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Developed by CEMREL, Inc., a private nonprofit corporation supported
in part as an educational laboratory by funds from the National
Institute of Education, Department of Education. The opinions expressed
in this publication do not-necessarily reflect the position or policy
of the National Institute of Education, and no official endorsement
should be inferred.

Copyright on these materials is claimed onlyAuring the period of
development, test, and evaluation, unless additional authorization /

is granted by the National Institute of Education, to claim copyright
on the final materials. For information on the status of the copyright
claim, contact either the copyright proprietor or the National Institute
of Education.
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Description of Evaluat14 Report Series

The Comprehensive School Mathematics erogram (CSMP)is a prowram of CEMREL,
Inc:, one.of the national educational laboratories, and is funded by the National
Institute of Education. Its major purpose is.the development of curriculum
materials for grades K-6.

Beginning in September, 1973; CSMP materials.beqan being used in tlassrooms
on a regular basis, begjnning in kindergarten and first grade. The evaluation
activities have paralleled the development and disseMination of'materials so that
the primary 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 eitended pilot trial is intended to be
reasonably comprehensive and to supply information desired by a wide variety ofaudiences. For that reason the reports in this series are reasonably non-technicaland do not attempt to widely explore some of the related issues. ,00 the next pageis given a list of reports through 1980. Below is given a ljst of reports completed .in 1981:

Evauation Report: 8-8-1 Sixth Grade Evaluation, Preliminary Study

8-B-2 Evaluation df Revised Second Grade, MANS Blue Level

8-8-3 EvalUation of Revised Third Grade, MANS Green Level

8-B-4 Three Evaluations of Gifted Student Use

8-C-1 Preliminary Study of CSMP "Graduates"

;.)



Evaluation Report T-A-1
(1974) 1-A-2

1-A-3

Extended Pilot TrialS of the
Comprehensive School Mathematics Program

Evaluation Report Series,

Overview, Design and'Instrumentation
External Review of CSMP Materials
Final Summary Report Year 1

.

1-8-1 Mid-Yeak Test Data: CSMP First Grade Content
1-B-2 End-of-Year Test Data: CSMPTirst,Grade Content
1-B-3 End-of-Year Test Data: Standak& First Grade Content
1-4-4 End-of-Year Teit Data: CSMP Kindergarten Content
1-E-5 Test Data on Some General Cognitive Skills
1-8-6- Summary Test Oita: Detroit Schools
1-C-1 Teacher Training Report

Observations of CSMP First Grade Classes
I-C-3 Mid-Year Data from Teacher Qutstionnaires
1-C-4/ End-of-Year Data from Teacher Questionnaires
1-C-5' Interviews with CSMP Kindergarten Teachers

A

1-C-6 Analysis of Teacher, Logs

Evaluation Report 2-A-3 SummarY Report Year 2
(1975) , 2-8-1 Second Grade Test Data

2-B-2 Readministration of First,Grade Test Items
2-B-3 Student Interviews

2-C-1 Teacher Questionnaire Data
2-C-Z* Teacher Interviews, Second Grade
2-C-3 Teacher Interviews, First Grade

Evaluation Report 3-8-1
(1976) 3-C-1

Evaluation Report 4-A-1
(1977) 4-8-1

4-84
4-B-3

41,p-c-1

EvaIuaiion Report 5-8-1
(1978) 5-B-2

5-C-1

(Evaluatiom Report 6-8-1
. (1979) 6-842.

Second and Third Grade Test Data Year 3
eacher Questionnaire Data-*Year 3

Fi al Summary Report Year 4
Standardized Test Data, Third Grade '

Mathematics Applied to Novel Sitpations XPIANS) Test Data
Individually Administered ProbleMs,'Third-Grade
Teacher Questionnaire Data, Third Grade

Fourth Grade MANS Test Data

Individually AdMinistered Problems,-FObrth Grade
Teacher Questionnaire and Interview'Data, Fourth Grade

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

EvalUation Report 7-8-1 Fifth Grade Evaluation: Volume 4 Summary
(1980) 7-B-2 Fifth Grade Evaluation: Volume II, Test Data

7-B-3 Fifth Grade Evaluation: Volume III, Non-Test Data
7-8-4 Re-evaluation of Second Grade, Revised MANS Tests

r 7-B-5 Achievement of Former CSMP students at Fourth Grade
(7-8-6 Student Achievement, Rapid Implementation Model

Kay, to jridexing

Evaluation Reports are labelled m-X-n,
where m is the year of the pilot study, with 1973-74 as Year 1.

X is the type of data being reported where A is for overviews
and summaries, B is for student outcomes and C is for other data.

h is the number within a given year and type of data.
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Introduction

In the spring of 1982 an Extended Pilot Test will be cc:inducted in several

school districts which use CSMP through siXth grade. In preparation for this

evaluAion study, several MANS scales were-developed and tried out in the spring

of 1981. In addition, several scales used the previous year in fifth grade were

retested with'sixth.graders in 1981.

'This report, then, is intended to serve two purposes:

a) present preliminary evaluation data from 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 developed especially to assess wh'at are thought to be some

of the underlying thinking skills emphasized in CSMP. Tfie'scale, are apinistered

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 scales do not contain any of the special voca-
\

bulary or techniques of the CSMP prograT and most of them are built around mathe-

matical situations that are unfathilar to both CSMP and Noh-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, fn

which half the,students in a class do one set-Of items of a test, while the other

half do another. In some yses, entire scