"" 30 » 8% .97
1f d = 5, then 2d° = ' : o7 | @Y |7 |33 ®
If a=3and b =2, then 42t o aq | 27 | @ | %0
. fceSadast, thencl-dam o5 | 2 | .2 |. 00
If a = 85, then 2’ + 2% & 173 /0| ,39 ' 33
- . °
i .
Number of Students ‘ . e |3
o KR20 Reliability 86 | %/ ®
~ Mean Reading Score ' 40,0 | 178
Correlation: Scale and Reading S 29
- ! ®

O O L3
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®
(A1) Algebraic Symbols
® (Student page is shown on the facing page.) '
o ‘ " Graph of Class Mamns ' Frequency Distribution
? RN 1 et T ' Score| % of students
S L | * CSMP [NoCSHP
_—‘;TH‘T; ;l il i ', I T (o) 01 %
NN L] o3¢S
UL AT I ;
° R Ml 2-¢| 33 |
N IR L UL | al
I.,‘i!“ ¥ K | -1 T7-up 47 S0
[ e ! , “”,ﬂ '
‘\ 5 ! l""l ! 1H teartille ! ! , i lz 05 00
) B At e R R
OO I LI e iRl 1' Wit
. A LI I N ,lu \ TR T Il Tt T .
! "I! ’ }I : h ,»«’J“ 1 F Hi I I
] R .‘..:Ei il il e it i i it Ad,justeg Means ]
¢ T I i ® | cse | Non-csmp | Prvalue
| eI [ il | A | 5.9 | 5.3 -
* ! 4 * : '
@
Comments
@
-After the sixth item, the percent correct dropped abruptly, probably because
students were being asked for the first time to simultaneously use both of ]
the conventions defined in the two sample sets. For example, 2d2 (where d = 5)
elicited many 2 x 5 = 10 answers.
. &
, -
* \_.. N ¥ H
o
L




(A2) Solving Equations, Site A

Test Items ;Eg;ﬁzgz Biserial
C .N C N
In these problems, letters stand for nusbers. 4
Samples: a+7%12, soas_3&
Ixb=33 sobe I
(4xc)+1sa1, s.oc-__lO__
You do the rest: — A
d413s W, sod - 27192 /46 | /72
. = A /.0
e-4%5 soe-x 92 ¥s x g
97 | @9 | 196 | /.72
6§ xf=12, sof-s .
o gd-48, sog-=
. 19 |’
(7 xh)+18s15, 'sohs 45. 77 /’IJ 7
(3x1)-6=15, so1ia ¥/ | @7 | 72 , 87
(3 x3)+1=226, soj= ?7 74 /0‘/ /00
92| ys5|foo | . BY
k+2+k+1=11, g0k ’
29 | tes | 77| 7Y
(3xm) x2=18, som= . -
L9 | 49| .83 . %0
(hn+1)+3=6, S0on =
popoq'7.somltcoﬁldpbelndqbe? pe and q =
Number of solutions correct
~ © 103 |08
{00 |00
2 |05 00
: sord |08 | O9
Soré | o8 e
X wore than 6 m w
Number of Students ba |Gl
KR20 Reliability , 87 |. 90
Mean Reading Score 0| f02
Correlation: Scale and Reading R 29

2-‘] ::A8
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(A2) Solving Equations .
PY (Student page is shown on the faciﬁg page, ) »
frequency Distribution
Gn;h of Class Mpans ) Score] % of students
' 4 l” Hi rl T “ ’ l ,[ CSMP M.ﬂ’cm'
il il A U I O] 03 | o8
,! I | ,! ;‘ 7 ik [” l 00 02
qmw I iy (1 12 |20
7 TS !
o LN i 79 $5 | o
i ittt it , :
'ul Ir | Wil i -‘ il '
8 H,” ' i | i IHLN‘WMW ! (excluding last problem)
TR . il i o]
o [l il Jjc
i l; | ’; A Tl 44 Adjusted Means
Ll gt [l feste Thon-cop | povatee
R ) M ?' Al sr | 74 .01
| . .
®
Comments:
e "-R1though the CSMP advantage is clear and consistent across items, both groups did
very well on this set of problems; even for Non-CSMP the average percent correct
was over 78, '
-The scale was very homogeneous; note the high biserial coefficients which conceptually
should not exceed 1.0. v ~
e :
[




(A3) Summation Operator, Site A

Test Items. (See facing page.) Eg:ﬁ:zz Biserial
‘ c N C N .
’Conmon to both Form A and B: ’ —
E:@-{- bR | 51| | .5
1 :4)(9: - @ - o 30129 | 67| 47
DE + D& .= OC 0| 44 | 49| .39
Form A:
IC+BE=DC-[J o] | v |
. DC - DG - 4e | ¢8 | /S| 06
:zigu: - :siglo: = :z>(s: + : Eg: /13 |00 |89 |- 7%
:3)(5: + :95212: = :3>§z: - : §< : 4 n| .93 8
, ' 4
Form B:
3¢ - DE = OC KA R
05~ |, X
Q‘ g + Qﬁ g’ = ZC + o2 3 79 1.5¢
v DE=DC -0 |rr || el 5T
:25291 + 90 -~ 2)0s = /3 19 | 17|17
. Number of Students 126 | 129
KR20 Reliability
. AR
Mean Reading ‘Score 3“0_0 200
Correlation: Scale and Reading .07

| ~

Ji Al




(A3) Summatjon Operator

. 2C

. Facts :zigsg is a short way of writing 2+ 3+4 +5+6 Frequency Distribution
4 ’ . Score % of students
o " S0 5+6+7+8 can be written :séggz ' | CSMP NQ“.CSMP »
} IFoxc 81 A o )
. o] o6 | 68 20
Samples , ::;gs: = + + { 14 291 25 18,
. - . ¢§£ﬁ 52. 52] 52 .53
Jf 23 o6 | 14

o 6+7+8+9 =zc 01
DC ++ = OC

L
Graph of Class Means
NI AN il I R
o [l it . fi'””!?r‘ll?
N . HUHIHIRRI .
i R L ] (I ‘
A il e
i A
i T b
l ' ~~'M“‘""E=L :N., H 1J : i !
® | g iinsenilije s | J :!!!
| iia ] TR T
4 ) 1] tH ompR s I i
i mE I,,};;;.‘: !
t ¢ j | i: i it ]
I K il 1{"
® i Ht r Adjusted Means
| ik | f' ififi mﬂ% |21 [ csp  [non-comp | P-value
9 | 1N H 1 i Wb
Yl A | 2.6 2.4 .30
* ¢ +
Comments:
‘ .

-This scale was very difficult. Although many students could do the samples and -
some of the early items, the percent correct dropped precipitously when the right
hand side of the equation contained something more complicated than [} or
(i.e., if the "brute force" method did not apply). About a third of the students

® got no more than one item correct. -

-The sample items and the first few items may have increased too abruptly in
complexity. . . -
-There was virtually no relationship between this scale and vocabulary. J

N
3 A"" ' J
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(A4) Multiplying Summations, Site, A
' |

|
+ Test Items (See facing page,)‘i gs::.gg: I Biserial
| c N c N
L
{ | . a
| D@ = DC'+ ¢ | 79| .v7|  2¥
|
| ]
@+@=x 34| /7 Y2 .39
E@+\@E=S§ + [ |0 |07 | .93 07
5 . 5 )u\ ’
"’jﬁ"?—a_-*.,s
90, - NGEE = 5X /3 | /79 | o] -3¢
D€ - DG =% |
v S" '
3 2 ! - ‘
¢ D@, - 0% = 31X + E 0P |05~ | .79 .5/
e T L
Z . - -
- 1 +3+5+7 =
.. 5. F 1+43+54749 QC 0, | 09 | +33 '/t(
v ,.m-" "“
_Number of Students 26 | 1A
KR20 Reliability Lo #(
Mean Reading Score \ d0.0| K00
Correlation: Scale and Reading /7

A2




(A4) Multiplying Summations :
o ' 3 i *
Fact :2)(5: = :2)§5: + :z)gsz + :25(5:
1 Frequency Distribution
o | Score{ % of students
' CSMP [ Nea-CSMe
Sample :3E§8: + :3)23: = @ (o) 06 | 06
- { 02 | 12 . '
. ) . Graph of Class Mems 2-3 80 | 1%
¢ T ifiihe i | 4-5| o1 |« K
i i i [ oz oz
i M NF"NL 4 it IHHHIH H .
' | l il } e
o I;J il i
[ nithiimessiiinE il i RS
L. lf H IH4 ;:L U » i N ., e -
" ! i ~NEEN §=::t= L il il 1! - )
! I filiy ::.JH'::-:‘- "».: | iy ,
) - ; flistipitl:ziat i :“1' ! Adjusted Means '
” I R f | Ml St | csp  [non-cswp | P-valve
{2 ll I B i | “” t H [ A 1.5 1.3 .20
% 4 '

o .
Comments: 7

-This scale, 1ike A3, was very difficult. Although the items formed logical progressions,
the jump in' difficulty level from the first to second item was evidently too great.

® The right hand side of the second item might better have "been
i.e., part of the information given. :

¥ th :
-The frequency distributijon shows the inclusion of students' performance*c?n the
sample item as well.

X
.
) [ ) "
.

X . A13




(A5) Functions, Site A

Percent

Test Items (See facing page.) Correct Biserial
% P c N c N
I ' 7, ‘ ' s :1(‘\. Y0 | @ 791 .8/
J(M)- 90 | g5 | .76 |+ 77
[ ’ 7
3 # |79 | 82177
' 3 NH @ |es 7R
xx s/ [.8 |75
T TE- e I
e, ) ; 8-3
) T(z‘z)_ 49' 59 |, ®
o T sal|3d |, 7|77
T )y |59 || 77| 7°
m Start with End up with
it o | and then sa | 5| .73 .09
PP ® [ meoe ] 56 |37 |77 )78
) do —C and mn:] x ‘34 /5| .85 | .65
o‘o do -U twice &7 |88 |0 3. .74
2 ® ;
. &
:° do ‘U nine times . gd 33 $ 7 7
oo o 7 odce. v3- |3 |43 | .37
\
oxo do q nine times 6 o Y0 | .6y ! g,
Number of Students /24 /32
KR20 Reliability 27|85
Mean Reading Score W0 | 6O
Correlation£ Scale and Reading 133

30 A4
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. ’
{A5) Functions ’
¢ “Things can be chanqed with a q
‘ o Fomnges Towo ) ve show ents cange by saying: :‘(T): =) | Frequency Distribution
4 N s
T 2, Qomnges A w3 Me say: :‘(A) = [Score ] % of students
@ ) ) CSMP  [Nea-CSHe
3. q éo‘v = :‘,‘{A / ’ . (@) Q? o
. . R ol 0 ’
Things can be chinged with a -L-___ .- { o
. : 1 ‘ . 1 29 | 43
% X\ . ,
o I[ 1. -C changes ?ot ts" 00 We show this change by saying: .C(,:,) S oo 8-(5 : 5[ 38
T LT ) L T ‘ N[ 07 | o6
2. -Cchangns x 0 gxx’ Hcsay:'[:(, - xXX . IS o7 . oS .
) AA) _ AAA
® ‘
. Start with End up with
I suwien. ¢o o () and then °3
. .
" .ox XX
' t, changes oe .
‘ " ; = * a4
bs 3 X
Then, q changes o to 9 +
Graph of Class Means )
il | ! ' m q1 l M
H H §
@ | . it :
) { 1 h %EF[‘T
I * 1 *
l ! ":'/’Nﬂ i
9 . i g
® ’ il { J!: I I D !
+ ﬂ| :_1- I " ; Q
! l": u - L
i I l il Ittt Adjusted Means
| i ! Stte Tesw [ non-cspp | P-valee
M ln‘ H 11 H HitH
® g 2 i M i J L1 a]os 8.6 .20
Comments: 1 ¢ *

o

-Students seem to be able to understand the heavily symbolic directions.
[ -The 7 (essentially a rotation) was done better than the |, .

-CSMP students had a larger advantage on set III, where compdsite functions were
‘employed, than in the first two sets.

.
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C: Computation Category /

. *

[At each site, a set of mental arithmetic items in the usual format was
administered. Although the number, and difficulty, of items varied from site
to Site , and in Site B the items happenec? to be aggregated into four scales
rather than one, there were many items common to different sites. Site B
was simply a repetition.of scales used last year; the other sites wehg‘revisions

of this set of items. In all cases, students were not allowed to do "scratch work".

'

Cl - Mental Arithmetic (Site C). . . . . . page A18
C2 - Mental Arithmetic (Site A). . . ... .. A20
C3 - Mental Arithmetic, Addition (Site B . . . A22

/ » T ‘
C4 - Mental Arithmetic, Subtraction (Site B) . A24

C5-- Mental Arithmetic, Mu]tip]?Eation (Site B)A26
£6 - Mental Arithmetic, Division (Site B). . . A28

A7
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(C1) Mental Arithmetic, Site C
- - Multiplication/Division

See

: Percent
Test Items Co:rect Biserial L
¢ C N | ¢ N
- Dl o) ¥T| I
Form A, Multiplication 3xl25 =
‘ . Y5
¢ 0 = 90 Yo | Y 37
IZxSOO-[ f drag | 37| .7 P
' 12273 = 3,003 A2 |27 | @755
' 25 X273 =
30 x 20 x 5= =7 A K- 23 »
¢ x 30: 3‘/ %’- 037 '3?
P :] x 250 = 500 <7 |34 |23 'OTV
7  § ] ' l - zw ¢$ & '37 '6s.r
25x X = a0
san=[_ ] a4 Vg .37 .28
2 x %0 = [T 33 |35 |.o7 | .23
Form B, Division 700 Divided by 20 = Je | |.ea |P¥3
210 Dividec by 3 = “4¢ 2P | eS| 95
1,200 Divided by i = 4 , 33 {20 | .03 |.5
3,600 Oivided by 15 = 240
3,615 ODividec by 15 = o9 /@S | T2
524 Divided by S24 = 49 1 3¢ | % |.w7
. 800 Oivided by 2 = wf V7| 15 | .59
800 Divided by I >= 200 Ky 257 L 337D
‘ 360 Divided by 90 = | [ /9 as |..6% | -469
1,200 Divided by 30 = 40"\»\_« , = - “7)
1,200 Divided by 15 = | /- Cl)rso | 2T |.5% L
498 Bivided by = 498 bo |49 | 37| .5 bd
Number of Students FOE’(‘)‘ r1‘1\1 B 8/% ””
KR20 Reliability T Y
B »
' Mean Reading Score 4
/5.9 |15/
Correlation: Scale and Reading /9
d AN
A18 P
/
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1]
. A ]
(C1) Mental Arithmetic Multiplication/Division
Frequency Distribution
. : . - Score " % of students
CSMP | Non-CSMP
: . FokMA & A.B
P , o 09 03! 05.13%
y Graph of Class Means l U_13] 28 o®
- | S 2-4| o ¥l 38 4%
® TR 5-8| 313 2021
VTR e et e 91 olol| o8 of
" A R 10 o2 0] o] 00
1
.:N&L# N-;w%f: A i | Means by Abflity Lavel
ir qw b | 2 3 4 Al
3 i it 1S i
: T T . | 431 40 | 4/ | QY| #o
i il Adjusted He ‘ , .0 | 3. . I
e il Nt csxvs enm_;;; povalue umzcsw 4.4 | 4. 3 | ¥ 7 33
H t-Stat. |, . , . .
i HiL ¢ | 3.9 3.6 .30 w2 / 109 123 |/
+ ' Y v *
® Comments : _“"‘
. -It should be recalled in Site C, "CSMP" students had studied only parts of CSMP
1 ~and for only about 15 lessons. ‘
) -Students wére not allowed. to do rough work; they were to figure the answer out in
their heads. )
-In general the performance of both groups was surprisingly poor. For example,
only about half the students were able to do 700 divided by 10.
® -Especially difficult for these students were the "two part" items such as ’
11-x 273 = 3,003
22 x 273 =

o C// ' ,
}

‘ EI{ILC A19 39




(C2) Mental Arithmetic, Site A

Multiplication .
Test Items 25:5221& Biserial
C N | C N
1ats . [____j sg| 7o | 7¢ 47
| FormA - ‘
S == | gles|.8] 030
7 x - 280 5‘/ 79 7Y ;5-(0
a0 s | |3 a7 .50 | ¥/
3 30:20:;-[3 .a"s"/ 5t | 4% | ¥¥
1N x273 = 3,003 -], ] ____
2 x23 - 9 |56 |76 |- 4S ‘
25 x 32 = 800
26 x 32 = (p/ 38 ' 0 “/Q
(8x29)*(2x29)'i I 3 | 35 .73 | &/
oax [T ea |37 oo | .59
Form B
\ wez-[ |1 & |v9]| 82| 76
30 4 %0 - (IO 5'7 'S5 & - O
aoo-i-[____]- 200 77| G| . §3)]| 77
Ej-l-! . 30 94 |83 |7/ | .79
1200 + 4 '[:___j oa | 5| WS .79
3.600 % 15 = 240
s+ <[ Nl |36 | Lo |7
200 4+ 30 = 40 i )
:.::1'-:2 . ya | 3798 K .C9
(6 x25) 412 « E___] s | ? |96 | L7
TR EVR PN OV W
I~
Form A 64
Number of Students Form B 2 03“
KR20, Reliability XL
Mean Reading Score 20.0| &0, O
Correlation: Scale and Reading ey

A20 \

41




* (C2) Mental Arithmetic

® (Student page is shown on the facing page.)

)

Graph of Class Means

| i ittt Frequency Distribution

i ” J il st it Score] % of students

24l ﬂJ it | s st s ] CSMP_[Noa-(SMP

AT I R i TR T BT I T R A o 05 03] 16 “of

i H { H HIHIRHE R i Ci L “: _,“ L { 0502 02 o¢

HiH [ il 2-4 16 19 L‘Ol‘
sitlul 5-7] 463 3227

il ity 81 14o 10 o5
[ 1344 11411 “u ".«w ““::” esddpe il Y ) i
s il it 1] o o6 e

) L i T I T AR AR TR T Adjusted Means
‘ 1 Hili ﬁ Attt CSMP | Non-Cswp | P-value
- 4 4 Y Al 55 ] a6 J0 ¢

‘ Co ts:
® _Commen

~The CSMP advantage was about the same for the mu]tip]i.cation‘ items of form A
(mean score of 5.9 versuys 5.2) as for the division items of Form B (4.9 versus 4.2).

. <
L -The second last item was evidently too difficult in its present form. Perhaps
something like "12 «x E] = 25 x 36" would have been better.

»




(C3) Mental Arithmetic, Site B

Addi tion .
Test Items ‘ Eﬁ;‘;gg% Biserial: o
) ' c N c N
501 4+ 501 +’ 501 4 501 = 67\ e8| Y9 /2 |
»
4
+ 125 = 250 80 | 63 |.o5 | .6/
9,001 4 = 9,100 - o |3, 5/ ].53 ‘:
,\
125 + 125 4 225 + 225 = 57149 |-25].311 @
4,999 + . = 10,000 Y3 | aq | -67].34%
i [
. ’ N
. -/

°
®

Number of Stdde'nts 30 4/9' @
b |
KR20 Reliability - . 93 |52 '?
Mean Reading Score R . s Mo ‘

Correlation: Scale and Reading T 34




Frequency Distribution

% of students
CSMP [ Men-CSMP
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(Student page is shown,on the facing page.)

(C3) Mental Arithmetic - Addition

5

3

5
Comments:
See page A29
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(C4) Mental Arithmetic, Site B | .
’ Subtraction
Thal ' . Percent : *
Test Items Correct Biserial g S )
C N c N
v ff“'"‘ . x
A |
}
459 — 359 = o/l 96| 79| -7 °
. | ‘o
7,000 — 6,99 = | / §3 |5/ |45 98
. )
| 1,000 = 5= 63| 64T | S
V\ . - . ®
foo — 401 = - 56 |49 | -¢6| %7
— 250 = 150 oy | 20|77 ) -5/ °
- [
[ m

. [

Number of Students 32 (47
KR20 Reliability Lo & |l - @
Mean Reading Score 13.5 /6.8 . ;
Correlation: Scale and Reading 39 |
' [

- A24 ]

41!’
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(C4) Mental Arithmetic -.Subtraction
-
o . (Student page is shown- on the .facing page. ) .
Graph of Class Ma s' ‘ - ®
o , . i Frequency Distribution
Hin M 1 a—
{!!'H !'! " itk 4 | Score] % of students
[ g {ji} TS i CSMP _ [Nen-CSMP
bt S o o3[o%
MH'{H AR bl 19]12
B | ihkil j =
' 3 Ii | i TWMN I} LTI | 2-3 gls 5;_"
o f ] “1‘ "'4%.\:. I “ H : 2’: % 1l Lf l
L T T 5| 22 5
! ' it HTTHTTI TR T,
E I ' i i ~:""§§.« Adjusted Means
2 ijl [ fipie i 1151 Leswp  Thon-cofp |, Pvalue
® ‘g’ l!’l ] a‘f,ig:' “J ‘ B 2.6 1.6 . ‘-.‘
+ *
Comments:
. “ -
See page A29.
L
™
[
L
o
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(C5) Mental Arithmetic, Site B

Multiplication
Test Items Percent 1= p.corial
Correct
- C N C N
7 x 30 = . 81‘/ 87 35 .40
a 57| .55
3 x 125 = 9/ |
- - Y .:7:)’
x3 = g0 *7 7 |59 |Co| 45
7 x = 280 3. 47 86| - 87
x 250 = 500 s |¥5 || 87
N ‘ .80 | L&
50.13 8
12 x 500 =. - '
0 x 2 x 5= ®3 30|63 %9
22 x 213 = 3/ |30 |- 49| &9
x 585 = 0 7% |73 |. 76 | .67
AL
(8x29) +(2x29) = /e | /1 | 3| .70 |
Number of Students . ' 3a | Y7
KR20 Reliability %0 .83
Mean Reading Score 13:5 e, o
Correlation: Scale and Reading '98

4 b A26
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(C5) Mental Arithmetic - Multiplication

(Student page is shown on the facing page.)

Frequency Distribution

- Graph of Class Means
TR
! i | i
7 T u! ‘ /E | 1 | |
B !( ] 'i .l ] ( Uy 1
TR i :
| “i | MA ::"‘ f :
b | : il il |
i —',_ | ln
! i 4* B } Hi ! : Iy
Hilil it i § I ] ] [!
| h | Mfﬁr it ] i i i “'
5 ) TR I i m
Tl g § HLH Adjusted Means
i/' 4 H H 11 S,ite CSW’ Nm-csm p-v.]ue
y Mf i ! '¥” o8 | 6. 4.9 -
* ¢ 4 -
Comments:

See page A29.

Score] % of students ‘
CSMP _ [Nn-CSMe
O] o3 | o%
{ 03 | o6
2-51 38 | sl
68| 38 | %6
9] 5 | |l
0f o3 | o2
@




(C6) Mental Arithmetic, Site B

Division
Test Items gg:f:'c‘{f Biserial
C. N C N
210 Divided by 3 = 3| 49| 93| 7%
500 Dfvided by 2 = ¥3 |33 | % 67
700 Dfvided by 10 = so |49 |- 79| .79
800 -Dfvided by = 200 Y7 | oo | 5|75
360 Divided by 90 = ‘53| 29|-79| -¢Y
1,200 Divided by \ = 4 So |94 | Lo|.BO
Divided by 3 = 30 37 | Q0| 36| 6O
. 3,600 Divided by 15 = 240
3,615 Divided by 15 = Q7 | 107 | b8 .08
1,200 Divided by 30 = 40
1,200 Divided by 15 = 13 | /0 .90 .%9
524 Divided by 524 = o3 oo | .7y | s
498 Divided b = 498 - _
gy - 70157 | Y7 | L5
}
Number of Students 30 ¢Y9
KR20 Reliability 88 |.8¢
Mean Reading Score /4.3 14.0

Correlation: Scale and Reading

ba
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(C6) Mental Arithmetic - Division

(Student page is shown on the facing page.f

Graph of Class Means
[ ]

® Frequency Distribution
JI|H Wl I u Wil P ! f Score] % of students
Tt i, e | CSMP_ [Non-C5MP
51 ﬁ! | [ et il | of o3| le
'hi.'l%- w" T’* N“ 1 ] % ‘ 06 l2
1 I ' ,—"/‘ ;l i | 2-5 17} i
%‘JU“”J q" it AT o 6] 38| 2t
'“{?1 I | L " i i o]l oo | ox
+ ! : i 1 1 ” |.5 02
Al i |
L I
3"9!5.», ! ittt Adjusted Means
R TR | 1% Lese Tnon-csvp | pvatue
N S | HEDIRIAAHG ] & | 5.4 3.7 .0)
to ¢ ?
Comments:

-On C5 and C6 combined, there were 1] items administered at Site B which were also

given at the other two sites. The mean scores for this common set of items were as
follows " o

l CSMP  Non-CSMP ’

Site A 7.4 6.8
Site B 5.3 3.8
Site C 3.7 3.8

These mean scores were consistent with the ability levels in the sites; the only
inconsistency in the data is the low score in Site C of students who had the very

superficial CSMP exposure (which exposure was evidently not sufficient to produce
improvement in mental arithmetic)

B




. , E: Estimation Category
o . : -
Two kinds of estimation scales were used. In Site C, there were four
scales, on each of which students were to indicate, by marking an ‘x', which
* of several intervals contained the answer to‘computation problems; short time
iimits were imposed. These scales were essentially revi.;,ions of items of pre- '
viously used scales. In Site B, there were four scales, on each of which students
d were to select the most reasonable of three wrong answers to give computation
problems. These scales were repetitions from ‘the fifth grade study in 1980
(where their use was not particu]aﬂy sn‘Jcces‘srfu] .)
¢ E1 - Estimating Intervals, Addition. . . . . . . . pége A3
E2 - Estimating Intervals, Subtraction . . .. ... .. A34
Site C
E3 - Estimating Intervals, Multiplication. . . . . . . . A36
’ E4 - Estimating Intervals, Division. .. ......... A38
E6 - Most Reasonable Answer, Addition. . . . . . .. . .A46
E7 - Most Reasonable Answer, Subtraction . . . . .. .. A42
® . Site B
E8 - Most Reasonable Answer, Multiplication. . . . . « .AR44
E9 - Most Reasonable Answer, Division. . . . . . ... A4
—
® .
o
o
-

A3]
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(E1) Estimating Intervals, Site C

Addition
Percent
Test Items Correct Biserial
c N c N
W2 0 0 % 0w 50 1000 Yo | ## |—o0s| 09
(Other items used this format) '
' .o/
287 + 204 78 | 82| .32 | -©
59 + 49 .
77 (o | /Y | - ¥F
o199
27_} 02,% ) 33 3@ o/“ 0077
0% + 203 + 9% 37 |38 |.0o7 |3/
$0.9 + 49,9 Ya |4/ |moes |, a2l
1S+ 185018018 07 (/0 | .oa|.3¢
Number of Students lo) | &7
KR20 Reliability Y |57
Mean Reading Score - /6.1 /507
Correlation: Scale and Reading * /8
A32
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(E1) Estimating Intervals - Addition

(Student page is shown on the facing page. )

Frequency Distribution

Score ] % of students |
CSMP  [Nea-CSMP
o| ol [}
[] o2 | o7
2-31 27 28
44| ¢8 | st
7] of | o7
' of ol

Means by Ability Level

1 2 3 4 A

Graph of Class Means | L3140 |45 | 4s | 2 ‘7

T J bon-CsW| 4.9 144738 | 3.0 |24

- ——

= =

RN | esut.) .3 |2/ |23 123]/3

1

iiifittithad

HH Hh |3
Adjusted Means

T 1
==

Site | cswp | Non-Cswp | Pvalue

——
-5

y 3

w

-—

| ' { c 4.2 4.0 -

t *

Comments:

~The Biseria]s and KR20 Reliability were low, especially for the "CSMP" group,

perhaps because of guessing (and it should be noted that rather brief time limits
were adhered to on all scales to prevent exact calculations).

-The fraction and decimal items were more difficult than the whole number <tems.

-Roughly the same percent of students chose the next best "good" answer as chose
the correct answer; and for the last three or four subtraction, multiplication
and division items an equal number of students did not answer.

\ A33
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(E2) Estimating Intervals, SiteC

Subtraction
Percent ..
Test Items Correct: Biserial
C N C N
s - 85 ¢ 1w 10 %o 1000 gy |46 |05 /3
i (Other items used this format)
71 - 209 42|93 |.06 |30
- . .16
o5 - 8 sy | 59 | .49
%0 - 401 42|35 | .30 -QO
. ~ . .4
oL - 504 0s™ | »3 /3 o
/:5‘3 -5y 57y /| ./ . b
. 100 - %0.5 /7 | 7Y |28 |.ag
20.009 - 10.1 4O {00 |.8¢Y | -¢/F
1 ]
0
Number of Students /&/ | 197
KR20 Reliability L WV
Mean Reading Score 6.t | 15y
Correlation:: Scale and Reading /3




o
(E2) Estimating Intervals - Subtraction B
o) (Student page is shown on the facing page.)
) Graph of Class Meang ] - Frequency Distribution
} H ‘Iu l it | | ' Score] % of students
° ; T‘I IJ;I 1* ] i 'I T : CsMP Nea-(SMe
3l s | L o] o7 19
e e e s A 1| o | 25
it ttAA S g [2-3] 3%, 39
aactd A 1 ¥ | 13 F133 § : r i :
. : ﬁ ﬂw-t-ﬂ--wrl idigl) ﬂ:"gn.,ﬁ NN.JML J fi ! il Ll,..‘ 5.8 . 'SZ
,‘ { ittt iftaaliilits +H m‘whm‘ ru 8 o0 o0
i l i il i AL
: i FHH il ] _ t_Adjusted Means .
T i | AT | STte | comp Non-CSHP p-value
® g i il ¢ | 27 2.2 .30
A : Means by Abil{ty Level
S ¢
T . t 1 2 BEE AN
3 csw O?vé 3’0 3'? .7'9 g.(ﬂ
o , ' Non-cs 3.0 | 2.9 |25 |22 |2y
; vstaa /.2 | 0| /¥ 0 |9
y .
@
Comments:
. -The percent correct was much lower for the fraction and decimal items, espec1a]1y
® those like 60 1/4 - 50 1/2 where the di fference was a little less than 10 (see '
also the last two items). , ‘
-The KR20 Reliability was again very ]ow.‘-‘
o
|
IS \‘,,-—-/‘

A35
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(E3) Estimating Intervals, Site C
Multiplication -
. Test It Percent
est Items Correct Biserial
c N C N
‘
2x 19 0 0 s 00 500 1000 991 67 | ¥¥| 77
(Other items used this format)
. , .53
*wx 4/7, sl | A
x50 3 <3 ‘/0 36’ .33
4x29 o | 32 ' 32| .08
. ’ -%3199 /3. /2 0‘/(' -/7
+ 50 30 |#9 | .82 |.30
- 9xsy 07 | 7@ |.23 |
125 x 0.5 07 |07 |-/ | /8
. \ 3
-
h ]
Number of Students 6/ | 17
KR20 Reliability ¥9 .57 . '
i . Mean Reading Score los | 15/
| Correfation: Scale and Reading /4

A36

@



(E3) Estimating Intervals - Multiplicatien

3

¢ *(Student page is shown on the facing page.)
Frequency Distribution
R - - }Store] % of students
® . ‘ , - ’ CSMP  [Ne-(SMe
/] * e o IOY ‘8
Y | % YA
23] W | W
S U I
T 00 00
8 00 0o
\ \
Means by Abtlity Level
1 2 3 4 A
' Graph of Class Means a csw | 2P 91 a2712] |20
e il “‘H i A 1’; Nn-csw| 2.8 | 3.5 | a4 a /| 15
S : i i it s
3 T i i S V) BN BY
it I | -
|l '; ! | | }
.q,‘i ﬁ : i '“'. |
o .} f% | Tf"'*%h h“ ! ' E.- A1 i
' i :i‘"w-..“_ H It 1
r ! A i
N sttt |
24 I bl
i i] It HEH I Adjusted Means
I i Site Losw | nan-cowe | Prveloe —
il Li,_h'u““.:' , de 2 Ja.2 . 2
t ¢t *
Comments: . ¢ ' K,
~This scale is also characterized by low biserjals and poorer responses to the fraction
and decimal items.
1 l ) -A37 (" .
| N ) . \)U




- (E4) Estimating Intervals, Site C

Division
Test Items 23552'3 Biserial
C N C N
1 3 10 0 1 10 5 100 32| 2| Y| &3
(Other items used this format) :
20 5 50 17 | /2| 45| &2
20+ 4 3 2 p:— o‘/O . 7?
01+ 9 347 fol=) .09 ' ?O
EX 27 | aY ."5’7 .87
- 9808 37192 |-v¥¢ |.7/
: 00 10.5 . 0L | 09 ,9“/ .70
. .
~Number of Students s | Y7
KR20 Reliability AR
Mean Reading Score /ol | /5.7
Co%e-lation: Scale and Reading -.03

A38

s
-




. .
’ (E4) Estimating Intervals - Division
e (Student page is shown on the facing page. )
Graph of Class Means ‘
A 1“ f i , l : | Frequency D1str1but10_n- /
l:i:“gif‘i‘;}iii; Al w i l IR Score] % of students
° I~ ' I i CSMP  INn-CSMP
2Pl LA it o[ 3% [53
S ' Chl L
; ~ ::E|;I|I"' l'" | i llll *‘lw-.. i "‘F‘TM § i i 14 ; ‘l 2~3 32 le
Hbnd . { ":""wn.‘.u__
B R 44] 19 | 1
bt i LS I 4 } s 20 $
IR it i Ui T
S sl T 2] o0 | &
T i 8] o0 | o
,),i]"fl‘lll |i ”!] Adjusted Means
~~‘:;“gxf’f’y;“}§;”fr“ i i STte | csw | non-cowp | Pvalue
) R R i fi'!! il c |18 | 1.4 .30
t ® | Means by AbiTity Level
1 2 3 4 AN
s A2 /7| 20| /L2 | Yo
[ . Va-CP | S Y L ) S LG 3.5
t-Stat. [_/6/ /.3 / G | O /6‘
Comments:
® .
-There was a generally lower performance on this scale, though the item biserials
were considerably higher than in the previous scales.
° ‘ ‘
-Across all four scales (E1-E4), the mean percents correct for whole numbers versus
fractions and decimals were as follows :
"CSMP"  Non-CSMP
'Y Whole Numbers (16 items) 51 45
Fractions and
Decimals (16 items) 21 17
These percents correct for fractions and decimals were even below the guessing
PS “level, ‘indicating a real lack of understanding of them.
-Ac?oss all four scales, there was very little relationship between reading ability
and scores on these estimation scales. Even at the classroom level the regression
lines are rather flat,

“A39 £
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(E6) Closest Wrong Answer, Site B
Additjon
|
|
. Percent . ?‘
Test Items Correct Biserial \ |
C N C N |
400 47,31 .;
26,896 + 31,45 « 81,377 7|82 ./7| g0
58,377
931 b
86 + 31 ¢+ 26 ¢+ 19 + 27« 1,13 9| 3] 20 | .5/
1,331 \
: 3,740 _ - _
1022 ¢+ L713 ¢ 1,991 = 47 3¢ 1649 A5/
11,740
) »
’ 10,604 -
) ’ N S/ | -9
7 ' 10,276 + 458 + 4 15,604 &7 °
19,604
: 310 '
105 ¢ 97 + 106 + 98 + 104 = 410 T2 l7a| .o/ i
510
A 15,030 .
5,079 + 5,006 + 5,075 = 15,230 75 | 70 Y |.So
e
®
Number of Students : 32 |v7 . : e
KR20 Reliability - 39 |48
Mean Reading Score | ' 13| 1o R
Correlation: Scale and Reading i /) ®

~ O _
Sd .




o
(E6) Closest Wrong Answer - Addition
ax
e (Student page is shown on the facing page.)
Sraph of Class Heans Frequency Distribution
5__‘ T ‘ “q{ it il r Score] % of students
L LR CGMP_ [Nt
® | i i|l| ittt ' o[ o0 [oo
i T Ml (] oo | oYy
T Mhili i L 2-4| 47 | 60
l ; I RN it | 5 22 2,
o [rEmII i AENEE
[Tt till (1 1 |
L‘i""j Tﬁl ! d | I il d:-,{ st i il .
‘ “ t | i et AL T AT I
L ki Adjusted Means
il AIHERIN L1t cswp | Non-cowp | P-valve
® i;,'” I It I 8 | 4.3 o | -
t ¢ *
. ¥
}
o .
. . ' *
[
®
®

A4l




(E7) Closest Wrong Answer, Site B
Subtraction ‘
Percent s
Test Items Correct Biserial
C N C N
4u {
7,907 - 2,249 = 5,644 70| 70 | . 37| /3
7,784 :
7,250 , :
“ 78,412 - 5,879 = 23,650 ,77 U/ :‘/7 LYS
72,550
%40
10,153 - N9 9,340 73 5/ .2¢Y .53
10,040
33
L2l - 888 = 62 63| 43| .55 50
1,322
|
101,787 - 1,989 = 19,7% 80 5/ 3(0 . 37
99,780
1,162 -
2105 - 1,98 s 2,16 S0 |37 |22 . 39
‘ 2,862
Number of Students 30 | ¥9
KR20 Reliability \ 53157,
’ /¢'a
Mean Reading Score /4.8
Correlation: Scale and Reading 5
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(E7) Closest Wrong Answer - Subtraction
o . . '
(Student page is shown on the facing page.)
o Frequency Distribution
Score | % of students
' CSMP  [Nea-CSM
. o] oo | 607
o ; { 03 16
24| 43 | 58
51 37| %
A 17T 10
L ) -

Graph of Class Means

M
S i il
ik i i
ity i |
I }
| ?L,—f‘: ! ‘!
® I i tafille | l
It e
I il
'L j Il ,1 ‘ |
3 ’,F' H ~-‘ il Li . i I-1+L-m
! H H I fl H ‘ T
. Jt ”"l ! I
] § | it NS HHHTTHIT 1l
o I 1 Adjusted Means
l ! 1 Site Tcsmp [ non-cswp | P-Yalue
2 L P | B | 4.0 3.1 .05
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e
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(EB) Closest Wrong Answer, Site B

Multiplication .
Test Items Eg:g:gt Biserial
c N c N
- .
? x 1,120 + 1,99 g3 7| .| O}
10,020
2’7 | @
A x 123 . 2,58 3163 - |52 |
25,557 ~ |
|
. |
1,000,100 - ®
8 x 123,45 s 10,000,100 Yo | 33| .39 ¢/
100.70,100
’ 3173 ®
) . . X &
15 x 211 = 20,173 ST\ 97| 7 g
31,173
1,483 5 ¥3 | - 70| .53 o
2 x 9+ 518
9,883
o
1,900 -
11 x 98 s 10,90 57|38 |- 57387
19,500
]
N [
Number of Students | 3 {9
KR20 Reliability 78 ey ’ ®
|
Mean Reading Score /4.8 14,0 - |
Correlation: Scale and Reading - ' AP
‘ A44 ' ' ®

6o




(EB) Closest Wrong Answer - Multiplication

(Student page is shown on the facing page.) N

Graph of Class Means

L :Il II i I t e
i Hlie |
iy |
il | i
IR 108
l} i '! U‘ | i
' il | . I 4‘
’ !
1! L ! | I
o2 S VAL L .<:" Hi 4 || I !
”' 1 1L.-ui+“ BN i 24 H 1 . “
ittt ittt
{l ' 1 T R TR
‘: ' ! H i Adjusted Means
i ’ ‘ oI j S1teTeop [ Non-cowp | P-velve
U HiAAk | dHll 8 |38 [ 2.8 .25

A45

Frequency Distribution

Score] % of students
CSMP  [Nu-CSMe
o] 10 it -

{ o7 10
-4l 43 | 6o
5 \7 {o]

61 23 | 06




(E9) Closest Wrong Answer, Site B

Division
: @
Test Items ' Eg;ﬁ:gt Biserial
. / C Nl ¢ N
, e
1,513 + 4!?/' X 5.é 3@ (t’o '/é
200 ,
@
2,000
181,82 + 9 « 20,000 S3|s3| 80 |.5/
200,000
) °
15
980 & 311 «© 28 ('/3 14 . 3o
100
5 . ®
LML = e S0|¥3 | /3] -2a
500
10
13,50 2 1,402 ¢ %0 S Yp | L | 38 |@
100
10 .
0 Y45 7 | .3 |o
100
®
i N
Number of Students 32 | ¢7
KR20 Reliability 3|99 o
Medn Reading Score 13:5) o
) t
Correlation: Scale and Reading ~.04 -
A46 ®
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) (E9) Closest, Wrong Answer - Division

e (Student page is shown on the facing page.)

Frequency Distributiom

Score | % of students |,

'Y * CSF\? Nea-(SM¢
, o] 06 1)

1’1 25 | 09

IR
) 51 22 12
® | o3 | o1

“
I3
A hY
) 7 ;
&
. Graph of Class Me)ans
n.ng[“i ARBHI HARIG ; 7 i T TR ~_
® it Io ol i | l i I'“ il
Tl i L
INREI o LT : jiise T ! r ."IL:
e IR
3~ ;.' RSN A U L ; i.l'i P il
L ;-| I;vll :! . t 1y 3 4 g 1 1 :‘ N
il pi e L B
R B Haliil B
@1 il | |t IR Ll
T y.«r"“ [ alliltiti:lt f 'I ! '!;‘
e Sl
A
z-wﬂ i . L I
o i 1 H Hisiadty Adjusted Means ,
el i Site | cswp | non-Csmp | P-value
y BRI L | i i uitl] 8 | 2.7 2.5 -
T 4t +
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o .
- A L: Logic gi?egbry

e “ud

This is a new category, intended generally to assess students® ability

8
to do logical thinking. L3, L6 and L8 are rather classic types of scales.
® .
. L2 and L4 were thought to be similar to, though in a different context from,
' some of the string picture’ games. \

° L2 - Candy Boxes. . . . . B page ASO

L3 - Order Relations. . . . . . . . . . . .. .... . A52 A1l Sites

L4 - Identification . . . . . . . ..., . ... .... A54
o L6 - Implications . . . .. .. .. e e e A56 - Sites B and C
= L8 - Some/None/AY1. . . . . . . . . . .. ... .. .. A58 .

L9 - Venn Diagram, 2-String . . . . . . . .. ... .. ‘A60 Site A
® L10 - Venn Diagram, 3-String. e e e e e e e+ . AB2

The version of L4 administered at Site A had an additfonal 4-item probiem

so that scale scores from that site are not compatible with scores from the
¢ other site.
™
® |
® .
- { )
{
i
. X
A49 b




(L2) Candy Boxes, Sites A, B and C

w
5

- Test Items gg;ﬁggﬁ Biserial I.
C N C N
: g3 |74 |5 |76
1. Then Jane spends exactly 9¢. Which box did Jane buy? s 59 q/ R.{0}) ,47
71 N d
' : ¥ “leo
Then Carol spends exactly 15¢. Which box di< Carel buy? o 17 - 8%
'8;7 8/' '75 .M' ,
89| %6 .| @3
Which box did Helen buy? 0 s o
V! Blo 7
79 | 85| .59 | -90
81| 80| 59 ‘72
I, C e Which box did Andy choose? _ * - 3y |/9 .50 |29 ®
al | 47 | 37| s
‘ "N oI | |y
’ Which box did Bi11 choose? 3. 36 o sa |
| 20| 93] ag
I11. . Which boxes could he have chosan? ‘
(??t;‘fgr zfu%nts who answered only ail 3{}0 ®
. g *~0
(2_3_]3. fc:r3;:egfe3§ students who answered l‘f} 0;‘0 o
11 20
@
CSMP (
Non-CSMP  Site A Site B Site C ;
1 24 X 167
Number of Students 132 g6 157 °
KR20 Reliability .05 - .58 NN7-16}
' 4 bi B qu .bo v
Mean Reading Score 20.0 13.9 15°Y
— 20-0 133 /5.1
Correlation: Scale and Reading 35 LA A3 ®
o :

A50
S ~




(L2) Candy Boxes

™ ) e’
e () S0 =T ) , - .
: . . Frequency Distribution
) :n are the tirls: Mmris, Grol, Helen, Jane X Score |4 Of students . B T
3¢ are the facts: . i
fach g1r] chooses a bax and buys every candy in the box. RS . CSMP N"‘.CSHP Ty
Lach girl)choous 4 ¢ifferant box than the other girls. ‘Sﬂo— A 6 C ,H )eL gl_._ -
Mria chooses the “‘box_‘ She could spend 4¢ or 8¢ or 13¢)or 16¢, and 10 on. { o4 42 65 o% 41 of
2. These are the boxes: @ @ @ @ , - 2 1o% 18 12 o6 2t 12
Nidy choases a ditfersnt box then s, @ @ ‘ . 3 43 o3 T 43 OS S‘f
" o, metar hotmany candt - ‘ + A 118 00 {19 00 1
. y & are in thefr boxes:
. Then Jene spends exicily %¢. g,:‘; box.:id Jine buy? 5 9 ‘O-‘ 0? i ob o
T Grol spends euctly I8¢, WMch box ¢fd Carol buy? . b oo 0. o1, | 02 66 of
Which bax dfd Helen buy? ) - : < i
3. This time thers are -ny,’ many mm‘k ' . | i . \
B 13 choosing a box. ' , 4\‘ ' o . Means by Abflity gavel ) ~
Mo chocses & box and looks 1m1.dc.' _ * S"it,el. B 17 ; 7T : . e
It Mg mre than | candy and he as to spatd euctly 18, - N - ' i : !
— — e <921 23| 29
| ll : - Graph ofpus )hmf S e N Non-CSMP i 076’ J.? 2. f
T e T T
e e = s w3 77
I gitiiisin s . ' 1 '
; } 3 ; : . Means by AbITity Lavel
j H a1 ] i ﬂ” iu li hi Site C —— et ek .
il ; ﬂ T ' Tl j ~ 1 w2 3 4 AN
k H £ | B
3l 5 Seyilitfdhit :1ﬁfw SUUEHI L esw| Sy |3 |37 |27 |29
At il ! Hil . - -
4 1 it i“l H l I J Bn-C 130 | 3.9 |93 | 25 | 2.&
i i I 1k ',1 E: Jiget Adjusted Means -| t‘St‘t’L; -/ /7 +3 | 5 Ly
il ;'::Nf‘ STte | csup | won-comp | -Povale, . A
| il s 1 aa | a0 | = |- A
it %8 | 2.0 | 2.9 - N
i il %c |29 | 2.7 | -
T . . ) % s ? - ' '. s , '. . s
Comments: ' ’ o F S ’ .
.. L 3 ’ ce . . - .
-The three problems were intended to be of gradually increasing difficudty. -The -
high percents correct for the three items of the first problem indicate that the . ,
students understood the directions and were able to do a fairly easy problem. . .

.I-fdwever, on the second problemte % of the students combined more than one box,
indicating g misunderstanding of the task. -

S . .
-few. students gowf the Jast item "correct", i.e., gave all the possible an'swers,
instead students gave 1, 2, 3, or more answérs. o '

~

L4




(L3) Order Relations, Sites A,

3

=4 Percent »
Test Items Correct Biserial
- C N C N
T —
" _ s
John 1s taller than Bi11. 8411 {s taller than Todf. 25 /4 37 ” al
' Who {s tallest? John  Bi11  Tom  Can’t Tell ©7 o @ .a/
- . ; . 1] sa| s3] -283 .22
Dave is shorter than Jim. Jim {s shorter than Andy. s R 7] g
o Who is taTTestT Jim Andy Can't tgll 835 70 va A
. . Paul 1s taller ‘than John. John {s shorter than Bob. LY | so .oy VZ
‘ Mo s tallest?  payl  Jomn G Can't tell o7 |5 49 Yo
- = ¥9 a7 59 .13‘
A Ann 13 taller than Barb and Carol. a2 ‘9 +33 | .ip
. Carol 13 shorter than Barb and Ofane. - . ¥ 3/ ofr w3
20 .
Who, 13 tallest? Aan . Bare Caro!l 0iane Can't tell :5,.5 09 25 .63
N - )
Who {s shortest? Ann Barb Carol Oiane Can't tell 8'07 W,, S0 } 53 37
, e -6
i . The banker 1s one of these wen: Smith, Jones, Srow, Willisms, Gates 12 " - 07 -.Io’
.0
s . The danker is the tallest and fattest man.
’ ‘ Smith 1s taller than Jones, but shortar than Srown,
' . Srown 1 fatter than ¥ill{iams, but thinner than Smith, / . -
. Wo i3 the banker?  saitn  Jnes  Srown "willams  Gates  Cantiel er’q 41? ol Yy
- - ' 0|
Thers are § children: 3111, Marfa, Tony, Helen and Abby. { q : 03 | .37
- B111 13 taller un.n Maria but mot as un as Tony. . . -
Hekn and Maria are taller than Abby.
Helen {5 taller than Marta but not as tall as 8111, ) e . |48 53
] , i <= 7338 P .28 «Qgs-
¥ho 13 tallest? N Maria ylm Abby Tony Can't tell d2 32 .89 :
. Who {3 shorfest?  CMI11° Merta  Welen | ‘Mbby  fTony  Can't tell @ e |y w2 o
' » , ‘I‘ 36__-. . j > « /O
Slt?S B < Elen 13 'f“ taller than Linda. ; . l 9 27 o8 ¢
and C ' Linda {s shorter then Karea. )
——1 .
. W:!O s shortest? Linda . Ellen Karen Can't teIL 25| 201 . 23 ./g
) 512 .al|.11°
- o > ‘
N
CSMp - .
Non-CSMp  Site A Site B Site C
- > ez Lol
- Number of Students ¢ ,';;{ 89 ° ,-57 P
. o .57 .29 .33 . .
) KR20 Relgabﬂ@y o3 .19 35 . - ..
. ' 0.0 13.9 16. 1
~ Mean R@din%Scom 200 153 15 1 |
. . .
Corre]atmn' Scale and Rea\E'i{19¢ H -t S () . @ J
x y - ' -
Q * “ L N . AS2
EMC . . { U - % .
.
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" - "f”; o A P T e e
(L3) Order Relations
® (Student page is shown on the facing page.)
Y
Graph of Class Means . . FrequencyDistribution
Adjusted Me q .
csmumm-;:; p-valve I_F‘ Jru Score % of students
5.6 | 5.5 —~ O " . LCSMP | Non-cSMP
27 | se _ i A St A B C T A ®
fiftdils | Rl 0]0% ol 64| o4 ol 0%
3.3 3 - ] ¢ \| 00 03 22} 02 o1 14
TP et s eI 230 % W 718 35 34y
'.l’| !*% M ! F illt N | 4.8 36 31 45) 42 yq 3
IFJ' “ e €129 13 o4 21 o4 o3-
L I.N ﬁ‘ Lt il ! 71 8 413 o3 o3}
‘J H ;Fu H IR ] H | , | %]00 oo 0%}l 00 o0 00
] | UX 0 XIX o0 X
b sttt (il . I ‘
;,!,t‘r;‘if i i ‘ ! ju A
-4 : t lhu;\ws. by Ability Level
- . 1 2 3 4 | an
# . Site B (gp|- v2 3.8 |. 3.8
. NN ~ Non-CSMP ‘1 3.9 |3.¢ 3.6
teStat. | 0.6 |00 | 0.9
' Means by Ability Level ’
1 2 3, 4 AN
' R . Site - —
’ ~ csw| 40 (36 |33 |49 |35
- Al Non-CS¥ | 78 |.3.3 |29 [ 47 |3/
< tsae. 10.9 | /.2 | /a 0.4 |17
o —
v\ t
L 4 . ,
\ Comments: . . '
° ' )
, ~-Items like the ones in L3 are commonly used as a measure of verbal _reasom'ng. .
The first item is as straight foyward as can be imagined; yet a third of the students
. at Site B, and half at Site C missed the item,
o
R ' ' | 7y - 6
. : - AS3 6 N
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(L4) Identification Sites A, Band C .
R it ettt ol e . “ - T e der o A Py ‘
it |
|
|
Sits A Site 8 pe—site G |
Pe T ercen |
Test Items ?:“m"‘c‘i Biserial | clrece | Biseral| 2T | Bisertal |
c NjC N|C HNi{C N c NjJC « N |
|
) ¢ s bb Y9l'wa 3|03 (a|us 3L ‘
What league does each boy play in? Bill 8 63 44 go 57 4 b:
Tom a @4 sCly7 sLlR g (%9 M1 [
‘ %% o |Lo b1 49
Ed 73 68 |49 ,do|l7y s |44,
I.. . Pete a2 %o |y s 56 3@lys 4o |s9 S3
. - .1
3| e8¢ £3 ) . |
. How many leagues ¢ 7 38 33 1|.Lb 70|57 &7/~ /7 99 i
which league does each boy play in? A b4 Ss5 | 8% Sf_ e 62177 72|89 551 7a 70
. B . $1 ds | 9 48 49|08 8|43 6 |73 77|
_ ] I Kol B IR |
11 ¢ -3 [au ag S 6% HjasT o fdg 20g
: 0 o o 317 3/|.85 %130 a9 |¥3 -.B
. ; ‘ 49 48 193 44 47 32 ).b7 83|35 3, |.8¢ .3
¢ f 47 4118 a3 gy les L |29 o 77, &
There are 4 girls: Ann Bonny Carla Dorts .
There are 4 days: Monday Tuesday Wednesday Thursday o
There are 4 sports: ucyclin'gV Swimming Yolleyball Harseback Riding
c‘l’hnu ire the ficts: Each gir] takes cne lesson a week in her sport, Data Not Avai 1 ab]e 4 .
Each girl plays a different sport., L
I11. Bonny takes lessons on¥Tuesday and doesn’t take swimaing, b
Ann “takes valleyball and doesn't take lessans on Monday,
Doris takes lessons on Wednesday and doesn’t tako‘ bicycitng or swimming,
| i
Form B, page 2, Site A oé*!y T . X
Whete does each traveler.go? A 2¢ 29[Sy 46
’ 8 3% 33|46 61+ -
v ¢ 17 2931 e ' ' .
. 0 13 S|4y 65 % ®
/
’ ) ‘ ~
, ' /5™
Number of Students N A4 "3 | 0¥ 87 ”:,7 7
e " N e | g3 gy 8 .80
‘KR20 Reliability 87 .99
, o . 87 £
' ) . .
. Mean Reading Score ) v Jo.o .6 |14.¢ i | 10,1 /5
Correlation: Scale and Reading 50 TP .39 -
poa \‘L ‘ v ; L
ERIC EAro® :
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3
(L4) Identification
e These are the 4 boys: H"n Tom & Pete
These are the 4 leagues:  indoor soccer outdoar soce { {
. pecer  indoor hockey  outdoor "<¥Y  Frequency Distribution
These are the facts: Each boy plays in a different leagua.
I :m dlays indoors, Score % of students
. om doesn't play hockey,
° , £ doesn't play outdoors ind he doesn't play soccer. S CSnP N.“'CSH?
A
What league does each boy play-in? (Circle ‘your tnwers) fte 6 c A a <
: . , © 10303 [9[6( 03 65
There are 3 sports: soccer, Mockey and baskatball. | |05 0§ 03l 09 67
*Far each sport thers are 2 leagues: an indoar league and. an outdoor league. ) 2 ,7 27 51 52 35 5
° 1 " How many leagues are there? - 2 CQ‘
[ "7 " These arw the facts: The boys are called A, 8, €, and 50 on. 8 -lz 47 27 27 37 30 zs-
‘ Each boy plays on 2 ¢ifferent league. l} -5 'q 0 o5 '.' 0% o}
‘. A and C play basketdall, L
8 and 0 don’t play soccer. *
. A, 8, and Z play ineoors. '
[ ) Which league does each doy play in?
. \lhms by Ability Lavel
There are 4 travelers: A, 8, C and D S'itng 1 2 3 4 AN
Each traveler goes to a different city. ~| 3.9
Bach traveler uses a different kind of transportation: car, bus, train and plane. /e’ . &/
¢ These are the facts: Fn~CSHe 72| 5y y,0 &7
., There are no tratns through Southtown. t-Stat, L ~43-1 /2 L -0 [ 0.6
Iv. § always fltes, . Means by A!?ﬂity Level
The only way to get tp Eastburg 1s by car.
reoetd ' Sitec |1 1 % 13 | ¢ ]mm
° C travels by bus und doesn't 90 to Nesthill, :
A doesn't travel to Eastbyrg. . - G| 72 5" | b0 Y6 |¢. /
Only trains go to Northville, ° Non-CSHP | 7. | 4 2 ol 36 56
Planes don't 1 htown. . -Stad '
anes don't .andat Southtown . tStlt-LD_,;z o0 8 [ 30 0.7 10
Where does aach travglc.r go? ‘
o . -
" | Adjusted Means
. , Stte CSH | Non-Cmp | P-value .
Ba | g3 8.3 i ‘
s ) 98 | 6.1 | -s.6 - : A .
PY : ac {57 | s ~ . ) '
. L
Comments: -For the items {n section IV students were performing at the guessing level, even .
though they were thh’ability Students. » .
-Thé students' test booklets “showed the informatfon about each*player in such a way ) ,
that students could have used the booklet for keeping track of assignments to :
® teams and indoor/outdoor. .

v
- , » -

L)
~Typical errors were the violation of one or more rules, -

-The scale, although similar to the String Game, elicited no transfer.

-The performance at all three sites {s comparable in spite of ability dffferences. ‘ !
AS5 VI . .

@ ‘
. :
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(L6) Impiication, Sites B and C

Wl et

Percent ®
Test Items Correct Biserial
c N C N
Three friends go shopping: 8111, Len and Alice P
There are two boxes: Blue and Green -
If 3111 buys a blue box, he also buys a gresn box.
He does not buy & green box. . /5 o7 .03 o
Does he buy a blue box? Yes o Can't tell ’ ®
(Circle your answer) . 5 221 05 .07
. ~
. T, \ i )
. Len duys a blue box or a green box. ’,
Ha does not buy a blue box. . : . o
Oces he buy a green box? Yes %o Cin't tell /1 la < e 35 o
{Circle your answer) (0 e3 9 .33
i
Alfce doesn't buy both a blue box ind a green box. /0 o7 ~.10 -09 ®
She buys a blue box. . - _ g 36
Does she buy & gresn box? Yes Mo Can’t tel 27 4 : .22
{Circle your answer) "
) ()
-
A
¥ ”
# .
s ! L
]
1
’ ®
Number of nts b2 1. ‘
umber of Student w7 | o5y
. . . 4
KR20 Reliability 0 53 123 "9 e
¥
Mean Reading Score , 3.9 |50
' ) . 5.2 50
Correlation: Scale and Reading~: ( .39 ;
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(Lﬁ) Implication

(Student page is shown on the facing page.)

Frequency Distribution

Score

% of students

Site:

CSMP

Nen-CSMAP

B C

B C

08 19

YA

14 28 |16 R4

FY 45|58 B
0o o |16 12

ot

Graph of Class, Heans Site B Maans by Ability Lave!

Dttt ”WL T T ‘ ! 2 3 ‘ Al

i i 0“.1 i _11: il H ~::.1 csw /- 5- /‘ 2 / 7

Ht rEIH HHEHHITREHI -
AT Jj fuich Bl on-coe EAVERLE
t-Stat. -7 1=a (=5

 oeduate
T

T—F
T

.
—e s
T
T
T
Co e cadil oy
>4 T
o tr

|

Sjte C

Means by Ability Level

1 2 3 4 ANl
L7 /S |15 |43 | /5

CSHP__ | Non-CSHP RV RVERY

i ; I EHHHHIRERET
PS Al il RSB | 1.7 | 1B -~ . »
i i P — vt 0.0 0.9 |p.8 0./ |ro

EEHD | [THE L i it HH | I i
:: { M ~L E | NEN: s ::»:.."" L HH —a SR R ] :“ H P‘] adl, A !
: 1353 313 Adjusted Means

csw
Non-CSMP

e . ¢ *
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(L8) Some/A11/None 3
~ .
Percent . .
Test Items ‘ Correct Biserial d
C N C N
1. If Matt lives in Texas, t'ien Mat: travels by horse. _ -
Matt travels by horse. Does Matt live in Texas? 22 %4 OF . /0
Form A ) .
2. If Ellen wer* shopping-here, then Ellen bought shoes. T 7 s/ , 83 YA
Ellen went shopping here. Did Ellen buy shoes?
- ‘ dlf fish are pink, then turtles are yellow. 03 e R4 ,;/5"?
Fish are not pink. Are turtles yellow? . .
P Zd¥-1 L HO
4. If it is raining, then the field is purple. 75 g0
The field 1s not purpte. s it raining?
S. If the sun 1s shining and 1t 1s Sundav. then we will go'on a picnic. /7 20 09| Ty
It is not Sunday. Wil we go on a pienic? @
§. All mallards are ducks -
' Some ducks are opera singers. [s there a mallard that is an opera singer? J¥| 7 33 -
7. If the spider is crawling or {f the snake {s moving, then I will scream. . , .2
! will not scream. [s the spider crawl ing? 7% |7 96 2
8. If all the houses are green, then we are on Main Street
This house is not green. Ars we on Main Street? 2/ 6 . 7 . ‘/E“
9. Snakes don't ambulate. oy —
s Some of my pets are snakes. Do any of @y pets amoulate® 6’0., ‘{3 3 ‘/ + 33
b
¥ - |
Formg =~ ' - ) 4
oo - e Texas. then® 1s by horse. ~ -
1. If Matt lives in Texas, then"Matt trave y 2 o L/
Matt doesn’t live in Texas. Ooes Matt travel by horse? <23 ? 3 o
2. f EH;' went shogping here, then Ellen bought shoes. — "
! Ellen didn't duy shoes. [Did Ellen go shopping here? 37, §F & 2 -V
3. If fish are pink, then turtles are yellow. - o3 1—ls
Turtles are yellow. .. fish pink? /3 =0 7 ‘
4. 1If 1t is raining, then the fieid is purple, Ve P
It is raining. 1s the fieldq purple? ‘7? ¥ 75 ull - 1.9
§. [f it is Sunday and the sun shines, then we w*l.l! go~on a ptfenic. - ¥
<, 1t 13 Sunday. g1 we go on a pienic? . Gl | x| &8 -7/
N '.f. 4 .
§. If the spide: s crawling or 1f the snake is moving, then [ will scream. Y/
The snake maves. y{1] | scream? .30 7Y 1t G ®
7. 1f all the houses are gresn, then we are on Main Strest. J& Y | O3 |53
' This house is green. Are we an Main Strest? l
AN"Z ‘
N
. 8. All ducks are opera singers. r¥Y |52
A1l sallards are ducks. [s there a mallard that {s fot an opera sidger? ‘72“ 7o \ a
9. Snakes don't amulat ’ — y
. on ulate, ‘ ", .
. ATl of zy pets are snakes. pc iy of my pess,ambulate? 7| 77 2/ 72
Number of Students ‘ " . Fort A j4z [«
‘ Form B8 br| GG ®
KR20 Rzliability ~ G Nt
'. . » 179 '07
. Mean Reading Score
. AO'O‘ 10'0
; Correlation: Scale and. Reading . 37

.

-
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. A ) ¢
(L8) Some/All/Nene
e , , .
If Matt lives in Texas, then Matt travels by horse. \ )
Matt travels by horse. , ) )
‘ Frequency Distribution
Does Matt live in Texas? . Yes o Can't tell :
® : Score % of students
Graph of Class Means . CSMP Nd“.csﬂ?
B , T FoRMA B as B
il f LT R I il o ol o 03 o
= | [‘, it , it ::::»:r*t it iuf!,ﬂ 1 ofo% 03 oS
IR AT T T FRE e I e oL 2- 2% 231 44 20
o/ LI s | B A W B
I . A Tt T 1 °0 2[] 03 20
I ozt il A eIVl
Lkl | Iiliffiis zijl Lt 8] oo B o0 o5
TRiH i 7 (il o 1M
i Ml ! T 13k e [ Ll 00 00 o0 02
I e e : i
° ! e T B
I ‘ A e ’r
I | | il ] dl i
|t M s 3. el | 1
Hh iRl H
us‘ I 1 H ,n"' th }
“ ' | ilsatinimeatitie | i Adjusted Means -
I i I TR T L i} | Site csHp Non-CSMP p-value
¢ 2 ¢ ' 4 A | s 4.8 -
Comments: .
L
-Items of the type "If A, then B...", when A is not known, are not "natural"
exampies of reasoning, and both CSMP and Non-CSMP students' scores on these -
items reflect that. - " .
®
‘ r
- \
@
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(L9) Venn Diagrams - 2 String, Site A

Percent

Test Items Correct Biserial
N C N C N
In Mrs. Jones' class:
11 students’ ;e‘lr timis shoes. “
17 students wesr glasses. )
8 studerits wear tennis shoes and glasses.
2 students don't wear tennis shoes or glasses.
Write your answers, in the blanks.
How many students are there in Mrs. Jones’ class? 05- 06 ol /./3
How many students wear efther tnnnihs shoes or glasses byt not both? R o
How many students wear glasses but not tennis shoes? Ol /O ol : 60
/3 | 7© |, 97| (.00
e
Number of Students ' ' e |3
KR20 Reliability f 7 | /¢
- Mean’ Reading Score 2.0|/7.8
Correlation: Scale and Reading
) /8

A60

d




(L9) Venn Diagrams

(Student page 1s shown on-the facing page.) o
Graph of plux Heans
I!IV[U;g il F ] FIHA Frequency Distribution
Tt i " il e
!LJ}E¢' fitkich H Al Score] % of students
i L | CSMP_ TNon-CMP
T R i i o 8 | @
L A o i l AHIAE [] ©8 | %%
e e
Sl ! iH 4 (o) 0
Rl TN | Bl T 33 >
gl i ML
I i TR T I L
s it
;Iu i ’;: ; | i i .:N 4 T | Adjyusted Means .
I ERHEH R Tl STte| comp  [non-comwp | P-Value
U R l il i }l HIHH i I
+ ¢ + A | 0.2 0.2 —
Comments:
-Not enough time available to complete the scale may have been a factor in the
low rate of success with this scale. Nevertheless, it is 'suprising that practice
with the String Game did not translate into higher scores for CSMP students.
B
R 5
v !
1
£
- ‘ﬁ\.
7y
Q A61




(L10) Venn Diagrams - 3 Strig, Site A | ‘<

- Percent i
Test Items Correct Biserial
C N C ‘N
In Mr Smith's class:
k3
18 students play baseball.
13 students play basketball.
21 students play football.
No students play all three sports. ¢
No students play both baseball and basketball. ‘
7 students play both football and baseball.
17 students r;;Iay football But not basketball.
) ' ' Y Y
How many students play baseball only? - /9 /5|07 'é/
How many students play football only? o2 02 |—.19 cfy
How many students play basketball only? oo 03 .00 /,‘(5
3
A S
4 ¢ ¢ v
/a P
(
Number of Students R Ce b
KR20 Reliability -
Mean Reading Score Jo./ | do,&
Correlation: Scale and Reading /8
L]
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-~ (L10) Venn Diagrams
Y (Student page is shown on the facing page.) )
Graph of Class Maans )
! ![:H m’i m ‘ ” Frequency Distribution.
05..1‘.11“ : #z'l Ay il Score | % of students
° SUTE iR — ke S T (TS
‘\:M ] Hl |J | ! | i‘; o 8' %q‘
T ~ i
i il i 1IRER
il | ! Hn
Lt giilhin l“}" : 2] @ 0:22.'
|'1":f ! Hi ' ‘h i | o}
® 0% Llé'::;l ; % ‘ . ‘i"ﬂ*ﬁllr e lf| 3' oo
il I I
4 T I,;, ';5 : i 3 il 1 .M, _},‘
N : i i rr; T.u...-h‘—.--ﬁ‘ﬁ*rﬁ ]Tm
, X Adjusted Means
¢ “ 1 ! '“:e an; Nog-acsw p-value
f ? . , Y. -—
Comments:
® \ :
‘See page 61.
. -
-~
. - Y
o ‘ .
o
,,/\ \
- i
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N: Other Number Systems Category A |

. 3 il - -l o v » . - }
(Fractions and Decimals) J”
° This is the most complicated category to report. The scales will be ordered
So that similar kinds of scales are together, rather than by the numerical
designation.
® Representations
N3 - Measuring fractional Inches. . . . . . . . . page Ab6 Site B-Repetition from
5th grade.
NI5 - Fractions and Decimals on the Number Line . - . A68 Site C-Extension of N3.
‘ .
N5 - Fractional Areas . . . . . . . .. . . . AI0 Site B-Repetition from
! 5th g:ﬂae.
N10 - Other Representations of Fractions. . . . . . . A72
L Computing Exact or Approximate Answers
N6 - Equivalent Fractions . . . . . . . . . . . o A74 Site B-Repetition
N6]- Equivalent Fractions and Decimals. . . . . . . . A76 Site A-EXtension N6
® N7. -~ Fractional Open Sentences. . . . . I . A78 Site B-Repetitior .
: Site A‘Extension of Site B.
N16 - Fractional Open Sentences . . . . . . . . . .. AB0 Site L-Similar to N7
/
" N12 - Decimal Open Sentences. . . . . . . . . . . . . A82 sSite A-New.
| J o
N14 - Fraction and Decimal Computation. . . . . . . . A84 Site A-New.
N13 - Apbrdximations with Fractioﬁ. e e e e e e A86 Sites A, C-New.
, Relative Size . ’/ ‘
® e o
N4 - Decimal Magnitudes . . . Tyt e A8§ Site B-Repetition
) ~. ~ Site A-Extension of Site B.
N8 - Which Fraction is Larger . . . . . . . . . . . . A90 " Site B-Repetition
] . ' Site A-Extension of Site B.
® - N1 - Ordering Fractions and Decimals. . . . . . . . . .R92 Site A-New.
N17 - Fractional and Decimal Order e e e e e .A94 Site C-Revisibn of
. ! - above scales. .
Word Problems
¢ N1 - Decimal Gas . . . . . . . e e A% site B-Repetition
N3 - Fractional Word Problems. . .~ . . . . .. . .. A98 Site B-Repetition

[y

° \ : AG5

&
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" (N3] - Measuring Fggctional Inches, Site 8 -

o - Percent
Test Items ) ‘Correct «| ABiserial
@2@ ' C . N C. N
& mlmiswiwntinolt in. 'l"'l{"'l"-‘.l'l'l'l'l" ‘
'!. ; ‘ N »
5 {[ '3 tn. 4 tn. $ fn. ; 07 |42 |.s=s 7
) . . . ’4 . - TI $ 1 ] ' [] l 0 ' 0" l ‘ °
° . . =, Pt an arrow at in. N ’ } L :; - ¢
. : {I 3' u.‘ ’ l’ in. $ In. S$3| 85 ',5‘5 23
J " _ |
N - . 3 ' N v
Pt an arrow at L s NIRRT ‘
° § e N BNENENEN s2lsv |-58]. 38
> 3 4n. 440, B in. .
) -
+ , ’ v
- O ' ) A .
v - ,,
- r (\ .
s ' 4 ['4 4
. ) \
~ ' b N 3 +
Number of Students ' S .. 32 |y '
KR20 Re'liabﬂ1ty 61595‘ REy
Mean Reading Score- 1\ 1381 /6-2,
2 , .
Torrelation: Scale and Reading 3 -3 8, .
' B " ne6
. . ‘, \ _ N o ; Cde . ""'\:
Jume otime= ey ’ S h . ).6.-!:}‘ - i *
. ‘s

@
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e | (N3) Measurigs Fractiona] Inches®

(Student Page is shown on’the facing page.)

Graph of Class Meens

A67 &g

I R TRTRHI it T ! X
”] | I il | Wi ' Frequency Distribution
1 i : i
I il 1Lt Score| % of students
PY il b e CSMP  [Nen-CSHP
lI iy sl lsifitg] J_jlﬂ‘:/” i Ll (o] Y| 3?
T e L] 34 4o
it il \_'\u " 2 74 061 ]
. e i 3] 63| o6
ik H R i
L) o d: ! Adjusted Means
:rr i il Site CSMP Non-CSMP p-value
Al HHHETHEL 8 o5 } 1.0 .20
° . . * -
. »
. -~ v
-This-ecale was repeated from fifth grade, with virtually no improvement from one
year 'to the next, except for one high scoring class. * Students especially had
trouble with quarters of af inch on a ruleg marked with eighths of an inch.
L 4 \(
°.) ’
’ : r - )
e T o . ) —

-
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- e Ve
8
T Percent .
Test Items . . Correct Biserial
. - 3 C N | ¢ N
() f s s
Circle the arrow that poines to 1} on the number |1ngbeiow. . - -
' — & 'lv‘ i 4‘L v L‘L o 06/ l/?, .38 "/3‘
3 ;
0 2 3 ‘ *
P . . -
Circle the drrow that points to %- on the nusber line 7{«..
. ’ : ' ’
- l ~ l l l * ¢ /a 2 "{ ’ 9 ? . 9 ?
Y . ! 2 :
\r . ¥ ] . ‘
) . cifne arrow that\ potnts to 'hly on the numver line below, ' .
oy J l o - '
. N - ? N * . ‘
T T T L O 00 ’ 04 4 5¢p
- 0.8 1.0 ¢ L2 1.4 .8 'ltl 2'.0 21-2— 9
. , . le
Circle thd arrow that points to 2.3 on the numder 1ine below. '
! ¥ . B -
A 1
P 7 T . . . 14 | /3 051,07
2 q % q 3 3 '®
. Circle the srrow that points to 1.25 on the fusber Unv'\mo\v.' !’
L\-\\ ‘z a l " r"l g T z Y L DL/ O‘/ - 0? '/o- i
i ) s e . : ' ’
Circle the arrow that pofnts to 2.05 on the numder 1ine below. . v “
_ . < g
J J 4 . ' 5 20 | -
~t ¥ S ‘3 - T s 5& : ‘// . .72 . “
- of 2 2{- 22- 2r 3 e ’
.’ B ’
- \' ;™ /‘l\\ [ i
umber of Students , 3/ | ¥ e
‘ ' sy - * ' 33 ‘1° 39
0 th'abﬂ:ty p v N
LY '
Mean Reading Score ’ : {6‘{ 199
a LY . IS N
Correlation: Scale and Reading ) , a7 )
o A68 . .
’ . “' - A ‘\
50 ' A -)
. » S )
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, ¥, J P
(N15) Fractions & Decimals on the Number Line -
(Student page s shown on the facing page. ) . : ‘ R
Graph of C1 ’; | ‘ F
(] 4 Y
- " F”‘ “?,' Frequency Distyibution
Ml f: Hilll it ’ , Score] % of students |
2 J ‘ E | CSMP  [Nes-CSMP
i j |: 1 2 ! v ? 1.1 28
l~ I | ' | i H. i f HH -41.« *”T:u.w“"'whr ~ 3‘ 3°
, [ B 52 [ 8
M e 5| oo | %o°
‘ il ittt illis % l
I I
T -"[ J ;. ‘1].1 L}
. '] . [_Adjusted maans ¢
| A fil o non-com | p-vatee |
7m,,ﬁ' Il 3;, dil ¢ 1 ore 1.3 .16 )
A ( ¢ ; l . Means by Abflity Level
. 1 2 3 | s AN
. esw| 8 116 | /9 |72 e
® _ t. Vn-Csw) ) | /L7 /7| Jo | 3
\ , . ~ tstat 0.6 [ps \@7 lovg %
S ‘ - - . ‘
] AN
’ Lo ) A .
Comments : T ‘ ' ;-
S
, .

-This was a new scale intended to assess students understanding of the }e1ationship
between fractions and decimals. /" ! s ' e

-Genera11y_poor’performance; the second and third items show a real lack of un&erstanding.

L

(a.. * .
e - ¢ el
.7
Al
> i : ¢
&\
- i
- X - ’ :
gy 7 »
| s v
¢ ,7‘ ‘ -
¥ -
A69
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(N5) Fractional Areas, Site B y
. . ) Z ®
Test Items . . b zs:g:g,t Biserial
[} ‘ C o ' N C N
‘ \\\ N § i } X 83 |67 | . 76| ‘¢ |e
se . .
' * -
’ \/ { y ’
1 1 " | So S5 | | 32
T H o ) iy
. ) these . Py
1};2 o Wl e | 8|67
" these
- ®
1 3 one : " — -
H T o (R3] & |"ar—vol
these =t
‘ - BN , [
2 3 ngrf\e . 300 . .
. I LA 1 these ,/; .. '5-7 ° 3/
. Shade 1 of the figure. O P — ®
| o 7 § 7. s | 65
o . . i . . _ ) ‘_ NG e ‘ /\\ .
. ) ‘ " N 1
o K D Shade %- of the figure. ' 20|00 8% |.63 | @
~ Shade % of the figure. . Lls 14 |. 57 5‘3
\ i " : . .
Nimber of Students ./ ' 30 | ¥9 .
_KR20 Reliability . o . zo |57 | e
Mean Reading-Score b ‘ .3 |14.0
Correlation: Scgle and Reading ' . T Y9
™ T
¢ A70 y
L VI o
{ b'/ )
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Vad b
(N5) Eractional Areas .
. (4 i
(Student page is shown on the ;facing page.)
L' P
. . 6raph of’Chss Means - S
L T 1 H 318kt T
E A e SRRt
4 Ui Ho il i F l i
i i Joegits il T
I il b ] . ’l o ] IINBHIE
NI “l I ;
| kY i ¢ 4 il H
::' rl ;! ‘ ;ii yytJ“dF f H" "F t i i
ydillell, 4 P P § ",
'}[’” i .4“’ ol I HI L"T
Liu-?H it AT ; i If
[ b il ] I
i i ;;“ j(/ i k i i
2 R | i i Ul
e | -
T ,: Hli l Adjusted Means
TR St Lo [ mon-comp | Prvalve
BRI A i ! [
pAE e i T AN 2.4 .09
o $ 2 4
- 4

Comments :
t 3 . ‘\/
-This scale was repeated from fifth grade.

out of n for the fraction m/n but did poorly o
out of 6 was for 1/3. . .

\

Frequency Distribution

Score] % of students
CSMP  [Nen-(SMP
o o3 | W,
\| o7} o8
2-5 33| 83
g4yl 47| 2
1 o7 { o2
8 03] o0

where, for example, 2 parts

-Performance was quite §atisfactory when the fractio;g] representation was on parfs

Vs . ]
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(N10) Other Representations*o'f Fractions, Site B ,
<« : .
5 'Test It Percen.t
Items Correct Biserial ®
- . Vo ‘ C N c N
- . Circle the arrow that points to i- on the numder ine. - .
A d) 3 ) Q7008 | 7| 73 o
0 1 ? 3 . )
' ‘ N(:h-cl'c the arrow that points to 1} on the mumber 1ine.
. : . : — 4 b b ey 50 |37 e
t 3 ‘
7 9 £ ( M N . ’
Circle the arrow that points to 1 on the number line, -
Pl
\ 4 b4 S — —— {Lo (27| 674 | o
0 1 2 3 4 ) .
Circle the arrow that points %0 z% on the nyeber line. _
— S v e L_i Yo |37 | 47 .29
0 1 R | . 3 ¢ . L g
5 Each bucket holds ) gatlon, . ’
How many gallons are shonn? Circle the best answer. ° j ’ "
' , o B [77]78 %123 | o
13 13 13 2 %
~ . ' ) . .
> 7 Circle the best answer. —_ ’ )
\. " o Mo-unyganonslrtsrto-m, rcle the bes 5/3 33 .53 ‘3.? °
« T EEE ~ |
- [ ZI% ‘ 2%_ 2% 2% 3 .
‘@
© Numbew. 6f Students ‘ A . e 30 55/? -
KR20 Reliability ] ’ [ S
i Mean Reading Score ~ - s s |/46 @
' Correlation: Scale and Reading j o * .
. 0 = —T ’ 2 / B B




(N10) Other Representations of Fractions

(Studenf page is shown on the facing pagg!)- ' Dt

cr,gm of Class Means

- b . . - L,
il ||’ | ]_y(i,g.":: sibiH et itk [ H {H‘H“ _ Frequency Djstrhlbutwn
A l 1’ bl il i !;{n- Score| % of students
o Al e _ Mi‘! CSMP_ [Nn-Cne
3l Tl i s it of 1. T10
T T LG ] | - .
. llmllﬂ ,J w"'ly‘tui !" efhilti tH NE]’“' T T HE Pnﬂ” - ‘ 10 21
S H IR i Rt H HE z
Z J‘ Jn B ] 4 ;] B B I IH““'] Z—‘{' 53 ‘3
T e -‘~ H 4 »-L i . ! L__ull'l X
|< ! j chimt ! N:.L. i L L}" Fﬂ“‘“;k} Fku m::'.: N 5 i ‘Q ‘ -'_*OO
il i1l it A i sl | ¢ 15 ot
. i TR P T T T
l T H W[ K Adjusted Means . . -
il At MLt [cop [ mon-come | Povalee .
1 ;4 1 L ! H B 2.5 1.8 —
T ‘ T : *
Compents: , t .o
This scale was repeated from fifth graD - '

-The CSMP advantage was due mainly to one very low scoring Non-CSMP class.

.

~The performance on the first item was surprisingly low.

»
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™ (N6) Equivalent Fractions, Site B R
N l , ‘ o !
. |
‘Test Items (See facing page.) gg:i:gt Biserial |@®
B ' C N C- N
20 items, as shown below. , ~ : , |
Statistics not available. .\
1 ! 2 50 1y 4
! 3 J 3 150 : % 12 ®
ST ’ / . t.
© 3 9 31 6 13 . %00 ' ;
L 12 41 [} 1z .. @8 |- :
‘ L
% P. ‘ .
jt 20 5 11 .5 -2 o
5 100 T 1 5., 10
. , .
.,,. - ‘ . .
e o 2" ,25 4 30 3 S . .
- k] (13 [ .3 z 15 -
. i L
. ' . ) A
Number of Students 3A | 47 \
KR20 Reliability
0 . ¢ a .
Mean Reading Score - ' . o 12.5 | 1. &
Correlation: 'Scale apd Reading ‘ ;
— b ’ j =249 :

Lo ATA | | z'
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_'(N6) Equivalent Fractions

s »

-

° o ATS

L d C1rc1e all:the fractions that are equa1 to the one in the box.
There are usually more than one. ~
The first one is done for you.~
. ¢
Samp] 1 4 1 20
. >ampie 2 7 v 20 100
° ’ .
/ I -
® . Graph of Class Means -
18‘ 141 ] 144
I I ]‘ m I o H LT jhilh
B NG AR |
i MrﬂTi i [7 ] T .
. ,
{ 1 M »
| 4 j 1 | H|
15 T T
l .‘.’IH i ffitte b
|
it ; i
4
. ll 1y ! Y ’
. H ‘1 1
R 1 HTHETH! | _Adjusted Means
12 i th i il Site CSMP Non-CSHp | P-value
glith 1 Hitii | s | 1s.1 14.5 —
o ! K ot a
Comments : :
® -This scale was repeated from fifth grade. b
o

#
&
[
o
/ .
4
~
'
¢ »
L]
s,
-
R .
Ay
=5

“wo

.
23
33




(N'6]) tquivalent Fractions and Decimals, Site"A"/ . : o

Tést [tems . ‘ ) . 23:&:2% Biserial

: c N ¢ N
.34 69 | 63 92 | 90!

12736 | 59 | 57 .48 | .59

75 80.| 57.1 .94 | .M

3/4 : 5

75/100 § .77 | 67 .83 | -8/

A . 1.5 771 73 | -.80 | -82

. > - 43 83| 75 |1.14 | .95
.50 64 | 60 | .90 .8]‘

~ . . 20100 ] 74 63 | gy | -84

- ‘ 1/5 . .02 69| 70 | 49 | -53

! - 20/50{ 75 { 67 | .96 | .79

5 o - 0.5 70 | 60 .85 |..74
g 4/20 67 | 60° | .58 | .7ag
cd *0.60 70 | 65 .62 | .58

: 60/100} 66 | 40 | .56 | .51

0:6 - 0.060 77 VA 1.02 .94

12720 } 30 | 13 | .42 | .51
6/100 | 58 | 41 ] .8 «58+,

" . . 3/5 | 38| 14 .55 | .54
to- .. -~ 0.45 | 68 ] 58 | .68 | .65 |

. 16/20 | 69 71 47 1 .86
- 4/5

= . 0.8 _

14 8071001 74 T &1 78 1 84
' 8.0 81 78 - .80 | .8}

5/4 79 | 74 .85 | ge
0.40 81 | 67 94 | .83
25/100 | 74 | 67 93 | .9

18 - 0.025 173 162 | .69 | .56
. 0/14 | 81 | 75 | .97 | .87

. 0.25 | 74 | 57 | .81 . .77‘H
5720 |73 | 11 | .65 .87

0/750 56 54 - 32 .63
757100 82 66 .99 | .88
. : 0.75 0.075 | 73 5 | .88 | .84
| 15720 - | 37 324 -
1.3/1.4] 84 | 67 | -3 | 60

3/ 7| 83| .79 | g0l
-
!  Number of Students ' Form A 64 |63
. . Form B| 62 | 63 ®
KR20 Reliability N\ 91 1,90
) : 891 o1
Mean Reading Score ;: 19.7 {20.3
Correlation: Scale and Reading 46

’ ST * A76 8,) /




(NG]) Equivalent Fractions and Decimals

o Circle a1l the numders that are equal to the one in the .bax.
There 13 .usually more than one.  The first one 13 doneghor you.
- ‘ ' Frequency Distributi%
Sample T . Q * 1.2 { : } ‘a::'
- . : Score % of students
) . CSMP | Nen-CSMP -
‘ ' © ? t?(. :} " &
. °
:x " Gr}aph of Class Msans . 1 00 00| 00 06
“TTTRI T I EER
- il s R | 74T 22 16|31 3
o Adjusted Means s il 12-1 50 53/ %3.33
Site p-value HiliH i B4 { P
il CSHP | Non-Cswp skttt il ol 7 o8 10| 05 o3
1A |13 12.3 .20 i e, f il 6] 63 12
. 5 _:}:: sefsileds "N:K.N_. NN: | t]’jl-t‘_,/":: ls og ) ’
‘ 11 H it : HH :i. -:;~F
HIR{{HH ) : Y I Hil ’
H HH iyt NH ? J
[l il
i ditilec i i
o | A wf& H] iﬁi i1 .
t t *
Comments: ‘ R
[ . ‘ :
-This scale was a revision of N6, changed so that instead of merely equivalent fractions,
, fractions and decimals were mixed together within each item.
-There was a fairly large difference between four classes scoriné around 16 and the
other eight which scored around 12, the dif¥erence appeared not to be related to
[ ability level and not strongly related to corriculum.
- .
. R s P
: , A
o . . .
\.
[
{
ld \ -
A77 .
- 8‘3
L] L] . -

- NI R




(N7) Fractional Open Sentences - Sites.A and B

~

N\

.-
Percent c
Test Items (See facing page.) Correct Biserial
\ ) C N C N-
o Site A Complete the sentencas: % . .i, 89 | 7¢ . 59 1‘37
g ] |ee]| @ ~o7 |3/
» 1! x s 10 G/ 32 "” ' 3%
-
. ) 0% | 33 le D .43
—— ]
1271
v : 0.5 » -3 39 |23 |38 .49
Site B o . )
* x ] = 5~ ) o/ ' 5’{0 (ﬁy
4 } + -] 57 L33 50 (77
} . = |37 |02 |70 (/.07
}+2m 23|08 | 8b .{p&'
1 - }= 17,100 1.9 |. b/
b+ (=} $0 37 | 05| . %0
Number of Students Site A G/ |6
- Site 8 | 30| 9
KR20 Reliability g . |53
" 1 771 .70
‘Mean Reading Score R0.¢ | |s9.7
] o ) a1 1o
Correlation: Scale and Reading 39 G )
o g A78 '
-7 [ 9o )




(N7) Fractional Open Sentences

(Student page is shown on the facing page.)”
e
TV TRy e o Clus e Frequency Distrib\ution
! T i -
! i {
{W l Il | il ~ . [ Score % of students
A i HEEA CSMP_[Nen-CSHP
p g i I Sme: [A-B | A B
flf; i A Al o {08 ‘:1 1t 35-
| i “ ‘ v
HHEHIRHE | tHnll Lk 3 20 | 2% 13
T AR i MR T (3
.»2;*""" | e : 1235 o *L 2
! :} NN”T""L»..T“:N .W; o il /” t:‘ ‘+ 20 to O‘ o‘
ii!! i : FT"‘:%«.. i ’ ‘ﬂr ) A ! ) 5 03 03 Oq 00 )
Rlilll s A e IX 13 | X oo
l :;E; : i ":r":’ Adjusted Means . .
® (il h it HIEHIH 1515 fesw  Tnon-csw | pvalue .
N = 2 s W e | 0 .01
%g 2.3 1.4 .25
Py N Note: Sites A and B had different sets of jtems.
Comments: - -
o —At Site B, the scale a' repeat from fifth grade; at Site A aboux half these items .
were changed “(and mad ore difficult).. \\
A‘ ' ., j » .
-At Site B the {lean peffents were 40% correct for CSMP and 25% for Non-C§#P.
. 1y
o
' N »
Cd
\ W\ ¢
o ‘.
) . ”' . “ ’)
1 '_\ X i
. |
' e A7$ “,j(‘)
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4y
(N16) FracfionaT\Open Sentences ,:\,"S%Ee o ()
g .
\ .
t» ~
Test” Items . ) ¢ : 22::{:2% Biserial
. . C N | ¢ N |®
o dxa= ea | sr| o .25
S X t . ®.
1+ = Yo | 3/ | 58| T
¢ . /" ’ P
- - i [ Jew . |ov |03 | w37 e
. 7
B he - ‘
1 1 , 7,50
) 1+ =} 7| 37 3 !
A ' 1 - % = Qj_ 0‘3 “ 73’ 75
N - ;e
j}+ 2= 07 |00 |7} ©O
, 1
L < o
v 3 . . 331,651,377/ | ¢
T = R
.
- 1@
1 =0 y71 33| 50| .95
i T : P
./ N o
L3
s : |
Number of Students ¥/ | 8O
KR20 Reliability Y 7 | o
"Mean Reading Score . ! 15715 )
Correlation: Scale and Reading , b2
/ : A.80 s "
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° . ' . N e ' . N s
. (N16) Fractional Open Sentences, ¢
° (Student page is shown on the facing page.) . .
- S " Graph of Class Mamns ’ i ,
, Ui,v%”” [ 'M iR T ” Frequency Distribution
i ' H a—
u-"’l”g;;,if;‘; I ! i kL . ( i ) Scoref % of students
® e e , CEMP T (S
ploontb il | ! ™
" [T A i : of 11 |28
3..‘;“53511_&,!“}!:! f:! A HEtHH R i | ' 1{. o7 /25'
M'Y'”'.'Tri L““ i ”—:: it i T '2-—3 ' % 37
m%@““%&ml* 1 (i WF, .: H: § : “’} 1! . 2 08
. ‘:;]%1' I ‘ 1 i ” ---..::... H ] ,J | 1 { i L!.-‘ L
2_!}!‘ 1:Ii “I !. (IR 1 -,41:'1#- “'M-J' iRt l | { H“) 7 01 00 .
Iiif”wi é‘“i ST 1THHT b il 8 00 (e o)
T AT R
g}v!;‘;!lgi ,t ! 'a” Cswp Non-CSMWP
Rt it | = .
o 1 :.I‘Q!:H“f i “ f’ IHJ C 2.7 2.8 < )
» ) , 4 , N * Means by Ability Lave)
, S B 1 2 3 3 AN
T : _ E . esw|3.2 |47 | 20| 2.9 27
o - ~ o woncsw! .7 | 23] 50| 985 29| -
. : t-stat. | /, 7 A-BWA-B 0. | .2
) - < ’
o .
) Comments:
’ R ) ’ 3 -
~The first six items of this scale'were the same as scale N7 at Site B. The wmean X
. percent correct for these six items in Site B was 40 for CSMP versus 24 for Non-ESMP,
® while at Si‘te C the percents were 29 for CSMP.versus 21 for Non-CSMP.
. ) . s
2 x'i-‘. Y
P 4
® ¢
' ) ©
[ . ‘ .
/
) 7

- . A8 SN
. - . .
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(N12) Decimal Open Sentences, Site A
. Percent ;
) Test Items Corre?,t Biserial ¢ h
o N o N
|
. ¢ 0.5 = 90 | 70 bt b3
o 2L 10 o lag fus 25 |33 @
) ~ J . ‘
St |xq (40 1de
'S ~ 0.5 x « 0 ‘
—— * . » '
6.5 — . =6 15 10 ’.’55' £6
g ®
. ~
= ' 1 N . 0.75 s |y |05 |35
Y 2.
‘ ®
- ‘e .
‘ - A} L4 '
N A o
¥
e w . .
Number of Students ., ' , 63 |be
KR20 Reliability w1 | 6y ‘e
Mean Read.ng Score . \ 199 | 20-3].
Correlation: 'Séale and Reading L 50




’ ' . M . N )
L)

N »

T A ’
(N12) Decimal Open Sentences ‘

" (Student page used the format ,

shown on the facgng page) ’

N ‘ Graph of Class Meahs . -
IWHWWHHMHHMHMﬂHmnﬂmnmuumﬂmw~ m ]
ll;t v — - d i L
!,1{ Adjusted Means ' , B
iSte [csw  [won-comp | PVelue il ﬁ I
i v { {| T !

v R 2.8 2.6 - it ,"/ 4
o IR RN HHH i A '
HIEH BN Pl |
TR L
i“ HIRH 1 1 A | 1 H r
N ! : il -
i e AR
i,“ ! ! } TH U i l
el i
Hn 1eh%¢ i !
E[!m: il , ! il i il i
R il i \\
! I [ HIH ‘ !
!*T' Tl | | !1 thil i ;
i” Hith i L1 1 | 1
B MBI l i il ' I :
oLt i ik | ‘:' ! 'ﬂ il I t }.” il :
"T . P ' - f . ) . t .
Comments : , 4 ,
-This was a new scale.
» ) »
\ [ .
v A 2
C
. : .1
-’ 5 f
A83 9

e

v

Frequency Distribution

Score] % of ‘students |
v | CSMAP  [Nen-CSMe
ol oG] I5
| 10] o8

2
3

21
'35

.23
30

41 26 13
5 o2} of
\:\ )
) »
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(N14) Fraction and Decimal Computation, Site A
. : .

. . R ' .
. Test Items . gg;gzgz Bi Ser}a]>
. C N . C N
. ’ B /
. 1 o
SN Sl Go| &8 | .7/ | o
. . ; ®
) ' , P 33 | 9y | ¥ | 43
) ) l
/ . ®
’ $+7- 3¢ | 96 | wo| 33|
- , i .
) - e |
5 e » - 09 50 U 84 ,h/
~ K +
) 6.5 + 11 = o |44 | 80| 0
) : . .o ,
3 | ’ ®
S . .
’ 2 x 6.5 = b9 | 42 |95 | by
- . \
65 x 10 - ¢3¢ | 57 |77
b ol \ X
~ ) 6.5 < 2 = '
: 3'? /7. 'a‘/ 'b—az ‘
‘ 1
Number of Students . ! | Gk - !
. o ‘ ‘
_. KR20 Reliability - . ~ ! 9 1.7y ,
Mean Reading Score . 4| Ry
Correlation: Scale and Readin ' *
S N ] . Y- ®
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(N13) Fraction and Decimal Computation
(Student page is- shown on the facmg page. )

. - Grmh of Glass Heans ~
S T
I e ;]Ig ! Hili |l M f.’ ] Frequency Distribution
TE T S = : T ’;’f" ’ G
54 'itl B l’“i ' it il 11{4 r’ hi ML . Score| % of students
® ) ) 'l i ; E i { ,EI 1] Higl il w'; ,iirlﬂll‘w' ! CSMP  [Noa-CSMP
gt et A of o5 | - |-
LTRSS 0hFign iy AR T
e e R R No]n
S L T e kAL 2'2 30 32
O T T S L T T g I IS 1 4-6] .
® A Adjusted Means i ; “I%i’ 4 “ 49 . 3'+
] 3'{;[ Site cSHP Non-CSHP p-v.a]ue STRAL ] Mi 7 - ” 08 .
bl a | a8 .05 g g i ‘ ! iH 8 o o2 |
N AT T f i i T
T i
° t. t - ? ' S
. Comments: ‘
) .
-This was °a new scale. Al'though stra1ght computatwn of decimals was being assessed -
o in the last four items, the horizontai.format was used to avoid g1 ving the students
the decimals "lined-up" and ready for rote operations. )
- g
(X} e
0.
,ﬂ .
» e 3 { t
N \
® . . ‘
P ’ L ’
. - ) , [}
.
v 7 A
o ‘ .
R
» ,y<’ ‘ '
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(N13) A;;Erpxima!:ions-with, Fract'i‘ons, Sites A and C ‘ . \ /
Test ;teng - . Ei:ﬁzgt Biserial
: C N c N
: &
CHECK” ONE.
Less ghan 1 Exactly 1 More than 1 )
- Sasple: % + % .. / Sk
‘ Fed : [Teus [Bys |39 |38
C M , Se ol
Px} .. ' _ 5404, '.‘LG_‘~ A5 't 23
. .l3 ‘(:I
T - y 51*441- 5’157 ol 1723
- - S ’ 1 094 "7
et Pl [ e
’ o ‘ Y7 1.69 -§3
-1 L | ) 5‘33 '7§{+ Q3
A4
\ LA 0 [Ma |4 25y
’ 70 - ‘9% Sém 53” .Sl'y_} .Bq,‘lq‘ .
L ( -
h " N I A
y ( e 2 - 3727 %1 -1 ﬂ.lliu
" )
2;- +3 75‘% 471‘ -151*‘ '.% .lg .
\ | 1 %
_ ;NUI‘I'IbEl" of Students ' ) ' Sd tgiﬁe c ‘38‘ 6‘1-1
KR20 Reliability - ) c | Byl B
Mean Reading Score - . -+ m&H 20-"5“&
Correlation: Scale and Reading - ' ’ ' .18
| , 3%
86 T

- e

@”‘IUJ
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(N13) Approximations with Fractions

(Student page is shown on the facing page.)

. Graph of Class’ Means Frequency. Distribution
! * Adyusted Means i il Score % of students
v[‘. S1te [ csup [ on-cswp | P-valve [H in ’ CSMP N CSMP
i DA _ i | 3 I o . On~
Tt 54 ] 8.0 i * il Stke | A ¢ A__¢
Hie | 2 1.6 .05 I \ o [Y7 11 - L
wnw;m T AT i 1 & ’ | jo2 16 o2 106
et S Bl - 6° :
‘T':Eif?’iii lipti ik T el O B
—;n::.ti.; I J | — il 5713 3 |25 18
40 T M t ¢
Bt X é A
s LA e il g[8 ® [o5 oo
T r | q-fo¢ o8 |03 oo
Tl ad il
§ R T A Tl
7“’41"&’"";‘;1.;,{5‘:"‘”i H “'!} L } :I ES.it C » m : 1
e ans 11
t . ¢ t YTy Lever
- : 2 3 4 AL
| 2.0 | 27| A b 1.8 | 2.8
R a Non-Csw | 7.3 2./ | /.3 /.3 )~
| . ' t‘ . - ' . g
. _ Stat |2 /.0 3.01/,/ 26 J
. , K - » -
Comments:

-This was a new scale.

-Thegraph of class means reveals a probab]e floor, effect due to juessing, which may
also account for ‘the low b1ser1als in Site C.

-This was one of the few scales at Site C in which the br1ef exposure to CSMP may

have caused an improvement on MANS performance . ’
- (4
’ —
R .
~

» -1’\4"1

'!387
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) . : @
[(N4) Decimal Magnitude, Sites A and B
' . - ’ Percent . 4
Test Items . .. Correct |.-Biserial
’ c N ¢ N
Site A . '
s ¢ Which is Larger (Circle your gaswer) - . ®
61 o o0 | %3 | §F | /07 |65
f“ L]
a | s
’ b N
. 4999 or 5.1 g3 | ¥3 J °
. 0.9 or 0.1 ¥2 |59 |03 | ¥
] /7
~ . ‘
0.01 or yyw 7 | s¢ |80 | 73
: 115 Lo L § 78 |77 | GO0
. - ®
Site B i .
: which is larger?
. \ 6.1 . or '6.01 {Circle one) 78 1853 | 16 | o7
‘ ®
b . 1.5 or 0.58 (circleone) | 757 | 3Y 1.5 | . aY
f ¢ . ' - * '\
4.077 or  4.155 “{Circle one) b |57 |—/7 | /e °
499 or 5.1 (Circle one) 75~ | 36 |~ 09 [ .29.
0.9 or  0.111 (Circleone) | ¢/ | 7/ | /9 |.,2¢ <|®
E: - - ' \ S.t A ‘3 - “ H
Number of Students ' : +1te .
Site 8 €3] "o
_KR20 Reliability . H .39 Ll ®
Mean Reading Score ' M7 1203
135 162 ~
Correlation: Scale and Reading R ‘
" - O
o A88 e " o
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A ) r_ A‘ , ° ‘ , . . G
(N4 ) Decimal Magnitudes | V ‘ ' o B
- : 3 ‘
( Student page is shown on the
facing page)
° Graph of Class Means .Frequency Distribution
_liu RIRIRRYHE S ! l i Score | % of students
LRl il CSHP_ [NaCnf
54' i 1|'LT N - A 5':r,
NI t ! ! s'&%
le l'll !{i f I H 4 4 }. a“/ - ¢ ' o oj -
" n . H tTitH ; 0o
—1-5\ I rNTm i M *v-' 4t d I3 ! o
I‘ |EH l T TR T It m o o it :r . . - 2 06 28
| Ilp i TH o ji H E ‘
Sk it t il e i 3|10 il
H il [ 18
i o O 1 1 |
ey e 50 |%
[SSRA1 T tA
SRR t ll N
gL | | Adjusted Means
__‘" i HIHHI : Site [ceo  |non-comp | P-value
RS I %I B Tao *
' \ : 3.7 -
1 - LA PR PR P 0

-, ) W
Note: Sites A and B had different sets of items. \ =
Comments : . \ "

-

-At Site B, the scale was a repeat from fifth grade; at'Site_A,\§WO of the items were
revised. On the three common items, the mean percents correct at,Site A were 83 for
CSMP versus 66 for Non-CSMP; at Site B they were 66 for CSMP versb 33 for Non-CSMP.

Thus, the CSMP students at Site B performed as well as the Non-CSM \ Students at Site A.

-At Site B,/the graph of class means shows a negative relationship with reading and
several of .the biserials were very low.




(NB)‘ Which«Fraction is Larger, Sites A and B

Test Items Eg:igg: . Biserial °
C N C N
T g
. . : Site A
) Which is larger? “Isite B
' . .
.22
1 . () 77 b7
I - 3 or fli' ZANEY e 1) 95 .'
. . \
, .
(Site B only) 3 or 11 )
y 4 I 0| (o WAl Y e
% or -3- 64 |8 bt o7
- $ qig IQS ‘%' .
k-2
‘ A S S A R I
- | N ¥7{ le | T . 70
. ) °
¢ ' (Site B only) *1—(155 or 1
' 2 ol | 87| sy
(Site A only) 0.5 ofp 71 455 .‘f, ) e @
. 4 3 ST |10 |67 |94
(Site A only) To5 . o = A
, ()
2
. ' o y .
’ °
Number of Students ‘ : Site A |6/ e6
- Site g| 30| «7
KR20 Reliability A ) %0
. ' - Tos| 70 °
Mean Reading Score . oy et
: %3 14. D
] - Correlatton: -Scale and Reading ’ : Iy 59

| oy A 90
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Sites A and B had different sets of items.

Note:

et

Comments:

A

-Like the previous scale dealing with decimals, the Site B scale Was a repeat from

fifth grade, with two items revised for Site A.

@
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Test Items e : ' Ps:izg Biserial
* ) . ‘ y f N C N

~

je . . . . : Fractional , Decimal .
1“ S‘Wl‘; - Answer Answer

A number that {s larger than } but smaller than %- 'k 0.6 ! "’ ’ )

) ‘ AL . ‘ ﬁ&MX‘ F/D ’ ?/p F/D;q

(Other items used this format.) : A

{
Form A - . g 20, |0,
orm A number that 45 larger than ‘g but smaller than g- 2]/70 90/57 /'57 /‘/,7.

¢

. R )
A number that fs larger than 7 but smallar than 1.0 . "o 5 # /.00 /SW
3

! » ' .

37 loeos, 107
A number that {s 1 than 0,30 but sealler than 0. ¢ X
nurber arger spaller than 0.40 ‘//70 /:)V (97 (82 |
>

—_ ‘ A A nupber that {s larger than } but sxeller than i- " 5?/53 ‘/%_., ‘86_/77 . 76/5‘04

124

. A nusber that™s.larger than I but smaller than 0.4  ° 38/, '/!7,7 79 foe 734,

A nugber that s larger than 0.2 but ssmaller than 0.3 1”/5?4 ”’/.?b' /,,,7/ ; '7(’/55"
. 7o ,

w

A nober that 1s larger than 0,42 but smaller than 0,43 19
3

ly 1.0/
©p 9 4/74 oY

1

a' - )
Form B A number that is larger than 0.4 but smaller than 0.9 5%/81 qg/ﬂf '4?/3‘7 ‘f/”O.
. : (U
o », A numer that 15 larger than 3‘; but sxailer than g- ‘*’(l/.ﬁ- 5?/4,¢ '("5'/8 7)’4(,/‘
, . ' Amsber that {5 larger than 0.20 but smaller thn 3 |4P L |FEL 7011857 6
1 - ) A number that 1s larger than 0.8 byt smaller than 1.0 3y / 9/ ] %7
1 . ) . /S’o /56| /55T 90

A number that 1s larger than } but snl{or than ;- (23/‘ R Ig//S' '8,/79‘ ‘69/7

v /.05, 73/
A number that s larger than 0.6 but smiler than §— 0"/1_5 ‘%,, 1,15] /’/b

A number that is larger than g- but ‘xnl‘lcr uun 1.0 23//9 —?//’W '3’/99. 'j‘/?/‘

{N11) _Ordering Fractions and Decimals, Site A . . ®

Number of Students - . Forr;_noém ; W/o.? ('3/06 ?‘
" KR20 Reliability ' . ‘ .9//&’ ¥/ 6L

Mean Reading Score . A0.0 | 20.0

Correlation: Scale and Reading ‘ ‘

Lo
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(N) Orderin% Fractidhs and Decimdls \\\

Y , , - R .
e M . l l’.
[
o Frequency Distribution
) . ' Graph of Class Means i Score % of students
® wmyww;[‘u TRTRTTRTHTITF 4} CSMP Non-CSMP
o Shain! Ml FRAR 6 A 6
| [RUE I ‘&‘. 4l i | i ol 12 o(| o8 (2
- IH;[E} Hw ’ !l‘fi il | i Wi r*“y
7 ;" li il H o 4 £ d et (i ol ‘o ol “
A AN D : :
® b iRl [ 2-T| 3863 741 |
H‘F 5] ” i :' HIA * ; :] ‘ -~
R (Y 1 8 F Hy 1 1 -
L A Q-] a4l 9] 7 18
] ‘¥ ' HYIt _n 2
g L T Lt | ©7102f 02 o2
BTt iR 1i“~',l il bagils i
il | [T T AT '
. ' "!g! E ! ’: rL?”J’L [ f g ”i ] I!r 1
II‘ Hi; }!“E ; ﬂ,_-vjfuuf T i lr —4 % - Adjusted Means \"\3
L’ . gt e | L , | ll | Site P Non-CSMP \rp-v.]ue
Yo . > 4
T t . ? Al 63 | 50 4 o
®
Comments :
s §
-This was a new scale. The particular items chosen were intended to be fairly difficult
and the. mean percent correct across the 28 items was about 40. v
—t
. ~ L]
Ve
4
®
SN | 3 Yo
W
® { . A
@
! .
. le
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(N17) Fraction and Decimal Order, Site C .
( ’
\ s -1 Percent g
< Test Items }\( . , .| Correct Biserial
\ ' . C N c N
/’ Mich 13 larger? ‘ - | ) . i
~ : $oor {Circle one) 23 | 38 '3? S0 |
o " |
" (Other items followed this format) ;
|
. .i
> P o, N 9 |S6 |'.37 |.09 1
. C |
~ . i
! 2/ |35 |90 |#° |
53 [3q |23 "0 (@
1.5 e 0.5 I
. 5.017" 6.1' 3‘/ ‘f‘, O ’5;
0.9 or _o,.m -, 30 |28 .38 |20 o
"-\ 0. o ; ‘5‘:)— 5"5 . /? .2 7
| Cod e
LIS o 3 7 REY b |02
0.0 o T 27 |14 | /S
) ' °
_ ”
- L} .‘
/
2
Number of Students .- S |77 Py
KR20 Reliability ‘ Ly |57
Mean Reading Scbrg ‘ s N » /5.7 |15
_ Correlation: ~ Scale and Reading 29 °
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(N17) Fraction and Decimal Order

A}

\ » , @ = 7’
° (Student page is shpwn on the-facing page.) )
. . R 6raph of Class Means ' i
T i gt ma 1 l il '; I Frequency Distribution
L 8l A i ' . s
'lai:!wt i .&1”\ | i | Score] % of students
TN MMM TMIM I T |
PY I IR [t i | , CSMP [ Nes-CMe
. R U i e it | " ol o7 )
.'y,v‘ IH'Y; e “1 N ,—HA i l’
‘-i-’m'*:?”% i”m[ﬁ'iil I;i';ii i 1 il ; {l l o3 | 03
R LR VLT AT ill : URL
BRI e 12330 2T
~ L Al M - | 1) 4-(1 50 | 47
® INERE U i | ",
Ll il il 7] o27] o3
T Sl 8] o3| ol
3"%;«’\1,;?1‘“ 1li # m i Adjusted Means e
‘ i‘Ii:iimi 'Hi i ! Site | cowp | non-cswp | P-V8
Lol ! HH 1
° g M;.. S i l c 3.7 3.6 —
t ¢ « . + Means by Ability Level
1 2 3 s | an
. s | Y6 | F7 (34 | 3.9 | 3.8
o . ‘ ) Non-CS® | 54/ | 3.6 | 3.3 | 3./ |36
: tstat. -, 3 |, 41,3 .3
®
Comments,: oo ‘
o ..
-This scale was a new scale administered only at Site C, but was essentially a
combination’ of items similar to those in N4 and N8. . There w(ere 4 items: in common
to the three sites. The mean percent correct on these four ‘common items were:
° v CSMP_ Non-CSMP ‘ .
A 78 65
- B 61 35
! - C 27 36
Aga’in the performance by CSMP students at Site B is very strpng; but at Site C, the
P brief CSMP exposure did not help. ' h
. \
11 '
“ Ay ®

Ag5
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(N1) Decimal Gas, Site B {
{
Test Items [ Eg:i:gi Biserial ,
{ C N | ¢ N
£
Petar has 6.5 gallons. s
\ Then he spills 1.2 gallons. N
How much gas will he have left? g RO .F‘7 . é%"
{ ’ v ‘
h /|
Tom has 6.5 gallons, ‘
Ke duys 1.5 more gallons. |
How much gas will he have then? 88 w3 | .73 |.3C @
r - | |
John has 6.5 gallons, 1
He uses up four gallons. ]
How much gas will he have left? 59|39 | 73 |.57 #
. y o ;
|
.. 8111 has 6.5 gallons. o e , |
Me buys aiBther Malf gallon. @ , |
Kow Buch gas will he have then? 3 /7 .93 69 .1
~ ‘ ' q
. . Ran has 6.5 gallons. |
Next week he will usé ten times this much. 4 |
How much gas will he use next week? 97 3& .07 .' &3 1
X )
voe has 6.5 gallons. ‘
He sells each gallom for $2. ' ) ‘
r'oo. much money will he get altogethar? 38 /’O V73] 39 |
.
\
i Ken has 6.5 gallons of gas. \
He gives away half of 1t |
How much gas will he have left? as|Jjo 1.9, 39, ‘
, ' N
Number. of Students Y |87 |
KR20 Reliability : 5| oY .
Mean Reading Score 145056 ‘
Correlation: Scale and Reading Nz
L4 . 4
> \
. A96 o
11, i
|
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(N1) Decimal Gai
'r\: ) (Student page is shown on the facing page.)
» S— - '
" Graph of Class Means
- T T » ;
i §| ’!'} | 'f | HHl i «jf ; !] Frequency Distribution
Py ’,; m { T ' ] iy ! score] ¥ of students |
Al ] ililtill il CSMP TNn-Csme
. T R A AT I
d . “ “ ’I | el I 1 ! | ! ) O 00 ll}
ssflatal LA 1] oe |1
Tkl Al gkt iR m--W“r
° i i } gt Gl :.:T-M T:”T" g l- T] ! { '2.3 48 48
‘ 4 i TR Y .
: En-:rr-r"l ”‘ 1l T [‘ : »1 :'Ll } L I ri_ 'Jf l! I |11 H Lks Iq QI+
T Hn it il . ¢l 1l 03
o (I it AR s 2| o]
, ; n:“ b Adjusted Means
!]; I l‘ll‘ ! 51 Site [ccup | NonChrp | P-value Q
o ol Tk | 8 |38 | 2.8 0 .
t ¢ r S
Means by Ability Level .
‘e ' 1 2ty 3 4 All
e N : eop| 47 1 4d ] 37 [ 225 |
N .
. , Mnc®| 4o | 2 ) |24/ 3 [as
, A A . t-Stnt.-i,g 21 1as HEX) 1 .2
. * , %
P
Comments: .
V.4
o ¢ - ' ' "
-This scale was repeated from last year where a similar large difference in favor of "
CSMP was found. . J
\
® 4
\ /{
) ' A
® .




(N9) fractional Word Problems, Site B

Test Items ' —?\'v,zg;ﬁzg Biserial
" ¢ "N | Cc - N
s, ’
Complete the sentences: \ A
i— of a 40-pound bag of\.dog food s oomds.' ’7,‘? 4'/5' .20 ) _ q/
i- of a 2 -page book s i paées. (ﬂ@ 3? . 35_ -9(0
'3e | 9 SE| -9
% of a_dozen eggs is €Qgs . - . >
] .- % of a dollar 1s cents. 79/_ ‘BQ 9 3 N 3;'
. -
%— of a 30-ounce bottle 1s ounces. 3% '3? .dl |30
\ \
- . R
N
/ )l i
4
.
L Number of Students 32 | 47
" KR20 Reliability S6 |#/
Mean Reading Score L B |6
» ;
Correlation: Scale and Reading 4 ";\,'9 .




(N9) Fractional Word Problems ' . \

£

°® (Sgudent page is shown on the vfacing page.)

Graph of Class Means

H ‘ § m ] T 7 Frequency Distribution
| wiH i ) L] Score}] % of students
ullf A 1 i f“i 7 esMP [Ne-(sme
! \ } ” =
' i Al gk ol o |2l
| it 1] 25 |26
e AN ES
il ALt 30 3 | u
Al I’ il ‘ 06 |06
! o ﬂl_ 1 1 1 1 N ¢ ‘3 " 02
' i T Adjusted Means N
1 | S1te | csup. |ion-comp | P-value
i ! ]f iy 8, 24. | 1 .05
? | t
’ Comments: '
. . ' )
e’ -Th1s scale was repeated from fifth grade. The performance by Non-CSMP classes seems )

rather poor given the nature of the items (e.g., 3/4 of a dollar answered correctly
by only 32% of the students).

0 " A99




~

0: Organization and .interpret‘ation of Data Category .
| .

Only one'scale wa§ .used, in Site B, and it was a ‘re'pet"rtion from the

fifth grade 1980 study.

01 - Weight Graph %S_ite B). . .. .[. .« . . .« . .page A102

.
:
A
4
£
$
»
o
H
B

A101 ’




Correlation: Scale and Reading

° 1
~ i , )
(01} Weight Graph, Site B ‘ )
. J . .
) Percent .
Test Items Correct Biserial
- C N C N
T ; x
| v
Sample.  How much did B111 weigh at 12 years of age? , ¥
4
. ‘ | 1. How much did Bi1l weigh at B years of age? ’ 97 =Y, 5.4/ .92
. 1 e = N
s 2. How 0ld was Bi11 when he reached 80 pounds? ) 9% |9/ g S3 |79
3. How much did Bi11 weigh at 13 years of age’sy o0 2 |87 | & 7/
4. How much did Bill weigh at 2 years of age? 30 | /¢ | Lo | . ¥
] ) -
5 ~ .
5. How much did Bi11 weigh at 7 years of age? ’ 5| oA /%3G
4
’ ']
6. How much did Bil1l weigh at 'S%years of age? o) 9 4/9 ‘ 5—5 ’ 4/
7. How 01d was Bi11 when he reached 90 pounds? , ?3 (08 '5? ’ 4%
8, How 01d was Bi11 when he reached 50 pounds? SN || ! 57
L r ‘
9. How much do you think BI11 will weigh when he gets to be 187 Jg | /3 | 23 |7 03
Ve .
10. For how many years was Bill between 50 and 70 pounds? (¢ircie one) i
) ‘ g ,
)“ 3% 4 years 4% years 5 years 5% years //‘ % oa
= ~
Number of Students by |87
2 7
‘KR20 Reliability . Lo @5
b N . —
Mean Reading Score - K5 1576

35




. ¢
o
{01) Weight Graph .
‘ h = =225 = ' J
‘ n === — Frequency Dis€hibution
~ . === === Sedre] % of students |
° " = : CSMP  [Nea-(SME ’
W===S===—— - b of oo | oF
R W=SsSseoes \ . i1 o2 ol N
| ‘ : == . 24| 2 .33
== ‘ 58| 6§ | 62
o geSSSs======—— . ~q| o2 | o6
) =T - lo] oo | oo ‘
(Questions are shown -
. on the facing page.) ‘ .
o . - Means by Ability Lavel .
3 7 :

1 2 3 4 AN
- csw leelsa |95 |s75.
Non-CSMP S| Y7 | 43 | 4.¢

° : ' -
‘ i . ’
‘ Graph of Class Means ) . t-Stat. i /-9 5 i = 2.2
—— Lakds LI S Al 'Y,"ﬂ]f‘lwry"v"‘”r‘ﬂk,ﬂ TR "' T : b
T
‘6 AR Lo
iy Z'EHI”! ‘ b
, HIRSTHEII - 1
° AR NI AR N .
ST ey Y '34';51 .
Wi
4 - (RIS HHI LT TN | 1A B
I I T
l i, patbinge
! h ! {‘. o 11“"*“ ot i
R R T AN
—_ SN TN A1 TY NI
i ”‘*Jf} | S
imnn H IR TR [T i
o !""i""w’_" ‘ Y
- -t il e
J !} 1[ S Adjusted Means
IW" Tte [ csup | Non-csmp | P-value L
H
g8 |55 | as .03

e ! ¢ *

- A103 v 11,




P: Probability Category

Two scales administered at Site B were repetitive from fifth grade. Two
new scales were created and administered at Site A.

N ‘ A

-+

P1 - 100 Outcomes/] e e e, e e e page A106
3 ? Site B
P3 - Which Box. . . . .. . ... ....... .. AI0 1
. , 1
P4 - Dependent Outcomes . . . . . . . .. ..... A110
. . Site A )
PS5 - Conditional Pxobability. . . . . .. .. ... A112 gi*
’
B
\
. \\\\
\
|

A105 N




(P1) 100 Outcomes, Site B

T -

Test Items

. Percegt L
Correct
C N

C

.Biserial

N

(A range of answers was
a]]ovzec)i for a)-d), i. et’d
for (a) 11-13 was counte
as correct, for (b) 14-16, . Game 1
and so on. But students
were not told a range was
f%wabh

aBlack
P whrte

0 Shaded
nl) Net white

bcaand e
<C
azabor ¢z2b

=100-bor d-axC

]
EA
2)
23
H3
50
29
®o

26

41
22

19
s5
43
a5
30

Game 2

a) Black
b)whire

WS
33

t{“adal 1 50
aluhite wshadely 19

Zq)
ca
ax3C
b =(c

4

Y4
s
2¢

b2

=(ob 0 oV
d=! '-Nr.

36

'no

4
22
1.
T}
63
1l
2(
206
2

£

Game 3

f

a)Bleck
bwkte |
¢)Shaded.

[ ({JN 144
azh

(4

czab orez2a

"3:
43
35

| ¢

1o

T6

o
45
2{
62
4|
24

+

Game 1

If you want black to win, which Jame should you play?

(Circle your-answer)

4

Game 2

Game 3

30

l

33

Number of Students

Mean Reading Score

Correlation: Scale and Reading

| 30
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P
(P1) 100 Outcomes ' ) >
Gome 1.  Joe plays the goeme with merbles mn/ug. -
Me-clotes Ms ayes end tikes s mardle out. BN
Then he puts 1t dack. )
. « " SUPPOSE JOE PLAYED THE GAME 100 TIMES
| About how miny times would h‘c get & black mardble? - N
About how t1 1d he get a white marble? ° . N s ?
wy MRt e . . Frequency Distribution
About how many times would he Qet & shaded mardle? ™ : Jra—
About how many times would he get & marble that is not white? . Score: % of students
' - ' CSMP  [Nea-CSMP |
® . ’ v ol os 05
"Game 2. He plays the sase game with diffepent sarbles. - ! l-‘-}- & i 20
. SUPPOSE JOE PLAYED, THE GAME 500 TIMES ' 5-q41 25 <)
About how many times would he get a black marble? R , (0"‘* , ‘8 z
About how meny times would he get & white mardle? -
s — N 5-0] 13 |
o About how many times would he get & shaded merble? 203 03 : oTF
fibout how meny times would he get 2 marble that is white or shaded? . 2* o5 'y
Game 1. Joe plays the g:: by spinning the spinner. ’ Means by Abﬂity Level ‘
‘ SUPPOSE JOE PLAYED THE GAME 100 TIMES . S
About how sany times weuld 1t peint te the black part? 1 2 3 4 AN
About how many times weuld 1t point to the white part? -
— 9 6 |85 919
About how seny times wewld 1t point to the shaded part? csw 9‘/ ?(( 96 q ;’
: . Non-cs® | /) V2.3 | 7O e | 9./
° Graph of Class Means t-stat. | — -, 9 v 1= 4 .0,
. L . N
T -
BT U et AL
S A e
' Ii aii HH ,auﬂ } dh IJ L1
mil TR N Y ! ! t i
Sl At e Il ! !
.9 il !15;!4" | | g Hitli A
| ] !1 1] .
, v il v itk
) 4"' X HH H L~ | : [
e H - 4 H f
| M1 3 1
8 L [ i_ T H l ' | ”!
) k 1 I 1l T T ’ ‘
] o ; Adjusted Means ’ -
| i‘ i 4 “ 1 Site CSHP Non-CSHP p-vnue. s
5 ittt EE, }'“} HiH R A -
et 1 i " [N I i
b *
© Comments:

.

.. -Non-CSMP students improved somewhat from their fifth grade perfofrmance;,CSMP
® students -very little. )

y s
¥ » .

AI07 12 ~
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(P3) Which Box, Site 8 - .
N ~
’ ) Percent ¢
n
Test Items (See facing page.) - Cg:igct Biserial
' ‘ P ) c N c . . N
' Y2 N O T OEL? ,
o
® e e '
- ® 6 o e|lly|Se| 93 | /o
¢ . e ® © @ 6 :
, ®_® ®_© ®_8
L3 L
et o eol| Ls|49 |. @3| &7
. e ® ®
o € o @
o o _® oo .
. [
’ ° i
vy | © (V] 04/ 5-/ 79 ' 83
~ ® ? ) ‘
. o o )
o_e| .(o_e oI ) L
’ © ~ .F0 |,
ot [0 0 6 o ol |5 |47 & 93
00 € e ©e
’ 006 o_e R o
g LY
' ' 549 1 . b
, Sl LI 3l lood| |77 [ | 7 €7
’ e 0 008
o e 0. ®© 006, . ®
“ I
AT Y '
b : 1. :
o o Y |82 50 /| o
coe coe|l, looe
|
. Number of Students d 72 | 89
KR20 Reliability 192 .56 °
Mean Reading Score - . 139 | 1578
Correlation: - Scale and Reading —_ - . ' .33
@ . Ao % \@
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A109

H -

~ ¢

1

(P3) Which Box < )
SAMPLE -
Pretend: Shak X. . . . .
E]:s: ;::rb:m‘ 8 o Frequency Distribution
Take one ball. 00 6 Scorej % of students
CSMP  [Noa-Cme
SHICH BOX WOULD YOU CHOOSE? ¢ o " 5
' | o8 | 10
24l 3% 124
® ® ® 5 5 16
® . © ® '® -
© o @ ® @ 6| 31 | 20
® @ ® @ ® 6
9
Means by Ability Lavel
1 2 - 3 4 AN
csw| 2| 50|36 |2 |37
Non-Cs® | ¢¢/| 3.4 | V€ | 2.0 | 30
. ) tstat. ! 2 | 29| .5 b |2 Y
Graph of Class Means :
I o lH m i
e | |
SHAL R i !
Hrittt - gt ’ 1
W i ( I
i %I ille |
: 'I ! { 1 :: i !
il ! i | R
' i H M ’ Hity ' I it Q
i LT H i |
i 1 il
il ! i i . -
' | ? i Il :
b i H I 1 s %l
Il ] ) Adjusted Means
A e lesw ron-cowp | Polee
g B |37 | 29 .20
Ll T * ?
Comments:.
-The CSMP ‘advantage was due mainly to one very low scoring Non-CSMP class.
-The frequency distributions were somewhat U-shaped; many students got no more than .
one correct but also many students got all six correct.




(P4) Dependent Outcomes, Site A

Test Items (See facing page. - Ei:i:gz Biserial
c N | C N
(These items were scored Form A
for the exact answer except ‘ @ 5| 4| o2 vty |7/
for the Tast item which was ’ -3 $3
~ scored for a range of 5.) > g | /7 |7
‘ ﬂ 49 |, 77 | &5
o |7

’
L

\L'\

1. N - '
@ @@ @ 7 ;; .b/—:: .33(;
. @———) 00 |05 | /7|57
,@@ _ ol | | o7 e |
| -1 .49 | .73
;I' @ @ @-‘——) i: 2:_ .28 | .13
. @ @ —> |3 | 4 | 37| .63
‘ @ @ 2 103 | 73 | =20/ 2y

Vv ¥
1

VA
<

Form 8

| ‘ N 55|,
\/@@ A 5| 7€ S| %
. ’ @ @ . > G/ S0, |[«Se | 95

o2& | .7 1.S7
“'(O 33 N7 Ry

' 7 @ —y | T3] 53 |.43 .Yl
(2]3) ¢ '
o OBga—= |» 3|7 |~

.00 |00 | o | ©

| Number of Students - : 120 | 129
KR20 Reliability s .75
Mean Reading Score ' 200 20.0
Correlation: Scale and Reading L ag

)
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(P4) Dependent Outcomes
Rules ’
I. Spin 2 spinners, . y
he numbers the 2 spinners point to. ) ) )
¢ Add together the P Frequency Distribution
You win {f they add to 15 or more. ’ - K
Score} % of students
Play the game 100 times.
, : CSMP [Nes-CSMP
)t . . How many times do .you think orm )
If you played with these spinners: you would win out of 1007 . o E “Ag ¥
m m I| o5 5]25 0
2-5| 56 W4 us
7/ &/ . 9] 20 3|15 2)
I1. Rules ' 1o |0 o5 60 00
: ]
e Spin 2 spinners. : {t| 00 eofo
You win if Spinner A points to a larger number/than Spinner 8. :
"Play the game 100 times. ’ .
B Y A N
. How many times do you think
If you played with these 2 spinners: you would win out of 100? )
¢ A ] ’
. ‘ %
<0
T
Q Graph of Class Means tr P
T i T ~
b i [ : l;x H i lj
Hpebidatd L Ml
i o Il HH LT l R
: | : H ‘ L] H K] '
o IR i » f pt
L g ufil i
5 ! I t ! H /AFI 5__ | y
| | | L T
it ! B ‘ il .
—ul[ : , H 4 ? /h II h ! ‘
t | | T
; | i ’ 1 nyltf i Hihh .
Hh | ! J,r Ji |
| l o I alll
bt " i ‘ r y L J it
. 1111 bed T
i ! J“ HIHIH] | | Adjusted Means
Ht t 1} | Site CsMP | Non-Cswp | P-Vvalue
I AJE“ i i |
3y [T ettt AR Wil & | s.s | a0 0
° * ¢ ' . *

Comments: " -There were five items where it could be deduced that every result would be a win (or a loss); for example,
the spinners in the third item had to point to numbers which added to at least 15. The mean percents correct
for these four items were 74 for CSMP versus 53 for Non-CSMP. )

-There were four items in which the spinners were! divided disproportionately, for e.:xamp]e the sixth item.
The mean-percertts correct for these four items were 4 for CSMP and 5 for Non-CSMP. Answers aimost always
underestimated the multiplicative effect (i.e.,’ very few answers hg -sixth item reflected the small

| probability (1/16) of winning. .
-There were seven other items in which only one spinner mattered, for example the seventh item .where the result
of the first spinner determines whether there is a win. On these seven ftems, the mean percents correct were
34 for CSMP versus 28 for Non-CSMP. ,
-An incorrect strategy used hy some students was to match only the upper numbers and the lower numbers but not

: upper with lower. -
* Q A

12y

ERI

- .
Aruitoxt provided by Eic: . .




(P5) Conditional Probability, Site A <

. . Percent .
Post Items (See facing page.) Correct Biserial
$ c. N G N
(Common  to §°th Fo@) If you play 100 times-- ~ _
A * Game 1 How many times do you think you would get 47 - ‘S ‘6 .‘l .l-}l}
(See next page) ’ '
How many times do you think you would get 57 u-‘ 1‘2 -" LZ
How many times do you think you u;auld get 6? ‘ .
' w 52 q‘l . ‘sq : “4
How many times do you think you would get 67 /e o/ rERE Q?
Hoa many times do you think you would get 71 28 77 oY . 77e)
now many times do you think you would get 87 ‘ Yef | 83 17 /O
ﬂh af |53 |58 |,
How many times do you think you would get 9? / | 53 x4 v7
¢
Form B ' - -
m How many times do you think you would get 6? 5a |5y ol oY
Game 2 J :
(See next page) How many times do you think you would get 7?2 St :5‘.} , y.o( 7/
How many times do you think you would get 8? 437 g |/ SO ¥
(These items were scored with a range of
allowable answers, i.e., 45-55 for item 1.)"
Number of Students Form A (’36/ %bb ¢
- . . Form B
KR20 Reliability 'SL‘J& 43
N2y
Mean R ;
an Reading Score 200! 200
Correlation: Scale and Readin
’ _ 25




()
"~ (P5) Conditional Probability Frequency l_)istribuuon
Cﬁms o play Gane 1. f |}Score % of students
otn b ' SMP " | Nen-CSHP
1.9First spin this spinner | C NP :—C Bﬂ
| | o 1 A 3’2 o3
' ' . : R of © o )
2. Then: {f you get A, sln Spinner A OR  {f you get 8, spin Spinoer B = S0 qi| S0 >
° L . F-i] %5 5| 37 50
A ‘ . 12-5] 05 00| o% o2
4 |a ' 515 - 161Y ol X|. o0 X
' 5|6 414 ' ‘
&
® | 2ites to play Game 2 dh S
1. First spin thi inner ;
! rst spin ~s spin “w | |

2. 1If you get A, if you get B, * if you get C, .
¢ spin Spinner A R spin-gpinner B OR spin Spinner C

B : ) ’
gt (7] “
» @ @

o .
Graph of Class Means
i KT 1 ;
u: 3 L } .
§ 1
4 :
] i t AT {“
‘ q I T F- ": It
134 H M1t H
Lttt
/' 8 H H h! ] -r .
v | it j :
ifat H i il tH i .
Hix 'H
o (st ¥ »
H i ¢
o ) 3 {ux' | i [_4
5 f ! il il i. rj b | Adjusted Means
4 i ] [ IR Site { cow | Mon-cowp | P-valve '
’ IR AR e [ 160 | 60 | =
° t ¢ * .
Comments: :
~
-A range of answars was allowed for each item. '
-In Game 2 of Form A it was impossible to get 7 because Spinner C could never be* "chosen". On‘ly about half
the students got this answer right, a possible indication of the task being misunderstood. In fact all
() four questions of this game were poorly done. .
¢ ,
-R1though the student page is shown, the scale was scored for additional information, i.e.’, whether the percent
given was greater for 4, than 5, for.a total of 19 possible Form A and 15 possible Form B, The frequency
distribution shows the range of students' answers.
T Al113

® o ~ ‘ o J
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of previously used scales. R6 and R7 wereuﬁew scales.

R1 - Sb]ving Number Rules. . . . . . . pagé\A116 Site B, repetition from 5th grade.
SR )
R1T- Solving Number Machines . . . . . . . . A118 Site C, revision from aner fgrmat.
(Di fferent formatinzj:¥ane task) ; 7 ¥ A
R2 - Using Number Machines . . . . . . . .. A120 Site B, repétition from 5th grade.
RZ]— Using Number'hachines ......... A122 Site C, revision of items of R2.
R5 - Labelling Number Lines. . . . . . . .. A124 Revision of items from previous
. scale. Sites B and C.
R6 - Colored Squares . . . . . . .., . . . .A126 New-All Sites.
R7 - Dependent Relations . . . . . . . .« . .A128 New-Site A. ‘ \
. '(_.,,,;w-*‘
e - N—"
x W
/ S
: . . Al5 12,

R: Number Relations Category -

Three of the scales R1, RZ and R5 were either repetitions or revisions

>

d




(RY) Solving Number Rules, Site B. y *
Test Items percent | Biserial
< c N c N
. ; )1 0 18
-
30], -
SR =X 75 |07 | 8 | 47
. “t
S ER —>| 7a.| 57| -9/ | %
. —E 1 -
) 5
n,ow " .
(0208, ¢
2] o
@ — Lo -7 e |
(034 78+
- 0 9 - m% 4y 7T | YS
- ’ ;O
- : A I S
r o - “@' :
L lo_1¢]
80 | vt | 7T |7
S
v - 56
1) - 36| /7 . G) iid
o ot
.}
Be o]
,
G_q AR s3)e3 )
21— >|53 |38 |.57 | 39
\ b
Number of Students t 4 |87
KR20 Reliability ga |76
Mean Reading Score %/'5 /57 &
Correlation: Scale and Reading Y
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years, the CSMP advantage in this category was significant.

A7 13,
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o ’ )
‘. i
(R1) Solving Number Rules *
o ' . )
(Items from the student page are shown on the facing page. )
» “ - Frequency Distribution
Score] % of students
Py . T OLCSMP  [Nea-(SMe
, 6| 06 | 09
\|] o5 |- 10
» 2"3 l" 25 v
. « 46| 38 | 42 -
. ¥l 16 | 09
8| 18| of
\
. A s T ST
o ‘ A .. Means by Ability Level
L .
v _ E 2 3 4 | an
o : ho-cs® | 559 | ¥ 3.5 3.7 | 3.9
\ tstat. )y 0 RO | 4T =4t |28 |
Graph of Class Means 't
' 1 j : H i": H .% o k N‘u“!" T " i1 e
- | i dittiiibiliisst i Ml
. | :—_‘ 4 e 29 :NN :nhun H Anm‘u
| H: :::” T ‘
] ’J;.” i
il i
e i T ’
il HHHi HH IR Adjusted Means
i jilitititi Stte Feomp | mon-CSMP p-value
it oHiiHHiEE L 8 | s.0 | 3.9 q0 | . B
Comments:
L -For the two Number Relationships scales administered at Site B (this one and
R2, page A121) both CSMP and Non-CSMP students improved by about 50%. In both




(Ril) Solving Number Rules,

b

Site C
Percen.t
TfSt Items Eorrec't{: gfseria;
s o > /7 27 .38 | Y6
Qus  ming\
Form A Mrctes: ¢ 3 vy e : ) 52 4/17/ 03/ 09.2,
Sooung ¢lua: 14 s u.::’ :Zj
™ clust n 1 M slent s 3 ~.‘“‘k a /9 43 né/ ’by
% ’“‘.l D (] Sasand glus: € n - u‘:::- :“f '
, [ L _Y1LN » .
™™g sten: s [] . A - ]
Qeestian: 1 . roore ‘l-'% ,
_E .- . [T D t .
_ o't U SO 4 io{ 2L 077 L0
.h.lcl- % ] ‘ ::’:'l 05_ 0-5_ :33 —"O/
™re slws: 1.7 1. Mot clos ‘.‘:; :.-'
Gmtte 32 D el
- w"‘:‘; ™I ¢lue q, ,‘
= 14
Qass  mptg'y
Formg w2 ? |97 |%C |0 /6
% g B
-’ N . -—
Socwne slua: s » 3w a 7/ O‘V /{) oOb 117//
¢ TR cles’ ' = O‘::l ;:' »
' e [ o || || o
Soomns ¢lua: ¢ N . -;" :" (
vird ¢lus: . re '
. Sosmed cles: * (%]
- s D “ ™M clee: 1 e '
| / ‘N ’ ;“—: .4 D
. . . .l w!-——) o~ . // R 7/ ../?
~ (One item in Form B was not Gme Aty
scored because of an error nevoe 1§ [N
in the item.). —te
g Tvirg clve i. I*
. dnestion D ]
Number of Students For? A ; 9_2? ‘7://
T Form (4
KR20 Reliability 17 ’
o [Ty
Mean Reading Score (59 Ill.q
Correlation: Scale and Reading ! EY
‘( ¢
ey,




o
(R]l). Solving Number Ru]es’ ‘ . . .
Frequency Distribution

(Student page is shown on the facing page.) Scire o % of students

CSMP | Non-(SMP

forh B ] A O

o
o

38 61| 4o 4“6
, 38 31| .19 4%
- - 7 o] 19 ol

o4 03] o0 03

02 o00{ o8 ©OO

on X{ o X

JgiE e —~

’ L 3
‘Means"By Ability Lavel
1 2 3 4 Al
! . 0. .0 | O
' Graph of Class Means ekl ( q' g \ 7 L4 q
![' l i | T "i,— Non-Csmp | [.] 09 0:7 o.( 1. g
t | i - " _ -
‘:1!, .L A !11“ t-stac. | [ 0. .9 1 ."6 .8
- i " | }a I”g
14 J
ik il
1Ot ‘& I ll k.,,ﬂ‘?ﬂ
| L Ui l
. i neit I LJF X
L r

2 .

Adjusted Means \
l Site CSMP Non-CSHP phvalue

® 1\ ‘ N T’ c | o8 0.7 -

Comments: )

Wb
RITY.Y
L"ﬁrﬂ’ﬁ“ N
!
i
|
|
o}
!
|

-The format and instructions were somewhat different from those of the previous
@ scale (R1) and were changed to make the task simpler. However, an the five common
| items the mean percents correct at Site B (R1) were 61 for CSMP versus 46 for

} Non-CSMP; at Site C they were only 28 and 30. It's hard tg explain the Non-

; CSMP difference between sites.
|
|
|

~-The preformance on the fraction and decimal items was extremely poor.
A119 13,
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(R2) Using Number Machines, Site B

Test Items _ B gs;ﬁgzz Biserial

= o c N C N
L

1
+4
RVAL
. |
' Al & Py
s .32

N 77| ®
e |
3 |
v3|®
75 |e
/7 |
w0,
. i
.
Number of Students Gy | &7 ‘
KR20 Reliability 9 |7/ ‘
Mean Reading Score . - 145 isse o
Correjation: Scale and Reading Y7 1
: |
|
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(R2) Using Number Machines
@
(Items from student page shown on the facing page.)
-
[}
@ g
y ’
(4
@
csw
Non«CSMP
o : t-Stat.
T ® ' @ 1ph of Class Means
] 33 ! T tH
I R T R b
® - : T FHHH T ! i -
f HIHE :
v 1 4 i H
Ui 1 1 HH ] H
. 5 H it -iE‘W | !
et 1 HH] /
PY it 4 EHHH R T
I 4. ad I B} HETH T 11 ’
] Hikstadiiiits 1 h.. ’
. il H 3 /
I HH ) Adjusfed Means
I Site | cowp | Non-csmp | P-value
Qq LRI 8 | 6.0 4.5 .08
* ~ $ +
L
L]
{

}‘ Q A121

! »
Frequency Distribution

Score

% of students

CSMP -

Nea-CSM

o
l

‘oo
OA

05 -
, 0%

5-g|

32
55

39
52

"9
10 }

08
03

of
- 00

130

Maans by Abflity Lavel
R 2 3 4 ANl
74| Gl | 575 | 40 | 5%
b7 59 %3 |32 «b
L0V ROV b sy |33
/ .
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'(RZ]) Using Number Machines, Site C
) ' . | J
Test Items ) - ] gg:ﬁ:gt B?sema’l
C N
. —2 |84 | §4 |[—.ol |23
Form A th
- N .
@
3 ’
4
1@
.
o |—.16] ~1%
o/ 9 | s
' @
20 | . Vi
AN
o0 .38 oo
‘oo | .28 o0 i
Form_B
¢F | 42 5% |
'8 | L3¢ | 4>
. ' °
/‘/ . 7? By "86
2~ .57 %%
,“ . {/ "/7 .
4
" o/ | a2 |.ag
+ . (73 77 .
3 Number of Students o~ For‘goém 5 %3 7o e
KR20 Reliability 2 |19
1 S bl
Mean Reading Score ' ol | 15/
Correlation: Scale and Reading - 3¢




(R2') Using Number Machines

(Items from student page shown on the facing page!’j Frequency Distribution
' Score % of students
T , csme Non-(SMP
FoRMA R A B
o Ol "o oT| 13 -i\
| 49 25 43 3o
‘ 2 3 ™| 34 Tp
3 0 16| o5 16
41 o2 12| 6o o9
® 5 o6 0of 08 03
(A 06 060y o0 of
® ) Faans by Ability Lavel
Graph of Class Means 1 2 3 N ALl
e N I 2V W W R DY
[ | NN
.'} }r i it 1WW%WW'MQW 9.5 |26 | /7173 |/%
! b I i (I . -
74t [ i Hilh TT‘{ !F]H; tStat.l‘,/ o) 1.3 .3 ./
i 1. i 1AL L il i
! i . L ‘Il 1 r M 1 "'F '/TTﬁ' T ‘
YRR | (HESERRRTHEE T
il T
A H
e
;‘ Juﬂx~“?4 1 i il : . Adjusted Means
a.,JHan 'r‘f‘r ? % HiH T LR i Site | romp | Non-CSMp | P-value
| i %;' i ittt ¢ |17 | 18 -
. (“ % Im i l’ ! H{‘ { ’]vr """ YN |
* ) iL *
Comments:
. ) ' +
: -On the five items common to this scale and the last one (R2), the mean percents”
correct at Site B were 66 for CSMP versus,52 for Non-CSMP; Site’ C they were 43
and~4}—___ .
o -Performance on the fractioh and decimal items was very poor.

-The reliability for Form A was very low, probably because qum A was go much
harder than Form B (see also _the frequency distributions).

N ’ A123 135
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(R5) Labelling Number Lines, Sites B and C

\
Percent . -
Test Items Correct Biserial L
C N C N
Form A
Sample T LN é " ; * .
‘ N \ . N , ) 9 9 .03 744 ,
I 4 3 ' ‘ “os| " s 72 B
- . : . ; 76 76 N -7
t " » . . ] 3-:
[f] 66 Y -?Ai b
+ ——t ; —- vz |37 72 -3
N o ® 1 23| 53| .se
s . . . ., I3 ‘4 Ly b3
O P c?! 9| s ,03#
. i k — " 3 L. w w 'S-f .oo
A . M v 7.3 i ) e
é ol 03 R’y Y
—d < l L I 1 18 /5’ (03 37
Y : i E’J i L3 09| 72| .as ey o
-+ : } 4 ’ : ’
FOrm B samp]e . H [] é e 1] L)
. . 36
—t 4 + + : + 74 % - .?? ‘
HEEH 1 é u g 7S .33 . 3¢ +
— : 3 N r , (p‘/ 70 '.f.? 76
1 ) v » ) é ' . o 3*7 Ys) .32 30
-/ — , L v P70 197
é ) » 1) /0 48 S5/ o
1 pa F——t————— Q7 (2 (- |9
[ﬁ 5| % .33 .10
— T |7 |’ |52 | es
“" é /‘/ /8 o¢5 .53 .
+— ——t e 35 |33 3y o
4 ’ 4 i+ - 03
‘ . - é Q.S D‘/ -36 155-
Number of Students 3% 3q|4% 9 o
-60.451,
KR20 Reliability b-48.41
Mean Reading Score 149 |15 2 ,
Correlation: Scale and Reading ' ) 737 . o
: . . "
? NI T




(RS) Labelling Number Lines

(Student page is shown on the facing page. ) -
- Graph of Class Means Frequency Distribution
| it ] I
3 i iftjjii ) R ) I Score % of students
h il lw ;L il CSMP [ Non-CSMP
i Heltithast sitthllEdl H| i Sm’ E A 8 [ B8
il | § 1] st 0] 05 o8 | 6% DU
il it IRt 1] 16 24 04 ¢
Tl il 332 35 R
T st 316 15 [28 |3
&ﬂ }E;;Eﬁ [T L. i | 4118 18 jo02 o7
24l i il ol -
1 ;| BRI Adjusted Means 'z. 2 :2 OZ ol
il “ il STt (e [non-cowp | P-valve 0% o2
t 13228 1351 BT TR T 8 © . .
| AR | 8 | 2.3 1.5 .03
i HiltaE % | 20 | 2 - - » '
R N e Site B mans by Ability Level
. 1 2 3 4. AT
esw| 2.3 |3 |24 109 |26
Fon-CSW |2 0 |'2.5 | RY | 2 [a.D
tstat. . f /) = R /74 ]
- f Site C Means by Ability Le;lel l
- A ) 1 2 3 4 A |
S A4 L] (AT R0 XA
fon-ts | 2.5 125 4.0 1.6 3.1
t-Stat. N 1.5 | b .51 .
Comments:
-It is hard to explain the hjgher scores in Site C for Non-CSMP students for Non-
CSMP students in Site B.
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(R6) Colored Squares Site A, B, and C

l

18

. : Site, A "Site 8 Site C
Test Items (See facing page.) h—g:';:z: Biserial z::c:c: Bisertal Zg;‘:gt Biserial
c NjC N j{C N|C L c N} C N
&
0th square N85 751,50 57|53 63| /0 v8||5% <o | AY /0
=Ty i .
oist squre (P T2 1 G )58 A .27 20| &3} 3 .23
t 2 345 67 €4 w1 . r
92nd square 23 80 31 L/ 57 o "?7-35’-’%0 53l 3 .22
About how many‘of the first 100 squares will be white? 87 78 |3 -3 j,3(0 ALY {"/O ‘/7 G oY
|
1 :
1
. %0th squre | S 39 |.23 .3 '1)3 bel.cd 226 ISD &551.22 30
- vz : ‘ \ .
., B2 N squre {49 33|31 3TNS3 Sl L3 do vy |.ad B
1 2% 4+ § 1 ¢ 4 ¥ 1l :
92nd square 50 33(.3¢. 39 Y Saj./5 SD|3¥ ¥y .32 .3%
About how many of the first 100 squar;s will be white? {30 27| ., ,yp ;/:’ 7| ve A ,/O ol .s5
) '. ¥%th square Ts Py ‘23 .5 :P? 73149 .03 ;67 Y- 27 g
' 1 '
‘:-m o squre o Sy -2> 3|57 4F].09 0 Wy s3 | o9
1 2 3 4 5 7 % 4 (0o 1213 |
. 65t squre 158 65 |-3/ 33149 53| oy, 37|5D 4512 .33
4 st square be? | 34- (,?9 3% .33l /5| /O .05 i;g o9 '/‘?. 3
sthsquare be |44/ /2 | .30 47(1337 @9) /2 35130 2. 25 /7
LS be 7163 62 70 TI T ) B l
Wi squre |47 4ol .30 L gplwd do| -0 a0 22|07 .3
- !
105th squre [/ AP 34 W25V 9 27 R JON/T /9 | =73 25
2
4 3 ' |.l 1 i 18
Which answer shows what the 75th, 76th and 77th squares will be? 53 4/3 ?;6/ ‘/2 .?/ MK 36 1/ o/ 3¢ o
. . . - .
wWhicn answer shows what the 152nd, 153, and 1545;1 squares will be? ‘/D t/é, .57 . .
) A RLE ) EPWINEY WD Dy
(See ne®t page.) .
Number of Students 1Ry 732 72 &9 o 7¥7
KR20 Reliability Jo “w Y Y3 5D
Mean Reading Score O .
g ] 0.0 DO 150152 |le] 15.]
Correlation: Scale and Readin )
: /o ./ 17
B A126
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(ﬁﬁ) Colored Squares

Frequency Distribution

) Score % of students
1 ? 3 & 5 & 1 & % 1w n . CS“P Non-CSN? |
e "R C [ A B C
;ut cal:;- w11 the 502h square be? black  white . © Ol' °i~ ol 02 of 02
!viut eslor will the n.xt squars bde? Black wiite . , % m M 01 {” o'
Whax color will the 92nd square be’ black whits 2—8 ‘s ‘q % 23 ‘1 ﬂ
About how mny of the first 100 squares will bt white? Q"ls 61 zq ‘g ‘L 3, ‘q
/ -1 111 00 0of 87 oo 00
(and so on until the last item) -
Wt 11 pacirs, Wes s 8 £ swartions belmn. Cirels row s, X ' Site B Means by Abflity Level
(] L S 4 | 1 4 ¢ n iy S} § A3 1%
léif [T TT [;;lll_[il L_Jll ' 1 2 3 N Al
Mﬂ-—" m-"-te-":. Tl: n:'ﬁul-vunn':nr . ¢« v ¢ 4 N m 7 9 ‘7' SF 70 73
[(TT] (1w (T WCT - 29105 | 70wz
N » ¢ . T t-Stat. L O ,Co 1 O ' .\3.
l‘-—:-m—mu-‘.!rx. Mire, ond 1S40 songres w11 22 4 0 € ¢ Site C Means by Abflity Lavel
n W ! g ta 3 eyt * 1oy "
NN | [f]ll[:] Ii. [ 1 2. 3 |- 4 ATl
Graph of Class Means eoe| 16 62| b | b0 b.4
e A ncoe| 05| 5T] G4 57 40
"'j ik l; 1 i T tstae) |1 a '54 Wy
| i Ml
I I TR o,
q H .” l H ;! s £3~. "G{Jj .
- l[ 1 § HIM Bt HHEHH L] Hin R
e R
| I.A‘ RO R zaipit] sl Adjusted Means
i | i HIHHIHH I | S1te [ oo [yon-comp | P-value ‘
7 ' ﬁl“ i I R “af0s | o4 .05
' | 1‘|: AR Lr t °4 7.5 71 _
H } | i i b | 1 H A
N A C e 1 o [ o5 T
t T ¢ S
Comments: '

-For the second and third patterns, students at Site A didn't do much better (or
did worse) than students at the other two sites (though they were much higher in
ability). It may be that the strategy of simply matching the one's digits was
used; it happens to work in these two patterns--but not in fourth pattern, where -
Site A did better.
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(R7) Dependent Qutcomes, Site A
- Percent L.
Test Items + ia
Correct Biseria
C N C N
Some boys played a game. Everyone got at least 2 points. There were no fractions.
A jot three tices as many points as C.
8 got half as many as C.
C got 2 more pointls than 0.
E got half as many &
F got more than twice as{mny as D and less thin twice as many as C. .
o won the gane? - 5| w7 |57 .05
Who was second? 7 eyl by . 83
¥ho was third? .«,7 | g0 | .3 sy

¥ho was fourth?

e |td | Fy | 55 |®
35 | do [0y | .3¢

Who was fIfth?

Who was last?
A11 Correct 1€ 149 |7 .75
Suppose A got 18 points - - .
How many did C get? : 7 | 53| .8 o3 |®
How many did € get? I3 |35 | 3 oY
Mt;- rany could ? have gotten? OL/ 0? . 3? ) 5_8

(Give 411 possidle answers)

(Scored if students wrote 9, 10, and 11.)
Suppose £ got more than 5 points and 8 got less than 10 points.

How many could 0 have gotten?
{(61ve a1 possible answers) | 0] |ox /9 v // .

’

(Séored if sfudents
wrote 12, 14, and 16.)

e
Number of Students \ soe) | 132
KR20 Reliability ' 7 .73
Mean Reading Score 20.0|J00
Correlation: Scale and Reading | 37




o

@

(R7) Depen'dent Out comes

Student page is shown . .
(Stu page 15 sho Frequency Distribution

on facing page.) Score] % of students |
Graph fc;us nw;s CSNSLN.\—(SMP
1o | ]
o] o9 o%
L T . || o2 | o3
.55 :l% It i i { 241 20 41
I ll H H i 4 H 1 '
AR R 5[ 52 | %
%H' fRAT iRl i gl 10 | o8
50 i it i ! S e q 02 ol
:i | !; ! [j k‘ I il HiH “. .L, ZJWF"J"" #ﬁ‘ W W l O
pnuri ' ST 20 r; ..:w —:b_ M:“_‘EJ L_Jl | 0 O o O
i; ©,_Adjusted Means singstiitiin [Hn “" ;
ST | 51t o [non-cswe | P-¥alve | i ,
| A |s.0 4.5 20 |HITRHHIRE A
i o il l H i ! <
TR
) LI *
Comments:

-This scale required students to organize a set of data in which paifwise relation-
ships are given. The problem lends itself to, but does not require, the use of
an arrow diagram. '

-4
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J
£ U: Elucidation Category .

-

-
U3 was in the same format as Ul, i.e., a set of problems, for each %f which
students were to list as many numbers as possible which fit the stated criteria.
U3 was merely a revision of U1, using different problems. U2 was a new scale,

though it could also be thought of as merely one more new problem, albeit more

complicated than any of the individga] problems of Ul and U3.

Ul - Elucidation. . . . . . e e e e e page A132 Site B-Repetition from 5th grade.
U2 - Rules for Getting tol2. ... .. - - A134 Sites A and B. New.
U3 - Multiple Answers . . . . . .. . ... A136 Sites A ard C-New problems, but

repetition of the format of Ul.

A131




(U1) Elucidation, Site B '«

\
Ls

Test Items

Percent
. Correct
-~ C N

L
A -

Spin bo{h spinners at the same time.
i .

Your score is the total from the two spinners.

@ ()

What are the ‘possible total scores? _ 25, (5 other possible correct answers)
~

Start at zero.

- Counting by?

End up at 24.

What could you be counting by? 1, (7 other possible correct answers)

7

Close your eyes.
Pick out three baﬂs.“
Add to get a total scorﬁ.

What are the possible total scores? 52, (6 other possible correct andfers)

\

Multiple of 2,
Multiple of 3

Smaller than 50 (7 other possible

For what numbers are all three statements true? 24, correct answers)

X

—
Mean score out of 25;

/3.3

g

Number of Students ) N

Mean Reading Score

Correlation: Scale and Reading : .

13

s

s

A

4

0

gy
J




5]
o
|
(U1) Elucidation
. (Student page is shown on the facing page except ; ; :
[ that students were not told for eachpp?‘oblem P ' Frequency Distribution
how many answers were possible.) Score | % of students
‘ CSMP  [Ne-{SMe
) 02| o2 | o6
. Graph of Class Means
° O R A : 3-5] ©3 |
ptl I T '! } MR- | W% | 26
Al |q' l'.’ tiil 1- H ‘ ‘o-;li 30 3!
-ty 1 | ] ] ] 1 ! -
15 I | Wi il 7 b iERIH H " 1 20
T gtk e ML) 2223 32 [ 02
Hi ) ittt i g
° E | z I Eﬂs i ":“h § i ! 1 ! i
lo"i-! i o I ) kil 1] i
L | i, ‘ g
il TR TR TR T | )
il | i : Adjusted Means
S'--!'ii I I t | 1 I Site CSMP Non-CSHP p-value
PY HHMHI il HIIEREENEE a0 |l f
w ‘;; '»' | l ‘l,‘ i . | \ I Maans by Ability Lave
«.'MUHH!‘HMW il it H“u “ ! »Hil., ﬂ 1 2 -1 3 4 ATl
' t t . cop| Q0.0 172l ssms| 2| sy

Non-csw | g || /g |0l | s0. 0| 11T
tsat. ! gl .6 123 | .51 3./

Comments:

-This scale was repeated from last year.

A133 , 1‘10




)@ (u2) Getting to 12, Sites B and C

L

' ’ Percent
Test Items Correct
C N

1. Always start at zero '//(
2. .Only use these numbers: 2, 3, g; 7 N
3. Only use thése operations: +, -, X, ¥+
4

. Always end up at 12.

Solutions

Start at zero, +7, x2, =2

Start at zero, +5, +3, <=2, x3

X

etc.
Mean: number correct minus number wrong
site 8 | 37| |9
- : . " sitec | 26| I8
A
L
Number of Students SiteB |72 |39
i ) Site C Y2 128§
\' /39 lis 3
Mean Reading Score 158 15/
Correlation: Scale and Reading *30 0
O

ERIC 134 11,




Frequency Distribution
(U2) Getting to 12 X
o Score % of students
Graph of Class Means | | . CSMP ND'«-CSHP
W i } i i i Sives: c B _C
4 | }hw : I - ? ‘!% 13 CYRTA
!ll Il i‘ THHIH | I"B 29 27 38 :i
AN TR, e i il 4-5 28 22 |16 15
Tttt S i Ui 1 18 13 Jo2 02
i T I € [o% 00 (oo o2
‘! | #; 21! illi IR i H | q ol o‘ 00 O‘
i (TRHTHT ] HRH "l !
4 I Ul :L H t
2 i i it - -
I 3 I Adjusted Means
H all qF H E1N:: Site CSMP Non-CSMP p-value
i !lf i | fiiTios | 35 | 1 .01
I!u,,il L Ay i ﬁrhEE ac | 2.7 1.8 .08
s + - 4 ) 4 Means by Ability Level
Site B 1 \2 3 4 Al
' | b
csw Y7 |43 |20 |3
Non-CSMP 20 | 20 7118
esat.) |29 13712/ 157
A Site ¢ Means by Ability Level
y 2 3 4 A
s L b | o7 i,j 28 1 A7
Non-CsMP | 2 & /5 O 1.7 /.8’
t-Stat. .0 4o 1A 131
K
<
N
A 135
o 110




(U3) Multiple Answers, Sites A and C

’ Mean Score Frequency
Test Items c T N | 20 |pistribution
Site A] A A C | CSMp Non
C C A
Spin all three spinners at the same time. — C C
Your score is the total from all three spinners. 95 .9 0 10 17
EAYEA R
\ 9.3 8.6 . . 1 °§3 051
A : . 05 05
. What are the possibdle total scores? (ig, 625 1 87 78
(Maximum- number possible 11) e 26 17
Start at zero. / ¥ .80 .67/ 0 os-08 06 08
Count by some number. . M 100 04y 02 05
£nd up at 60. (Maximum number possible 11) 6.8 5.5 |-49 .45110 o8 os\m 00|’
Wat could you be counting by?  eg. 5 .4.6 4.7 1101 o1 o1 00
. |85 .83)y 1009
Close your eyes. ’ 27 38
Pick out three balls. 6.6 6.0 .78 .8411 o% o?)
Add to get a total score. 3.9 3.5 g 3 \ 25
What are the ;'msiblo total scores? €g. 93 329 . 2:,?9
—(Maximum number possible 9)._ 9 % 04_-
Nitiple of 2 0 M 34
Witiple of 3 S a7
Smaller than 50 4.6 7 10
' 2.5 27 24
For what ‘numbers are all three statements true? .
(Maximum number possible 7) 8944 / S%o ZSSL
Digits must add to 5. . 0 w7
Setwaen 200 and 1000 ) 3.6 //68 77
What are the possible numbers? . eg, 311 1.2 )y o 12
0 , 28 22
) . 19 M 0 .
(Maximum number possible 9) 00 01
Number of Students 124 1136
168 157
Mean Reading Score 20.0 |20.0,
15.8 15.1
: Corre’l ation: Scale and Reading .30 .34
/ .
Q : I‘\ 136




. (U3) Multiple Answers

(Student page is shown on the facing page. -
Samples of correct answers as shown, appeared :

on the student pages but maximum number possible
was not shown to students.) )

4
For convenience, partial \
frequency distribution is \
shown on the left hand page’| \
t 1€Te
A
, Site C - Means by Ability. Leve!
Graph of Class Means
¥ r T H a 1381 T ] ‘2
R M T s [ ¢ [
AR e Y cor [ 168 10T (128 T3 17,
MﬂNH hi ! Pi ol l’ im Non-cswe | 163 | 167 | 1.5 02 1,33
s L it TR o _ —
L o e S A N EF Y
.'u;; 9 ' i 1! i .
e 1} HHTTHH s H HERIT xi
h 33 .»_l 1|
”“! ' i ﬂd-u | fﬁl !'.
ll[ il

Adjusted Means

1 | site

|
‘ ‘ il 'Trh’— i
e
l 1 2384

T A .

.“' I’ -

AL l‘ | ! i » CsMP__| Hon-Cshp | P-value R

o : e gaA | 29.7 | 21.0 .01 ?

|$w! i i ! . .

i ilfilac [1s.e T ee [~ . ‘ ‘

Comments:

-KR20's were done for each separate problem and are given béside the data for
each problem. .

-The time factor may have affected students' scores on the last items.

$
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®
W: Word Problem Category
]
\) The list of scales, below, is self-explanatory except for scale W5. That )
scale consisted of miscellaneous, interesting-looking word problems, often with
® *a strong component of logical reasoni}ng. It was used at all 3 sites’, but the
items differed slightly from site to site so the scale scores’ from the 3 sites .
-~ ) 'Y
are not directly comparable. -
@
W2 -~ Two-Step Word Problems. . . . . . page A140 i
. Site B. Repetitions from 5th grade
g W3 - Three Step Word Problems. . . . . . . . A4 \
® W5 - Miscellaneous . . . ... ... ... .A144 New-All. Sites.
W6 - Amount of Information . . . . . .. . . A148 New-Site A.
. Fnd
\ 1)
° .
K 1
( »




2’

(W2) 2sStep Word Problems, Site B’

wn

Each week she spends $2. -

How much will she have left after 5 weeks?

The cost of gum is 3 pieces for 10¢.

How many pieces can we buy for 40¢?

Pam gets 50¢ each week.

She always spends 30¢ and saves the rest.

How much will she save in 4 weeks?

On Saturday Amy and Susan made $13.selling lemonade. r
On Sunday they made $5. -
They put their money together and"divided it evenly.

How much did each girl get?

Jim has $10 in his bank now.

Each week he will add $5 to his bank.

In how many weeks w111 he have $30 in his bank? —

John has 5S¢ more than Tom.

Ann has 3¢ less than Tom.* ¢ ' k‘

55159

55 143

LS | 62

45 | 33

.79

\
ol

.13

1R

.90

Test Items gg:ﬁggt Biserial
C N C N @
1. Shirts cost $10 each and ties cost $5 each.
Peter bought 2 shirts and 3 ties. " . : ‘
What was m§ total cost? ] - 34 83 b/ 3(7
i 2. Joan starts with $40. <

N

IToxt Provided by ERI -

If John has 20¢, how much d:)es Ann have? a’ QO ) 77 , 4/ 7

1 Number of Students 39 |

KR20 Reliability 834 7Y

Mean Reading Score ’ R Y273

Correlation: Scale and Readin ’

ca n 9 3

o A 140 . N

EMC» e '

~
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-®»

(W2) 2-Step Word Problems

et

(Student page is shown on the facing page.)

®
Graph of Class Maans
iR AT M Frequency Distribution
il i IR Score| % of students |
¢ i At CSMP_[Na-CsmP
H “-.—-i i o ‘l m
ittt EL ~ dliftiy [ ]o8: |15
I __T:n-sij':;— sttt il e | 23129 32
. il 452l |2
r: 1
gl | 1 (118 09
i — ’ ' "1 1] 13 09
i it Adjusted Means .
i ]| Stte [comp | on-comp | PoVAIve
| B | 3.7 3.2 .25
®
% +
-
Site B Means by Ability Lavel
® . : ] 2 3 4 A
CsHp 3.2 10| 3.1 :
Non-CSM‘P 1Ll ao 1.9
.m t-Stat. ' A5 |-1.3 3.7
. . “a
®
0~ ) ) N

PY . : ' A 14]




A

(W3) 3-Stage Word Problems, Site B

Test Items

Percent

C

Correct
N

C

Biserial

N

3.

Shirts cost $10.each and ties cost $5 each.
Altogether Joe §pent $35 for shirts and ties.
He bought 2 shirts.

How many ties did he buy?

Joe puts boxes into piles.
Each box is 1/2 foot high.
Each pile is 5 feet high.

How many boxes does he need. to make 3 piles?

Bf11 loads 6 boxas in 2 hours.
John loads 4 boxes in 2 hours.'
Together, how many boxes do they load in 6 hours?

Mary has 4 more warbles than Pete.
Pete has 2 more marbles than Lisa.
Lisa has 3 more marbles than Ed.

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

Monday, Tom ran 13 wmiles.

Tuesday, he ran 8 miles.

Wednesday, he ran some more.

His average for the three days was 10 miles.
How man® miies did he run on Hednésday?

-

2

13

al

A4

15

o5

.32

65

59

.02

55

.53

b

.39

.53

.70

Number of Students

KR20 Reliability

Mean Reading Score
Correlation:” Scale and Reading

3
.8

150

A 142

> 15,
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- ~.
(W3) 3-Stage Word Problems -
-
® (Student page is shown on the facing page.)
"~ raph of Class Means \ .
NI { T e 1 Frequency Distribution
b | i : l illif i i JLJ | Score] % of students
o (it IR T TR # i CSMP  [Ne-(SMP
i ‘l HE '_ ]~ H ' ! O 1* 43;
il | ittt ; ! L} 40 | 33
H i Mk i i | { | 21 18 206
o I; ‘I l J i it H 3 Oq oq’
' sl et I
l ! 151l H il 41 03 o
2 “ i| “. |H i ] T LL»i wTRITUT 5 06 o2
WTP' | AT Hi3 Adjusted Means
,.,}}“q! it i S1te | comp [ on-cswp | Pvalve
® 0 5!?@::,!,@, 3 W '-,:Jrﬂ%uj HEREERE 1.1 .26
t ¢ t Means by Ability Lavel
1 2 3 4 AT
PY cswp /8§ b | /o /.0
’ Non-CSMP 26 1.8 |7 |10,
’ ’ t-stat. | 2 =Y 1.7 1.5
- - )
®
o
® A




I3 ‘ h
(Ws) Word Problems, Sites A, B, and C.  (Form A)
Percent .
Test Items - Correct Biserial Py
C N C N.
s (— indicates items were not administered at this site.)
ore 36 93 3% -7
Every chess club member played every other wember just once. 2 20 &’y y;m |-e% -’72
After a new member joined, 8 more games had to be played. b) 16 2y a1 -
e) 12 e o
How many members are in the club now? d) 9
e) 8
Jose has 300 stamps in his collection. ' a) 100 qq <7 19 Yo -
If one-third of the stamps are from Canada, how many are from Mexico? b) 150 ‘f'l Y¢ -3 | -~ 09
c) 200
d; Can‘t tell y3| *3 ag 23 o
Steve has 7 bills, ‘ a) 2
Some of them are $1 bills and some are $2 bills. b; 3 ; 56 | u? b2y
Altogether he has $10 in bills. c) 4 Y .36 -7 .09
d) 5 - - _
How many $2 bills does he have? - )
In ring toss, you get 25 points for each ring on the peg a) 20 O& |00 .19.
but you loce 10 pgﬁts for each ring off the peg. b} 30 - - 2\8 09 ®
Wnen Bob played, the wind blew two of his rings off the peg. c) ;0 - _ _
d) 70
How much did his score go down because.of the wind? e) Can't tell
Three-fourths of Tim's field s planted in corn. a) 3/2 33 35 - TA
One half of the corn is sweet corn. » b) 3/8 . I e 15§,
N e HRYF AT A s
portion of the field {s planted in Sweet corn? d) 1/8 . ®
In Mrs. Jones' class:
12 students wear tennis shoes - \
18 students wear glasses. - ’
9 students wear tennis shoes and glasses . - - - -
3 students don't wear tennfs shoes or glasses. 00 00 .00 .00
00 ol .00 .03
How many students are there in Mrs. Jones' class?
, Alice has 8 cents more than Julie. . - ®
Alice and Julie have 40 cents between them, 3) 1y . §6 26
How much does Julie have? - - - -
Three y2ar< from now, Bill will be twice as old as Eob.
Two years from now, Ed will be 5 years old. 24y 924 <3y~ I§
How o1d s Ed now? i R - o
. . . . o
Site A ~ Site B Site C
Number of Students o4 3 | 39 4b | 68 70
KR2C Reliability 6l .55 |~26-08 |.29 .24
Mean Reading Score Q0.0 20.0 (139 1531 16.1 151 : o
Correlation: Scale and Reading .30 Y A7
kY _
i A 144
y -
ERIC i 15, | .

Aruitoxt provided by Eic:




(See page A147 for statistics and comments.)

A145




(W5) Word Problems, Sites A, B, and C. (Form B)
Percent
Test Items ) Correct Biserial
) C N C N
form 8
Don bought a bag of 20 bl wersen |52 1he [ 1
ou abago new marbles, a . .
He now has 75 marbles. b) 75=20+m a5 | 47 | . le
We want to know how many marbles Don had before he bought the new ones? : m.;g-%s ¥ 29 oy 0!
n=75-20
Mark a number sentence that cannot be used to solve this problem. . s
A jar holds 1/2 as much as a pitcher. a) 16 pints s 63 of
If the jar holds 8 pints, then how much does the pitcher hold? b} 12 pints 33 ’
c) 4 pints . oy 3y .30 23
d) 2 pints
The boy scouts reserved 4 rows with 7 seats in each row. 46 9a §5 723 "7
Only 18 scouts came to the game. 28 55 LY .d0
10 33 7 a3
How many seats in the scout section were not filled? 8 G 5?
.y .
3111 took tickets at the movies, $100 7 '7;’5. oz | 0¥
Adult tickets were $1.00 and children's tickets were 50¢. b} $70 3¢ . 3§
40 adults ar< 60 children bought tickets. go 3/ 27 28 ‘
0
How much money did they collect? %
NCZ%)
Ellen bought 12 pepper plants at a sale price of 3 plants for 40¢. ©a) $4.80 3G 50 53 - [ ~-.05
They usually cost 25¢ each. b} $3.00 32 ‘(2|29 .
c) $1.60 ] 9 o /] &<
How much did she pay for the plants? d) $1.20 )
Altogether Mary and Sally have 36 candies. n; 6 /9 30 AR P!
Mary has 3 times as many as Sally has. b ? - - - -
c) 12 - - - -
how many candies does Sally have? | d) 27
Site A only. e) Can't tell . . o«
One day Terry found some marbles. ' 5a 39 Ay | .52
The néxt day he found twice as many marbles. - - - -
The third day he found one more. - -
That gave him 16 altogether. - -
Mow many did he find the first day?__.
Site A only.
(
Site A Site B Site C
Number of Students b2 Wl 34 43 .1 93 11
KR20 Reliability b7 .13 L e 13 |19 .30
Mean Reading Score 20.0 20.0 | 139153 161 15.]
Correlation: Scale and Reading .30 Jb .04
!
A 146
1 20




(NS') Word Problems

©
® (Combined student pages from all >
sites are shown on pages Al44 and J
A146; no site was given all the
items.)
L
Adjusted Means
Site [ oo | non-cowp | P-Value
aa | 3.5 3.3 -~
08 | 1.4 0.9 .02 . F
¢ AT |10 1.1 - '
No grapb is presented because ?f Means by Ability Leve]
different items in all three sites. )
L . _ Site B 1 2 3 s AT
) /e | 1S oy | 1LY
Non-CSMP /.2 |45 | /7-a | 1Y
. t-stlt. L 3 8 . y/ Nt - L/' » 3
Means by Ability Level
Site C 1 2 3 4 | A
we| 12|10l V312 ]2
® noncsw| .3 ] /.3 L] LO |/ 2
tstat. |~ 51/, 0 g1 .9 . A
PY Comments:
-At all three sites Form A was considerably harder than Form B.
® -The "Venn Diagram” item (#6) which was administered at sites B and C was the last
item on the Jast page. While the difficulty level of the item might have contri-
buted to students' poor performance, the _time factor cannot be ruled out.
A
o
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(w6) Amount of Information

Test Items . gg:ﬁggg Biserial
C N C N

L

Form A 1. Mrs. Smith bought 3 cases of pickles.
. tach case contains 6 jars. ' ®
How -many pickles did Mrs. Smith buy?

2. My cow weighs 4 times as much as my goat.
My goat weighs 3 times as much as my dog.
My cow weighs 600 pounds.
How much does my dog weigh? ¢

3. Three boys.spent an average of $10 each.
How much did the 3 boys spend altogether.

4. Al has twice as many pencils as Ed. . s | ' )
Paul has 3 more pencils than Ed.
Who has more pencils, Al or Paul?

form B A @

1. There are 96 boysCipsthe school.
" There are 89 girls in the school. »
" How many buses will be needed for the sckool picnic?

2. A car goes 55 miles per hour. . g
It ‘goes 15 miles for each gallon of gasoline:
How long will it take the car to go 165 miles?

3. Pat and Leslie have 30 books altogether.
Pat has 8 more books than Leslie has. \ ) i
o How many books does Pat havé?

4, A man needed 9 fence posts on each side of his square garden.
The fence posts were 6 feet apart.
How many fence posts did he use?

Number of Students
KR20 Reliability

Mean Reading Score v

Correlation: Scale and Reading

o A 148 . @
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@
(W6) Amount of Information
o (Becadse of the unusual nature of this scale, and the scoring required as a ¢ -
result, the_usua] summary statistics are not available at this time. The
data are being reanalyzed.) :
. ré
® .
Samples a) Ties cost $5 each. ‘1
Bob bought 3 ties.
!;,HON much did he spend on ties?
o {0 Need to know more
@ Exactly the right amount of information
{0 Too much information (cross out the extra information)
o
b) A box 1s 10 inches long.
: It is 8 inches wide.
N What is the volume of the box?
[ Need to know more__ How high the box is : -
0 Exactly the right amount of information ;
@ (O Too much information (cross out the extra information) ,
¢) Tom bought 12 apples at 10¢ each.
@ . How much'did he spend on ap;ﬂes?
[0 Need to know more
{0 exactly the right amount of information
 Too much information (cross out the extra information)
o
~
. L]
*
) AN
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Interview Study

i

Rationale . 'ﬁ

’

In order to observé students' difficulties both 1in undehstanding the task
demands of several of the new scales and in solving items in those scales, CSMR,

and Non-CSMP students were interviewed at the time the scales were piloted.

A brief discussion of the procedures used in_the interview study and a

brief summary of the®results of the study are presented in CSMP Evaluation

/
Report Ladue Sixth Grade, 1981 _ (Report #4) pages 43-64. This appendix will present

an amplification of the results described in those pages.

In this section, a sample of the student page fd} each interview task wilk
be reproduced and the purpose of the scale will be discussed. Following that
the various levels of studegts' success with each scale will be presented and
samples of students' verbatim records (enclosed in boxes to aid rgadabi]ity)
will be inc]uded\to show how students at each-of the levels solved the items. o
Following that there will be a prief summary which will relate sfuden;s'

interview performance to the data frcm the administration of the scales under

the testing conditions. A description of the sample is also included.

In all, eleven tasks were presented to the 30 students; nine of the tasks
corresponded to the MANS scales in the test booklets and two were novel tasks
which were being administered on a.more experimental basis. Sampling of ‘. R
scales was done because of time 1iﬁitatigns and an average of 4 to 5 scales

were administered to each student. {

‘Bl

‘l.sd
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In 511, thirty students were interviewed.

Number of Students Interviewed

where x = CSMP students and Y = Non-CSMP studefts

MALE FOALE TOTAL ]
. Above 5 4 ' 9
Average
A1ty 4 3 7
- Selow v 3 4 7
R Average
o3 8
Total 0
7 7 S

A11 students were interviewed individually by one of two interviewers.

Interviews were conducted in empty classrooms or officed and took place while

the rest ‘of the class was doing the MANS tests.

The eleven tasks and the pages in Appendix A where summary data on the scales

« - can be found are as follows:

A Y

1. PrelA]gebra: (A1) Algebraic Symbols - Appendix A, pages A6-7; (A2) Solving

Equations - Appendix A, pages A8-9; (A3) Summation Operator - Appendix A, pages
¥

“ A10:11; (A4) Mu]tip]yinq Summations - Appendix A, pages A12-13; (A5) Functions -

Appendix A, pages Al4-15. ’//,/

2. - Logic: (L4)\Idéntification - Appendjx'A, pages A54-55 and (Lg-L10) Venn Didgrams -
'Appgndix A, pages A60-63. (Note: In this report the logic tasks will follow the
probability tasks.) '

-
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S

3. Probabi]ity: (P4) Dependent Qutcomes - Appendix A,\pages A110-111 and (P5)

Conditional* Probability - Appendix A, pages'A]12J113. (Note: In this reporf a dis-

A
Students' performance for each of these categories will by discussed in

turn. .
\‘.
The data will follow the format shown below. . ;
i .
o N ' %\
. | .- . : K )
. Scale Name : . . l (

Rationale of the Scale ~ .

Number of Students Interviewed

Description of students' levels of performance

v

- o (Number of students (CSMP/Non-CSMP) at each level.)

)

. “,
Student Mans items |
- *
Verg?tim S student solved.
1\ ’ . e )
Transcript I .
’ s - ,‘

Discussion Y
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Results

Gverall, students, both CSMP and Non-CSMP, displayed-several dif?erenf\
J

N levels of success with the tasks: some students showed that they understood
the task, and were able to correctly solve it; some students had understood

what was required for solving the task but made errors in computation or

o

strategy; other students appeared not to a) understand what was required of
them and b) as a result made errors both in computation and in strategy. *
For all the tasks only a few (4-10) students were interviewed and the

CSMP/Non-CSMP balance was rarely 50/50 so conclusions about CSMP/Non-CSMP

»

*

: perforﬁance tannot be:bhequivoca1lv As far as understanding the tasks and completing
. the t§§ks, both groups performed about the same/across all tasks; however CSMP
students¢generally tended to fall inté the higher ability Tevels more frequehi]y
N\ . .

. than the 1ower'ability levels whereas Non-CSMP students were found %n the lower

ability*levels more frequently than CSMP students.

[
L) 4
’ M - . ' N P ¢
v ' ™ \
a
-
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K
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1. Pre-Algebra

-
¢A1) Algebraic Symbols

-

Students were given written examples of the use of algebraic terminology

(a letter %epresented‘a number; for example: 2a means 2 times a. If a =6, 2a =

2 x 6 = 12). The purpose of the scale was to ‘determine how well students could "

solve equations by substituting the numbers for letters when one or two variables

were present.

™~ 1]
Sample: .

In these problems, letters stand for numbers.

.

A/Sazoles: 2a means 2 times a. If a = 6, 22 = 2x6 = 12. ¥
' " 3bc means 3 tires b times c. If b =2 andc » 5, 3bc » 3x245 = 10.
7
prodlems
Ifc-landd'J.‘thenS:d' %
\
Ifc=2,f=2and g =3, then defg »
lfy';-.thenlly-_— . y
N=.6: 2 CSMP, 4 Non-CSMP
There were three levels of ability shown: .
- Level 17 Students appeared to ynderstand the samples
and made no errors in computation.
. (1 CSMP, 1 Non-CSMP)
Y
Example
CSMp - 5% means 5 x 5 = 25 2.
62 would be 12--nc;, no, 36 N
) : 2. . X
4% would be 16 :
If d = 8, then d° would be 64. %If. d =8, then ¢° =

9

™ -

and the Non-CSMP student's solution was eéﬁa]]y s;raightfoﬁward.




@
Level 2: Students appeared to understand the sampies Gt T
P and initially made no errors in computation
but subsequently began to make errors.
(1 CSMP student)
® Example:
§2 equals 6 x 6 equals 36 52 . -
42 equa]; 4 x 4 gquals 16 2.
If d = 8, then ¢ equals 8 x 8 = 64 2
3.2 If d =8, thend“ =
o if a =2 and b = 3, then 2~ b° = (long pause)
- - 32,
. 2x2x2x3x3= (long pause) 144 1fd=2and b= 3 then 2’
If ¢ =1, then ¢ = 1 | Ifcel, thenc®s
Dl
= = - x Ve
| If d = 5 then 2d° = 5 x 5 x5 -- 5 x5 =25 1fd =5, then2d? »
@ . - - .
;- } . T
. Level 3: Students made errors which indicated they P ol
J dit not begin to understand the.gperations
" required. <
Py q
(3 Non-CSMP students)
‘ > - 62 .
Example: 5% means 5 x 5 (reads sample)
\ . v 2
® , » | 6 x 2, woulp be 12 and 4 x 2 would be 8 4.
If d = 8, then d x 2 would be 16 Ifd.a'thendzc <
3.
Ifa=2andb = 3, then a” is 2, s0 2 x 3 = 6 .
ax2an 1fa%2and b= 3, then a3p? =
and b = 3. 3 x 2 =6, then, 1t would be 12. s
o - Ifc=1,thencx5=5. If c =1, thenc” =
1] o - :
Discussion :
Ziscussion
® . .- ] ) . .
The interviews show that when students incorrectly solved the one variable
. . . . - . .
equations, it was because they multiplied by "2" *instead of squaring. In the
two variable equations students Tost track of how many times to multiply or
. ‘ - v ¢

ﬁncorrect]y combined operations. Thus students:who-incorfbct]ywsolved "If

2

d = 52 then 2d° = ?" usually omitted a step and said "25" or "10".




l""f,l.

- {A2) Solving Equations Y -

¥

. This scale, a variant of Al, required students to solve simple equations.

Unknowns were represented by letters and instead of substituting a given value,

students had to solve for the value.
Samples:

d+13e 14, s0d-*

e-425 soe-

—

o

6xfe12, sof-=

N =28: 3 CSMP, 5 Non-CSMP

There were three levels:

Level 1:

DRy
(31

g e

~

Students correctly soived all items.

(2 TSMP,-1 Non-CSMP)

L

+ 13 =14 so d must be 1

-4 s 5s50e must be 9

. 6 x f = 12 so f must be 2 'cause 6 x 2 = 12
gtd=8, so é 3 32 because 32 +4 =8
¢ 7 xh+1=15s0h must be 2 because 7 x 2 = 14 + ]
3xy-6=15s30y =3 x.7 because 3 x 7 1s 21 minus 6 is 15

’
i

A

Level 2:
}

-~

Students correctly solved almost all items
but made simple computétioﬁ errors.

(1 Non-CSMP) )

- .

d+13 =14,
¢e-4+5,

6x f=12]
9-3-4"8.
(7xh)+1e15,

(3x i) - 6e15,

sod*

soe*

sof =

sog*

sohs

so | *

et




Example: d+13=14, sods=

:Y

¢d+13=14,s0d=17

‘e-4-5.soe=9? e-4=5 soe=
6 x f=12,5s0 f =2
¢+ 4=8,s0d,2 6xf=12, sof=

g&4 =8, sog=

Level 3: Students correctly solved the first few items but
made errors which indicated they did not under-
stand the algebra concepts involved.

“»

(1 CSMP, 3 Non-CSMP)

Example: ' -

(Solved items 1-5 correctly) )

Then
(Jx3)+1=26, s0j-=
(3 x 1) (Tong pause) (3 x i) - 6 = 15, so0 1 is (long pause) 217

[ don't...

o k+2+k+1=211, soks=
and

2ks, S +7 =1, no I mean (long pause).

v

Discussion

The first three problems called for comparatively simple computations (addition, '
subtraction, multiplication) but solution of the item with a division sign

elicited an incorrect solution by division strategy. The more complex items,

\ .

involving two operations, caused student§ to lose track of their operations, and

7
difficulty others had in the testing situation.

unknowns. The difficulty which students had in the interviews is paralled by‘the
: ~- -

17,




(A3) Summation Operator

Students were introduced to a novel summation sign ( ::ZCZ called "an anvil"
or "a funny thiné nd were given two examples which showgd)"how the 'funny thing'
worked" and were also given three practice sagples. They were then expected to
solve other items using the same summation operations.

N=9: 5 CSMP, 4 Non-CSMP

Level 1: Students experienced difficulty/konfusion with the first
few items which was resolved when the interviewer used
socratic type questioning.

(3 CSMP, 3 Non-CSMP)

Example:

v

Welil, 1t has*a box up he're and two circles stuff. (Yeah, right.
What are you going to call that?) That. (Okay, but what are you going p
to call that strange symool?) 2-to 6, you mean? {Yeah, but you're going to ' @ +3 = E
have to say something. What are you going to call it? Got a name for it?) .

The shorthand. (0Qkay, 2 shorthand 6 is a short way of writing 2 + 3 + 4 +

5 + 6...how about this one?} From6 + 7 + 8 + 9, the Jast--the first and *

the last would be 6 to 9; 2 shorthand 7 = would be, umru: would be 2 to 8.

7

r° ‘e

Level 2: Students experienced noﬂdifficulty.with.;%e‘first few items but
then had difficulty with‘items which was still not éesblved
via socratic techniques, i.e., stidents discarded the operations .
. shown in the samples and used a perseverative é&dition/squraction

strategy. ]
(2 CSMP)

Il

. B10

Q ‘ . . 1 oo

~
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[
Example: : . ,
° (Does the samples correctly, and the first item, skips the second; and
then solves the third as follows): )
e o e e | DC 4 DE = DT
['m trying to figure, to figure out how to put it into one of these things.
The answer is 21 but [’m trying to figure out how to put it into (21?) N
° = This number here stands for | + 2 + 3 + 6 and this is 4 +5 + 6 which is 15 ;
and 15 + 6 is 21. R
Level 3: Student appears not to understand the samples and items. .
® . .
(1 Non-CSMP)
Example:
. -
2E6 Is a short way of writing2 + 3 +4 +5+6s05+6+7 +8can
' be w-itten 5 + 8. (No, can be written SES). ,Sd 3 + (silence} can be
- written as, [ guess-3 + 8, 3 +“(silence) 3 + (silence) 1. Can the middle one .
o be anything? (No, take a look at this one. Now, 2+ 3 +4 +5 + 6 and
5+6+7+8 has got to be SES so 3:@5 has got to be what/) '
Let's see. "(Silence) 3 +5, I mean 3. 1! k}wow the first one'sX3 and the last .
one's 5 but the middle one {s...there has to be a pattern...
o —
. J :3§§s: = + +
e : : ’
Discussion
~ While some students "cracked the code" for using the operator in almost
Ql] cases, other students were confused about the symbol. For some students,
o .
even practice and coaching did not erase their confusion. Even when students
. Were not confused about the general use of the operator there wefe occasions
(4: SE :9 - 5: 52 b) when they were confused about whether to subtract the 4 from
L
the 5, the 5 from the 4 or insert a zero). The test data show that theretwas a .
' similar confusion. When the task was "linear" i.e., adding from 1 to 6 (1::22:: 3
) . B11 -
Q v l o;u
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v

+ 4i:z§::6 = ) students were usually successful but "non-linear" operations
(where there was no straightforward continuation of an already established pattern

tq "copy") gave students difficulty (as the results of ﬂ ig : 7+ 6: Eg :a = showed).

(A4) Multiplying Summations

~ This scale extends the usge of the novel operator which was introduced to

students in the previous scale. g ;

o

N =5: 1 CSMP; 4 Non-CSMP 1 >

Level 1: Students began correctly then became confused.

(1 CSMP, 1 Non-CSMP) 2

*

Example:
-

4 DG 7 equals 857 plus & TC37 and then 2 DG 7 plus 2.0 8 2 ’
equals ZQC 7 plus 1 with a two up there and 3: )( :6 + 4:Z:7 equals :4E§7: = x + E

3E7 3E 7 plus (silence) plus 1 plus (I don't know).

—
Level 2: Students began incorrectly, but then through socratic
questioning correctly solved the items. .
(1 CSMP, 1 Non-CSMP)
Example: ‘

3

2 @S equals (read the samples) Okay. Got it. 45237 = 4 E7

+4Z:753nd Font1nued.) ) L
@:@Jr@’fzg
. ‘ '/ i
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ERIC

Aruitoxt provided by Eic:

@
.

i
‘

Level 3: Students seemed confused and were unable te.solve any items.

.

(2 Nom-CSMP)

Example: . ’ )

]
2D Csths mi....equa. .20 5ths equals 27 CI5ths plus 25C35ths plus
o~

ZESths. (Alright, what do you make of that now? The way you read 1t,

1t sounded like nonsense.) It does, h?,‘ ha. (0.X. Is there something you
didn't read?) Ah, the three over. (0.K. the three ove;) ah, um, ha (So 1f
you'd of said 3 over ZESths equals ZESths plus 2L Sths 2 JTT Sths
plus ZESths) ah, (Alright, does that make sense to you then?) Yeah,
(Alright...0.k. s0 3DC8 plus 37)C58 would be 2 Gover 33C58 0.K.?)
Yeah 2 over 4337 would be 437 47. (Alright, 0.K.)«and 253CT7 plus
28 would be a, ha, um aw, 2 over 27 plus T, no plus 8 (Alright) 3@6
Plus 4@7 um, 2 over 3, 3537 plus, gosh I needa yse the seven.

(A]mght 90 ahead and put that down.) Oh, (0.X. But you're not real sure.)
Yeah. .

3
| OC + DE D
2 ‘ _ .
| OC - OC + 5C
DiscuSsion .
Again, ‘'students were confused about the relations between the operator
and the numbers. The first item, which most students were able to solve, involved
the same "linear" solution strategy which students were able to use successfully

in solving many items in (A3). However, when the items became more complex and

called for more complex solution strategies the. interviewees had difficulty keeping

track of the operations.’
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(A5) Functions T

RTINS

An operator symbol is shown to students and ihey‘are givén sahp]es of How’fﬁe

symbol” changes sets of configurations. Students must then apply the same changes

s :

to other configurations. Producing those changes requires the coordination of

several within-configuration variables. “

Sample: oo

. Things can be changed with a q . ¢

1. :I ;hmges T to 2 We show this ';’h;nge by sa.y‘lng: :\(‘T) = -@
1 2. q changes A to } ‘.i"ﬂw}k‘ fay: -q (A) = > . .

x\ o e
3 ,:1 (ov\ e ol

A11 students (3 CSMP and 2 Non-CSMP) correctly solved these items. Both
groups of students expressed confusion about what was expected of them for one
or more items ng_they did solve those iteﬁ%qcorrect]y. Both groups of students

turned the paper sideways to check for the correctness of figure orientation.

¢

. h oth here it ' |
The 1 and the Z\HP up here on top of each other because up here says e do and thenq

»

3

change the 2 x's" and circle on the bottom to a circle on the side with

2 x's kind of on top of each other. And that was what that was and so I just

changed it eround. (long pause) Because, up here 1t says: Right there an x L
‘ do and then

with 2 circles and to do it changes™it to that. 30, [ moved it around--and

4 1
then "3 " um (long pause) because up here 1t says and ! just switched it around

to what the directions said. (long pause) Because 1f you--okay, you move the

backwards "L" right there, the other "L" will go there and then the x would go
on the bottom right there.

ERIC | 17,

Aruitoxt provided by Eic:




Well the “ 1" makes this turn so the line facing up would tumn to the side
s
~+50 1t wolUld go tn east-west direction. And thé “J " would turn the "M" to
the side so it would be like lying down kind of and the 3" could change the q( [\.

' X 2 0's and the plus on its side--and the “H" which we '\re supposed to find out

™ -

[ what happened. That would be like that (does it correctly).

The xx's and the ooo's. There's 3 o's and 2 x's. [ just make the x's have
3 and the o's have 2. The backward “ 1 ". And then the “3" would turn z and

the 1 to 2 1s and 1 z. And then this one [ had troubie on--I didn't know this

one that much. 0Okay, the "‘-] " would tum the 3 Vs--the upside down Vs--and

° 345, 1 think it changes it to 2 vs and 2 + 5. I'm not sure if that's right or l (::':)-

L )9

not. And this--the last one. Um (long pause) Okay. This one, would be

L(Iong pause) 3 0s and 1 y.

' . - :l “ means that you just change the figure sidewdys so you do that (does it q(l\
-
° correctly) and then the same with all these. You turn the sideways and you turmn

the two circles sideways and the plus sfgn, and n this one the--its iike an —'{(VQ-

[ tymed on its side so I put it back like that.

N .

Discussion -

-

; Most students relied on visual cues, i.e.; turning their papers sideways

>

) or re- copy1ng the conf1gurat1on and drawing a new conf1gurat1on and rotat1ng each

® variable w1th1n the conﬁguratmn Once students understood that only a rotation

"was required and rno addition, subtracfion, etc., they were able to comple

scale. When they produced errors it was due to confusion ‘about how much of the

® conﬁguratwn should be changed--all or on]y one portion, as well as confusion
over the sequence in which the operators were used. '
® .
» .
' B15
. \)‘ -l ol I’}
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(P4) Dependent Outcomes

. . . .. @
- Students were given spinners (A and B) and a set of conditions (winning .
- - - —means a combined score of at least 15 on one set of items; winning means getting
a larger result with spinner A for apother set of items). Students had to
combine all the possibilities exhaustively in order to achieve the correct answer.
N=17: 4 CSMP; 3 Non-CSMP -
®
Samples: " mules
R I. Spin 2 spinners.
Add together the numbers the 2 spinners point to.
You win 1f they 8dd to 15 or more. ,
Play the game 100 times. . // °
) .. How many times do you think
If you played with these spinners: you would win out of 100?
OAWEA
\U \8./ j
I1. Rules .. / ®
) E Spin 2 sp‘lnners . ' , . ' .
N : You win 1f Spinner A pointi’ to a larger number thnn Spinner 8, s ’ -
. ) Play the game 100 times. . / Y
/ - * cﬂ
. ’ : . How mny times do you tMnk
If you pl ayeq with these 2 spinners you would win out of ®

.

v ) .
I i i / '
N , £ Py

/ s
- o " There were three Jlevels of solution for this scale: o !
Level 1: Students used a combining strategy
. Lo ™~ ) ®
and used it exhaustively. ‘ o o
< (2 CSMP)
@




. (1 CSMP, 1 Non-CSMP) '

2

ERI

“Discussion

~ .

é’ou do how many times {f you plussed all of these togeth get

®
. aver l{or more? And you get 100 changes. [ put 75 because the only--would

| You--couldn't do 1t would te 7 x (sic) 7 and there's four ways of doing it, '
N-
1

» 2 and 3 and the only way would be 7 x (sic) 7. That is 14 not 15--so
you minus 1/4 that and that would be 75 out of 100.

s

’
i 1 times do you think
you played @ith these spimers: d win out of 1007

A | 1. .. a_——_-

Level 2: Students had a combining sfrategy but they éQ

used in non-exhaustively.

.

You would win, you would win--let's see. 50% of the time because 8, because,

because (pause) 75% of the time on a scale of 1/4 (How Come?) Because there's
[4 . .

two sevens you'd win 50% of the time 'cause {f [ spun it ['d get 7 ‘and if [ ..

spun it {'d ge.be and there's only 4 figures, 4 numbers S0, that would be

50% of the time. = - : . -

. ~

T 7 B )
-

. . If you playsd vith thess sptrmers: "

R
» «

Level 3: Students‘used no stretegy, were confused and

N L 4 .
’ relied on guessing.’ " : .
: .« (1 CSMP, 2 Non-CSMP) . : - »
Yo ’ :1-.: % you think

) 1? you playsd with thete tpinmers: ¢ win oyt of 1007

[ really don't know why but I think it's 25. ‘ ‘ ‘

wﬂen\st ents were aware of a stretegy, i.e;, combinieg both numbers on both
'spinners and they used the strategy exhaust1ve]y, they could solve the tems. .
Errors were. made when they fa1]ed to use the correct strategy’ (i.e. guessed) or
when they were not exhaustive in their use of a]ﬁ four numbers. '

., . . b .
. . . . [
. ' ' N

- et
——rn - by [ — - d
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Y {P5) Conditional Probability

>

Using spinners shown students were reQuired to predict the frequency with which

given numbers would appear. To complete thd task successfully students had to

sequent results. Students also had jo calcu
C s )
Sdmp]es:' Rxne(s to play Game 1.

1. First spin this spinner

2. Then: 1{f you get A, spin Spinner A _OR if you get B, spin Spinner 8

\ o f '

Pretend you played the game 100 times

& How many times do you think you would get 4?

How many times do you think you would get 57 ~

-
\ How sany tires do you %Mnk you would get 67

\ . Rules to play Game 2 ,
,\\ 1. First spin this spinner “’ » ‘ ,
A\ .

‘\r, / 2. 1If you get A, - OR
spin Spinner A

1f you get B, o 1f you.get C,
spin” Spinner 8 spin Spinner C

e @b &

A
N v

N = 4:\ 2 CSMP; 2 Non-CSMP o . ' %'
-Thé(e.were two levels.of stggégz solutjon for‘ihis scdle:
b . S

Leve\ 1: Students successfully used a cbmprehensive:s%rategy.
. A »

(2 CSMP)

)

[+




—
T R

' e L} «
Well, since there are 3 chahces, you have more chances to get A-than 8 but .

thére aren't any 6s £| B so [ figured that the 3 6s, there are'only 3 6s

out of these 8 quarter shapes so | figured it would be 37 ) .

. —t ' . | ' e
o ) p / - “I. Firft spin this spinner %g . '
- . v’

- 2. I you rt A, or. T you get B, o0 11 you get C,
n

o spin Spinner A spin‘ Spinner 8 spin Spinner C
/V - ) ’ A * i 8 ¢ ’ i
. o an AT an
‘ \ "l . A\ \a[s/
. N . N ~t
Lo . Pretend you played the game 100 times
- . , ‘ @ . . ) .
* . '& How many times do you think you would get 6? . T
‘ . .
. Level 2: Students were not successful and theﬁéuged a confused strategy.
k3 5 . ~
\ (2 Non-CSMP) , ‘
[ - .
1 don't know how you'd figure the percents on this. Um., If it were pointing '
" lto 4 and 1f it were pointing to 3 it would work. 6 and 7, it wouldn't so
that's 2/3. It wouldn't work. [f it were 5 only, 3 would work again so ' e
(. - .
.L a that's 3 (long pause) 30%. I don't know what the percents would be. .
. - - - r'd

¢
M -

( . - AN .
’ ' . . First spin this spinner “V -
. .

2

-

If you get A, ° " ifiyou get 8, - 1f you get C,
spin Spgnner A O0R “ spin Spinnerpdd 08 spin Spinn‘er 4

e

.

o D DN - AR
‘ o W By,

) /.‘H ‘ Pretend you played the game 100 times
N - . Lo~ ‘ How many ‘times do you think you would get 67 .
/ ’ ‘ - N
) Discussion . ) ' ,
* [ . ’ 6 * : .
o As with (P4),"some students understood the task, had the correct strategy,

and used it exhaustively, while other students did not undérstand how to calculate -

the'probabilities, were confused by the md]tip]e cdmbiﬁétf;ns,‘and guessgy.

® o - L 1‘., :
- ERIC . T 81 .
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(L4) Identification

This scale required students to use negative information (Tom doesn't

4

play hockey), to eliminate players by using the clues correct]} and to ceordi-

nate two sets of clues (f.e., indoor/outdoor and sport or days of the week and

.
sport) in order to assign players to activities. ‘ -

¢

N =

8: 5 CSMP; 3 Non-CSMP - ‘ .
: \
‘There were three levels of solution foruihi%,sca1e\v/

» 4

Level 1: Students did the scale correctly (ggg_did.it by ’

"reading of f" the text and haking correct assignments -

1)

"~ without recourse to paper and pencil record keeping.)

(2 CSMP, 1 Non-CSMP) . .

Ed doesn’t play outdoor (pause) doesn't pl'ly soccer. He plays hockey. Ed .

plays indoor hockey. Tom, let“s see, Bi11 plays indoors. B111 plays v

wndoor soccer. Tom plays outdoor soccer so bete must play.ou:door hockey. ‘
* <

»
These are the 4 bdoys: Ed Pete

s8in Tom

Thesevare the 4 leagues: |ndoo> soccer outdoor soccer indoor hogkey outdoor hockey

s These are ‘the facts: Each boy plays in a different league.
| 3

‘ . S 8111 plays indoors. - .
’ ' * Tom doesn't play hockey. .

€d doesn't plsy outdoors snd he doesn't pliy soccer.

e
outdoor hockey

]
what league does each boy play in? (Circle your anwers) .

* 8411:  indoor soccer outdoor soccer {ndoor hockey °

).
Tom: indoor soccer outdoor soccer indoor hockey outdoor hockey

e Ed: indoor soccer outdoor soccer indoor hockey, outdoor hockey |
* Pete: ‘ indoor soccar outdoor soccer _ indoor hockey ¢ outdoor hockey -
- 7
Level 2: Students incorrectly assigned one or more players g
y .

(and also did it by "reading off"); the incovrect

assignments were a) non-specific for one or two players (i.e.,-

Pete played hockey) or b) a doubie-assignment for one or more

820'1 & ¥y ﬁ. .

D




|
° .
V\ s .
: " : I '.
.players (i.e., Tom plays indoor Soccer--Pete plays indoor, .
. e
'Y soccer) / :
(3 csmp, 1* Non-CSMP) -
4 - v - .

.“ . BilN doesn')t‘play. 8111 plays indoors so he‘can‘t play outdoor soccer and ' i

:he can't play outdoor hackey, um, Tom doesn't play hockey. Bl plays, he

‘ can either play indoor soccer or mdoor‘hockey: Tom doesn't play hockey.
Ed doesn’t play outdoors a}\d h.e doesn't play‘soccer. Okay, so Tom plays,
um, shockey, so BH:I has to play indoor soccer and Tom doesq/t play'hoc'key.

. To_m has--well, £d plays indot;r soccer. Okay, Tom play§ outdoor soccer and -

.

Pete plays outdoor soc, [ mean hockey..

) o Level 3: ‘S‘tudent made inap)rrect assignments and seemed to B
quess (i.e., "Well, it doesn't say anything about
. <€ .
Pete, so he must play them all.") This student .
A . .

® , i used paper and pencil't'o keep records. K ‘ |

c - \ < PN
* (1 Non-CSMP) - ) ) -

Directions. Okay, Bi1) would play:(1ong pause; writes down sports: long’ - -
. ) . - pause) and um, Tom would play (long@e) writes d?wn more sports .(long
. pause) um-- . ~
(Reads) It says 8i11. on, ¥ got it backwards. B{11 plays‘in_dtﬂ_r_i. it'd be
¢ the other way round. 8111 plays outdoor ;occer and outdoor h‘:)ckey. Bill does. ‘
(Reads) Bi11 plays 1ndo;)r:;.. That is right. B{i11 plays indoor soccer. . \/
. , Indoor hockey. Yea, that'd be right {f on this scale Bill plays indoors--
and Tom--Tom doesn’t play hockey--indoor and outdoor--soccer and Ed doesn't
B ' . play outdoors and doesq't pfcy soccer so he would--?lay indoor hockey--um-- ’ s .

and Pete--it doesn’t say anything about Pete so he'd play all of them [ guess,

a

o . ) " N ’ T
Discussion , ' .
— L4 ~

. Student errors resu]ted from an 1nab1]1ty to ass1gn one and on]y one pJayer

PY : to a sport. , The confusion was compounded by the fact that few of the students
interviewed attempted anyvsystematic récard keeping but instead "read off"'\‘the'

-

questions and then t_>egan "reading off" answers. ) ) . . Lo

o | i : B21 ‘ « ‘
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. j , o
(L9-L10) Venn Diagrams . : . % ®
4 T, .
Students were requi rgd to solve a two-way classification (L9) or a three- .
oy s ;
way_classification (L10) problem where a simple addition strategy would yield
the wrong answer but assignment of data via Venn Diagrams would be helpful for ®
a correct solution. * : ‘ , ’
Samples: 5 . . ; _ * . )
Y ‘- o . ‘mr; - R .- B M ; . e
In ¥es. Jones' class.' . * ®
11 students wear tennis shoes. p .
17 students wear glasses.
8 students wear tennts shoes and glasses. ’ 2
" 2 studehts don’t wear tennis shoes or glasses. o
, Write your answers in the blanks.
How sany students are there in Mrs. Jones chss’
* How mdny students wear efither tmnis shoes or glasses but rm both? )
How many students wear qhsses but not tennis shoes? ‘
In Mr, Smith's class: )
18 [Students play baseball. ¢
- \ : °
13 students play basketball. .
21 students play football. ,
No students play all three sports. . ‘
No students play both basebaldl and basketb;m. 2
v : o
.7 students play both football and baseball. R .
17 students play football but not basketball
. How many students play baseball only? ) .
‘ How many students .phy football on1y7' . . - @
r > W a
How many students phy -basketball cn1y’
: ) . - PO
T : . > @
L] ’ . '- Q -
» J‘ . . | i B\E{Z\’ v —
! ! . > .
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o ' »

° There were four levels of strategies:

Level 1: Students correctly solved the scale. In ‘this

category were students who appeared to be using a

Sy

® good strategy and correctly solved the items- (2 CSMP) d

2
X and also a student-who correctly solved the jtei$ but

. T av,
R

who appeared to be confused while solving the sca e. - ’

o (1 CSMP)

.

L

I

21

4

22 students? (Tell me how you figured 1t out.) If 11 students wear tsnnis
shoes and 17°wear glasses and 8 studeé'lts are gonna ba—that's 28 there

P .
. who are wearing tennis shoes and glasses or glasses and 8 of those are -
<

wearing both that would be 20 who were Just wearing tennis shoes or glasses-- See items

28 that's gonna be 30--though--] Just--akay 28 students wear tennis shoes or
. glasses 8 wear both so at least 28-20 wear either tennis shoes or glasses. ' 9" P. B22
.| 8 wear both tannis shoes and glasses and 2 students don't wear tannis shoes
) . or glasses. * That's 30-20 wear either tennis shoes or glasses but not both,

hm--but not tennis shoes-<oh 9-9- (How?) I taok 8 out of 17 because 8 would »

o -
be wearing tennis shoes and glasses and 9 would be wearing 9. !

» L !

@ ~

® Level 2: A student who tried an assignment strategy but w‘ho

- I

- was confused and got the wrong answer. :

(1 CSMP) ’
° . - — :

Um-2-tennis shoes (long puase) Okay, this would be 3. Could I use & pencil?

- - (writes down) 3. 8,'17, 11 -- (Tell me what you're doing.) Okay, I'm
minusing 8 from 17 and 11 because it says the, 8 students wear tennis shoes

y . items
. and glasses so you can mark 8 from here and 8 from here 'cause there's See 1

going to be 8 from the tennis shoes and 8 from the gl'asses because you're on p. 822

gonna have a guy in each cl, in each (pause) a student that's wearing tennis

shoes and glasses. So just take 8 from each and that'1l leave you 3 with .
T———

T, . tennis shoes not glasses and 17 or 11 with just glasses and 2 with tennis
L)

LY

shoes. So you'll have 6, 16 students in Mrs. Jones' class.

¥

. .

™~

~B23"
® o | 1 1s,
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,Level 3: Students who added all the students.
r “aa

p (2. CSMP) ) :
/ 2 . 4 See items
! //8 2 15 30. 28 and 2 {s 0. There's 38 students in Mrs. Jones--. I
added: these together. ° . ; R T on py,B22
.v o

o ' or guessed. . ’ :

.

8 - - ‘ .
. . -Level 4: #tudent§ who appeared to be confused and tried no specific strategy,

(2 Non-CSMP) . -

17/ and 8 wear tennis shoes. Okay, 7, 6, 15, 17, 38. How many studants .
ar sither tannis shoss or gladses but not both? Wait. Tennis--how many
sfudents wear erther tannis shoek or glasses, that makes sense .,'but not both.

How many students wear either ténnis shoesho.r glasses but not both? 2.
at doesn’'t make any sense, that question. How many students wear glasses . See items
| \ but not tennis shoes? Glasses. This one doesn’t make nay sense though. on p. B2
* How many students wear either tennis shoes or glasses but not both? They
can wear one or the other but not both? fhe reason I put down 2 is becausg--
but not both--. | could put 2, 11, 17 down, because 2--. How many students
wear either tenniy shoe€ orglasses. Well, they can switch. That'd be 2.
. - Let that be 2-8. Tha:@a. That's not a very good question. (2, 87)

It'd be 2 or 8.

Discussion

.

Students' confusion over the correct solution strategy was widespread
) -«

as the re;llts of testing show. Students were unable to assign the given information

correctly and did not make use'ofﬁVenn diagrams or other aids to organize the data.
L3 (4

After the interview, one student (CSMP) was asked if Venn diagrams could be.used
to solve the problem. She said yes, drew the Venn diagrams, put in the numbers

o -
and then added all the numbers--just as she had originally solved the problem.

B24 .
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Géometr
beometlry R o

The geometry task, uh]ike the tasks reported previously, was administered

only in the interview situation. In all, 30 students were interviewed. All

L ~

interviews followed the same standard format (which will be described below). °

The task was a simple one. Each \student was shown five pairs of figures

’

and asked to tell in what ways the figurks were "the same."

- - . L
~—
The purpose of the téask was to see whether or not sixth grade gtudents,'some
of whom were CgMﬁ‘students and s-ome'Sf whol" were not, would be able to note °
similarities between parts of figures (angle size, line orientation, 'étc.) )
even when the figures_as & whole might not be similar.
L
By interviewing st.udents and asking them to teil in what ways the figures
_were simi]a,r‘, we hoped to be ;:ble to analyze the data and design a 'geometrj/ scale
which wou]d.a) be understood as a paper and pencil task, and bj be o)f an S .
appropriate difficulty level for sixth graders. ) ’
’ ’ In the .pajges that follow, a preiiminary data ana]fsis v;ﬂ] .be discussed. °
The_data analysis is conservative. Th@!’t is., some Students did mention ways in
- whi‘:ch ihe figures were similar--but they- did so after persistent questioning/
structuring on {the part of the interv.ie;ler. Since that quest{on'ing and'structuring Py
was not done corisistent]_y for all figures and for all students, and si‘nce it
- represents a considerable amount of "coaching", the resu]tin; data are not included
here. Instead, students' 'comparisons prior to substantive interviewer intervention - )

¢

¢ | J
e

A

f

are reported.




Geometry

.

Each student was shown five pairs of figures, one pair at a time in the

~

-same order for all interviews. The five pairs of figures are shown below. "

Pair 1




Representative verbatim records of students' responses for each of the

pairs are presented below. Following the transcripts, a summary of students'

responses for each painJQ;T] also be presented. The summary will briefly discuss

1) Nomenclature used by students T,

2) Students' comparisons of figure sides y

)
)

3) Students" cbmparisons of figure angles
f

4) Interesting other comments made by students.

e

A

{
Ry

In all interviews, questioning of students followed the format shown on

o “ ! 1

the facing page flowchart.

\

Iy ;

“ ‘ B28
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« -

As each pair was shown to the students, the following protocol was uﬂiiid r
) \ - ,
Interviewer: A. In what ways are these two figures the same? )
- .
Student gives an Student givas an Student gfves an Student 9’V§S n Student gives no answer Student talks about
wambiguous correct amb fguous response incorrect way the two wnclear answer. or indicates the question transforming the .
response . - | which is possidbly |- figures are similar or P was not understood. * | shapes. i}
I correct + * 3 way they're different e < .
L © s ¢
. Interviewer: [n what . Interviewer: Show D. Interviewer: Right, E. Interyiewer: | F. Interviewer: Well, |  |6. Interviewer: Just |
other ways are they the me in what way but in what ways are don't yee what . they're both outlined tﬂk.about the way -
samel  (Continues as [Ihe — the sare.] they the same? you mesan. fn red (and then goes they' re shown here.
1 as students give They are . to B).
correct unambiguous i
rts;:onse:.) .
. O, % < |Student still gives ’ (Depending on (Depending on
. v an ambiguous response student's response student!s reply | .
interviewer goes . ] goes to B or C .
P ’ to B, C, £ and and continues.)
. . continues. )
o] = — .
s Interviewer: .
: o\ (Goes back to A) -

Interviewer: (When student seems to have exhausted §11-possibilities) F. Alright, ' P
Let's look at the next pair of figures. (Then-begins with A.) | »

v

|
‘ Al
| .
|
.
| . ,
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Gfeomet N . ‘ ;\:ﬁi )
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PAIR } : ¢ SV = 303,16 CSHP; 14 Non-CSMP
- 3
v . ¢ )
. '
L4 ? <
‘ A ]
A}
~.
' o
“ i ~ . ‘ ) . .
- . SR G . o i}
Samples of Students' Responses i .
-~ ( * .
Student X, whose comments are typical of non-specific responses: ' » ®
; a © v * . -
Both have an area (traces)' both have squares in them: They're sort of square -- well, this\
- . v “
(‘ one's ¢ square and that one's sort of a square. .
3 X ‘ ' o ®
Student Y, whose responses are typical of the specifig but limited comments *
gi ven by some students ) N . / y Lo
K A 7 ’ .
Edch have 4 sides and & comers. An even number of squares - (gives a coancated ‘metric ' ‘ ..
based on 1n.er10r]squar~es 444 +byle 24 24 ' o i )
- - \ . -
- e 1 N
Colorewise-red and black squares around the edges and white square. 4 high. Divisible by 4 _ °
x ~ ! ' ' A
-~ , . ,
. ) . A
‘ Student z, whos1e\responses aktymca] of7the diffuse comments given by
. ‘ f
. I 1
students: ' . , ‘ i @
H 1\
. . 4 sides - both o}‘them are 4 sides. They - - each two of the para”ﬂ 1ines are even ,
v (Pnrs of parallel lines are even) (What do you mean by even?) Well, these two lines... * . "\P
I mean the Hnes are even with eu;h other. (How do you mean even?) Well, the same length, . ®
(Same 1ehgth, okay.) and the same breadth. (What other way?) They' re both drawn centered
. l ®
in the graph. (Centered in the graph, how do you mean by that?) Centered, well Jhere's
the graph. One's not - um, graphed. They're each & group of blocks in the same in one
plane. One's not here and one's down here. (In what other ways?) Th\e’y each have four s . o

right angles. (Okay.) They're -- each _of them can be broken up into smaller squares --

at the bottom -- the - ~/1f you make a cross in the middle with the four squares here.

If you d1d the same here you'd get 4 rectangles. (Okay) ' ¢




- ' Pair 1
1) Nomenclature : \ P
Sides e | ' ‘ - :
° . Severmteen students (50‘1. of the CSMP students"and 64% of the Non-CSMP students) mentioned
) "sides"”; "1;nes" were nentioned by 6% of the CSMP students and 29% of the Non-CSMP students..
. ’ '
Angles < .
o . Three students (13% of the CSMP stidents and 7% of the Non-CSMP students) mentioned
- "angles"; 19% wf the CSHP students anngO% of the Non-CSMP students called them "corners" ‘and -
% of the Non-CSMP students called them "potnts"”, * ’ P o
° _ o -
Naming the Figures . .
’ Fifty-six percent of the CSM% students and 50% of the NonTCSPP.studentS referred to the
.. snape of the figures. However, studants showed confusion in naming the figures. Both groups of
o ‘ . Students said they were "sort of squares" or were "square sh-aped rectangles”. When probed for \
what defines a square‘and/or a rectangle, students of fered ejther no.response or a confused ‘
i ‘nix of tecnnical and nén-technical terms. -‘ ) .
. 2) Students' Comparisons of Figure Sides -
Twenty f1ve percent of the CSMP and 86% of the Non-CSdP students nent;oned a~simi1ar1ty
° . between one or more lines in the figures. For the CSMP, students the comparisons were based .
. . on s1m11ar1ty between one or more 11nes in the figures; fcr the CSMP students thelcompar1sons
were based on simi]aqjty of 1ine length, while for Non-CSMP students, the similarity was just as
often the statenent that the lines were a]iie becavrse they were straignt.
. ' } . B ‘ ’ ' * - i’ R
) . 3? Studengs' Comparisons of AngleSimilarity
. Only one CSMP student and one Mon-CSMP student mentioned ang]e similarity - the CSMP -
Py student saying "They have right angles on'the comers.' and the ’Non-CSMP student saying
. . *They have right angles." ‘ ! C . ! .
4) Other Student Comments ) }
® An equal number of students (25% CSMP and 29% Non-CSMP) referred to the figures as not

being "perfect” or as being "distorted” Or as being "sort of squares".

**In all cases percentages, or counts of students (CSMP and Non-CSMP) are reported only when
students mentioned an/faSpect {nomenclature, angles, etc.). Thus a statement "7% ) e Non-CSMP
® . students called them points” means no CSMP student called them points.

Q . N ’ i .
ERIC , 831} 1y, | (
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Student .M's: comments:are typical of the nén-spemﬁc comments made: .
. - - e
Like in a triangle shape. 3 points, . I'm not sure. On the same line,
3
¢ e
/ v .
» ' '
Student N's comments are typical of comments made about the "distortions"
in the figures: e
‘ N * . . / »
. . * ’ R v .
Both sort of triafgles. Both have an area. Ythaces), (Show me whit you mean by that) 7/
That's sort of a triangle shape and that's sort of a triangle. It's a 1ittle off but... . ]
/ ~ 3 // ) ’
Student 0's comments are typical  of the comparative"statements made: @
- v
{ ; Both triangles and they each have 3 sides. Well, they're not perfectly shaped triangles.
' \ They have different sides but they're -~ you know same shape -. Um, they’'re not -- the sidex are the
Al .
same length - between the sade length. They're bqtr: different lengths. A1} three of them. o
N\
{
. : ‘ , ) °
' B3R,
‘ <) - ¢
O & * N .
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1) Nomenclature ‘ : -
Sides. ' ’
Thirty eignt percent of the CIMR .students and 57% of the Non- CSMP students referred to
"sides"; 6% of the CSI&l\ﬁ'Ktudents caHed them "lines" as did 43% of the Non-CSMP students.
Angles.
'Thirr'teen percent of the CSMP students and.qone of the. Non-CSMP students called them
“angles”;* 31% of the CSMP students called them “"corners” "as did 50% of the Non-—C’SMP.

students; 13% of the CSMP and 21% of the Nbn-CSMP students called them "pointe". ,

Shape. . « ' ~
Sixty-nine percent of the CSMP students and 64% of the Non-CSMP students mentioned

~
.

that both were triangles.

2) Students' Comparisans of Figure Sidas

- Forty-four percent of the CSMP students and S0% of the Non-CSMP students compared one
or more of the sides 01-: the figures. CSMP studentg made compamsons based on the
simlarity of base lengths or the“stant of one of the sides; Non-CSMP comparisons mentioned

that the lines were straight.

§
, L]

3) Students' Comparisons of Figure Angles
Only one student, Non-CSMP, mentjoned angle similarity and. that reference was "no
right angles”. , ’ .

' ~

'4)" Other Student Comments

N .

Two CSMP studemts mentfoned the area of the triangles, i.e., "both have an area" and

"...trying to see {f the area is the same", while two other CSMP students said the ﬁguresf

were "sort of triangles”. : . ‘ :
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Student E whose responses were typical of the specific but limited comments
L of some students: ) ' -
4 . »
They have 4 corners and 4 sides. They're both have parallel lines. This also - well ... ®
* ' = ) -
Student F whose responses show students' mix of technical and non-technical
- v
terms as well as the type, of side/side comparisons :made:" ®
- Both have four corners and four points, same colors around thessides N
This {s parallogram (shows) a pushed over square. ) ) [ J
‘ And [ think they have the same area-they have the same area (demnst/ratas by pointing
! ) to squares across and down) and each side is, I think, the sam {points to each-and traces)
. ' -
. Student G whose responses show more comparisons, but al$o the non-specificity ®
of those comparisons: - . y
Both got 4 sides. Both got 4 corners. Each of them - each of the paralliel lines in each of ther . @
are the same length. (In other words you mean the opposite sides). These two are the same ' .8
length. These two. (Any other ways) -well...I was going to say you might ¢lassify them as
squares. (In what way?) That they have. Oh no you couldn't. (What were.you thinking qf?‘)'
Well, I was thinking a square has 4 equal sides and um, angles. Angles (In what way doas this e
qualify). This, well no. I was wrong because these - they don't have, there's just pairs’ of
angles. This has the same angle as this. .The corners, the opposite corners are the sage aﬁgles.
. (How 'bout the sides?) The sides - (You said before the opposite sides were equal) Were aqual
' - well all sides are equal - (Both of them?) JYes. (Okay that's another thing the same then) ®

1 guess so.

.

“

[ ¢
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¢ 1) Nomenclature & ' . ’ . .
. .. * . - . .
Sides ' . ) \n -
c. . . v ]

Thirty ™ ong percent of the CSMP and 79 ‘of the Non-CSMP students referred to “sides"; ¥ne

4

CSHP student called them "'Hnes

¢ - Angles — ' T { ) ¢
. On]y/one student, a CSMP student, ArefeAed to-"angles”; 31% of the CSMP students called .
_them "comers” as did 57% of the hon-ﬁSMP students; 25% of the CSMP/studen,ts called them
® "points" anq S0 did 13% of thé Non-CSMP students;.one Non-CSMP student,called them “"tips". :
. ' 1’

Shape : . '

»

¢ Forty four percent of the CSMP students made some reference to shape but those references
3
- ranged from “this is a para]]e]ogram to "both boxes, kinda square up on the bottom". In

contrast, 86% of the Non-CSMP- students referred to shape and most frequently referred
. ‘to the figures as "squares" or "squarish”". .
® ‘ r " .

2) Students' Comparisons of FigurX:des‘

Fifty-six percent of the CSMP dtudents mentioned si&e/sffie similarities -- efther in .

® T terms of s1de Iength'ox" in terms of sides being parallel but only one student mentioned both;

- 71% of the.Non-CSMP students mentioned side s‘lmﬂarity, the most frequent reference was that

, the sides were stra1giﬁ but one student also mentioned that the lines parallel and were the

. - \

same length. . ~
® \ . -

, . ‘o \ (

¥

- . 3
3) Students' Corfarisons of Figure Angles d
Only one student, Non-CSMP, made ran';ang]e/angle comparison, saying “The corners, the
] ‘ N .

o opposite cormers are the same angles”.

L4

4) Other Student Comments L \

® - Both CSMP studenfs ‘and Non-CSMP students showed confusion over what to call the shapes

("both boxes*) and also discussed stra1ghten1ng one of the figures ("If you'd slant this a /
Tittle, you'd get that shape. This way you'd get whatever that's called") to make it more

-

like a prototypical figure - a square.
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Student A, whose response typifies the specific mention of sides and angles:
- A4 4 ' )
They both have 3 sides. ' They both have 3 corners. . ' o
. ™ .
i4 , . v
Student B, whose response shows confusion about nomenclature as well as
acceptance of the figuresyas "real" triangles: ‘ | ¢
(In what ways are these two figures the same?) They're both trinagles. Ah,-they have
. ver‘tic}es and edges. That's a big triangle, that's a small triangle., And there's distortion
‘ right there and distortion right here. This is the same as this only it's smaller. (How Y
L do you mean "it's the same as this only smaller”?) Okay. This line is longer than that )
on both sides. On both of the triangles and... (Okay let's say the laft, the left crooked i
Tine is Tonger.than that left one and this one on that one, right. Okay. How else can ’
you show me t‘hat they're the sam?) [ den't know. I don't see any other way. (That's it. ®
Okay.) ‘
\ .
Student C, whose response shows the attempt at comparisons: ‘
-~ ®
y (In what ways are these two figures the same(f Well, they're both triangies, Both 3 angles,
they both have 3 sides and they're...this one, { think. Hold on, It is the exact same
, angle but smaller. (A, ha) The exact same thin'gﬂlgf reduced to, I'd say, 1/4. (wWhat's .
smaller?) Well, there's less boxes on the inside. (Okay, it's smaller that way but the ®
1 angles are the same?} Angles are the same. (Can you show me which angles are the sama?)

Well, that one {s (the same as what?) Okay, that one, that on€ and that one, that one. ;

b .
(1t's just that this triangle's bigger. Qkay. Any other ways in which those two figures are

the sama?) Rot that I kpow of. (Okay) ]




9 . ' Pair 4 ‘

N'omer;f:}afun'e , . o .
Sides “ ) . 4
Nineteen percent o% the CSHP students referred to "side&? and 64:lof the Non-CSME studgnts;
¢ % of the CSMP students called them “lines” and so did'14% of the NonwCSMP students. .
Anglgs\ )
1? : One CSMP student referred to "angles"; 19% of the CSMP students called them "lines” and so
' 41d.57% of ‘the. Non-CSMP students; 13% of the CSMP students called them “points" and so did 3%
of the ﬁéE-CSMR students, while one Non:tSMP student referred to "tips“.
[ v ; ,
Shape.,, ) .
Seventy-five percent of ‘the CSMP students referred to the shape and all but one of those
students were unequivecal in calling the figures triangles; all the Non-CSMP students referred
° to shap‘e but only 71% called them triangles.
2) Students' Comparisons of Figures' Side
o Thirty-eight percent of the C'SMP students referred to a comparison of figure sides, two
_of these students comparing the length of all 3 lines, i.e., the side length of ane triangle
1s 1/2 the side length of the othen: only one CSMP student referred to the slope of }he 1ines.
P Sixty-four percent of the Non-CSMP students referred to the sides. and 29% of those discussed the
similarity in terms of tﬁe same “slant" Sr "distortion” of the lines. . t
3) Students' Comparison of Figure Angle ‘ '
¢ ‘Thirty-one percent of the CSMP studen‘ts said ‘:it was the same angle”, two of those
saying “It's smaller" one saying the “degrees" were the same, another saying "they bath have
acute'angles on all three cormers”; 14% ofgtﬁe Non-GSMP students referred tg ;ngle/éngk;
o comparisoms. - ’
¢ o . )
4) Other Student Comments ’
P . \ One student (Non-CSMP) discussed "vertices and edges"; another used a figure/ground orientation
) dnd said "one's farther back, and oqe's closer in, or one's enlarged and one's small." Three

of the students, 1 CSMP and 2 Non-CVP described the figures as “not perfectly shaped, slanted"

~

or*"distorted” or not mathematically perfect". : . ’ '
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Student P, whose comparison is limited to "straight lines" and‘zhe _—

figure/ground «etails: . ;
* (And in what ways are those two figures the same?} They both havé straight lines

surrounding them, they've both got square units in them. Both have lines in color.

Nothing else. (No other ways?) Um-hum - are there? (Depends on how you look at ft.)

/ .

Student R, whose comparison is at the more general level of shapes:

(In -what ways are tRose two figures the sama?) They're both gesmcttic shapes. (How do
. you mean by that?) Well, they're red (Yesh, but that d;esn't make them geometric shapes,
right? What do you mean by geometric shapes() I guess {s ‘what squares )qihcircles‘
/and triangles. (Okay they kinda like... Any other ways in which fﬁéy're~y e sama?)

NO‘. L‘\‘ * -
) ‘ : /

4 Student S, whose comments show how students tried to articulate within-

figure comparisons: ' : SN ‘
(In what ways are these two figures. both the same?) Okay, um, ... they both have a black
and red line. Um, they're GOth shapes. (What do you mean by that?) well, like, well not
both shapes bu}. well, like square, yea square cou;d be irshape and a triangle could be a
shape and so they're both shapes. Uh-huh and eh. ®ell the points are different, like .
wOkay, okay. What I can say about this one Ep(fxit has four points and‘they‘re directly on
the lines and this one doesn't have 4 well, ft's directly - well, the bottom qart is directly’
on the line but these two lines are not and these have J points yhich. this, the square has
4 points (So that's ways'that they're different but what ways are they the same) Okay, like
[ said they have black and red lines, they’'re both shape§ - um hum. [ really can't find

-

anything else,

) / 83 :
U w
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o ’ Pair 5
. 1) Nomenclature
® Sides : ; , .
Six percent of the CSMP students mentioned “sides” and 7% of the Non-CSMP students;
{ .21% of the Non-CSMP students reférred o them as "lines”.

o

Angles

'Tﬁ‘f»rteen percent of the CSMP students referred to “points” and 14% of.the Non-CSMP

students referred to "cormers”, g )
‘ L]

Shape . .

. Six percent of the CSMP students referred to both as "shapes” as did 21% of the

L Non-CSMP stuuents. Another Non-CSMP student referred to them as “geometric figures".

2) Students' Comparisons of Figure S>1des~ ‘ ! ’
® " One CSMP student said "tl!e Tines in both shapes are all the same length", while another

said "l;oth have areas and distances (perimeters).” Of the 21% Non-CSMP students

discussing similarities, one $aid, "The number of sides is equal to the number of corners"

while another's similarity was that all had straight lines, and another's was thatdthey'r:e
® both enclosed". 3 -Jz

g ' '
‘ 4
s N ,
A

o T '
o
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Overall, neither group, CSMP or Non-CSMP, showed a high level of knowledge
of nomenclature, of side/side similarity or ang]e/ang]e simi]ari;y. However,
CSMP students used correct nomentiature §1ight1y more than Non-CSMP, and were more
sobhisticated in their comparisons of sidesi Specif%ca]]y;

r

" a) Nomenclature:
{

The nomenclature used by students, both CSMP ana non-CSMP, was varied. While
som;'students’referced to "sides" and "angles", others referred to "lines" 6r .
"edges" and "corners", "tips", and "points". Both groups of students dlso used
‘terms like "square", "parallel lines" and even "triangle" but, given the
context in which_those terms were used, it seems clear most students have only a
hazy idea of what they mean.

'b) Side/Side and Angle/Angle Comparisons: I
" When asked to compare the figures, a ré]ative]y Tow percentage of CSMP and
non—C§MP students mentioned ways in which one, two, or'}wre of the sides of *

the pairs were §imi]ar; and even fewer students mentioned ways in which the.angles

were similar. More frequently students ma de global comparisons, i.e., said the

1
-

two figures in-the pair were triangles, or squares,

' However, under‘the socratic-type questioning strategies which the interview
Situation a]]owe? for, students were able, to generate comparisons of line to line
or angle to ang]g which they had not generated under the initial round of questioning.
c) Other Comments:
Several students commented that the figures, especia]iy the:triangles, were
not "mathematically perfect" or "we(e distorted" which suggests to us that children

this age carry a mental template of a figure, like an isosceles triangle, against

which they judge the "correctness" of other triangles.

B40
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> . .
P . Several children, when comparing the two figures, commented on what could be~

done to one figure to make it more like another figure, i.e., adding on more

Iy

length, slanting it upright, suggesting that students were unable to see the C e
® relevant comparisons, ‘but instead had to induce their own less elegant solutions.
. 1
N

Overall, students, both CSMP and Non-CSMP, were more likely to talk about the
Py . 9lobal aspects of the figures, shape or size,.than they were to make wifﬁin-shapé Q-
comparisons (e.g., comparing all the angles in one figure to"all the angles in the.

other). , Both groups of students appeared to have no Strategy for making the

Sonn g '

°® com‘parisons.“ For example, no student systematically began w]'th a whole figure/ -
whole figure compari.s”on and then did part/part side and then part/part angle 4
. compa‘risons. It %o]]ows that all students;were non-exhaustive in their solutions. -
® ?tudents also varied in what they discussed from\figure to figure. For.\examp]e,

a student might mentidn area for one set'gﬁ figures and then not mention it again

.for any other set. Finally, all students seemed no% to have a working knowledge

L4

® of a) of the necessary and, sufficient conditions for naming the figures and b) of

the technical gmeaning of terms like “parallel lines" of “angles"”, etc.
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" Pattern Recognition/Genesation

Like the geometry task,‘this task was conducted only in the interview setting
and no paper and pencil scale paralled this task. Like the geometry task, it was |

administered to find ouf’wnether or not a pattern recognition/generation task would
‘ ¥ .
be understood by students and whether or not their responses would yield meaningful

L)

data on patiern.recognition/generation in general and CSMP/Non-CSMP differences in

particular. )

&

Each student was interviewed individually and was presented with a sheet of

paper on which three grids were filled in and.the fourth plus a page of blank
boxes was available. (See below for a sample of the student page.) Students were

asked, "What would the fourth look like? and the fifth? and the sixth? are there

any other sixths? and any others?" until studgnts seemed to have exhausted all

. i
the patterns they could generate.

’
, \
N, .
Patterns S
[ | ~ 7 & — @
L4 - 4 L 4
L 4 —¢" ‘ W r;
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4th
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Sths
| ;
o + t
Student
Generated 1 on-CS@  *
Patterns . ' Non-CSMP
( N
<’ L 1 Non-CSP ' >
. .
1 Non-CsHp
Students' Responses: )
4ths Sths 1 Mon-CSHP ,
6 CSw 6 CSW
4 Non-CSP 4 Non-LSHP
. + -
NV |
pui
; N ks
y v Bd
~. CSHP F
1 CSw
»
+
! cw
.*_
1 csw
- - -
. 1 csw
1 csw
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Other Patterr "
4th Sth 6ths A '
s B /
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1 Mon-CSKP
- v
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1 CSKP
, -y
[
D -
\

1 CSHP

Discussion

{

Ovegall, the patterns generated by.both groups were similar. Four of the five

an-CSMP’and six.of the eight CSMP ‘students had identical fourth patterns; three

’

of the five Non-CSMP and seven of the eight CSMP students had identical fifth
patterns. But msny different patterns were generated for the sixth pattern. In
spite of these diffefence among students, most of these patterns were logical

extensions of the students' previous patterns. CSMP students and Non-CSMP students
i L 4
were similar in their ability to generate additional sixth patterns; i.e., a few

. students in both groups generated. only one sixth, a few“in both groups generated

two, and a few in both groups ggnefated three patterns.
o (-
A1l students understood the task and acted as though "the pattern really

is there". :

-,
. ]
-

“
-
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' Sﬁmmary of Interview Results A '

4

The interviews showed that the majority of students understood the task
demands of the new scales, and, in most cases, had the mathemat1ca1 knowledge to
comg]ete the tasks. ‘ While there were few marked CSMP/Non CSMp d1fferences, CSMP

Students showed a higher level of sophistication in use of nomenclature and7or

—
- »

ease of so]ut1on ] S ‘ °

’

¢

For both CSMP and Non-CSMP individual students were fafﬁ]y‘consistent in
' )
their level 6f success on the MANS tasks and on the pattern recognition task.

On the geometry task, however there was considerable within- student var1at1on

in the way the %ar1ous figures were analyzed.

4
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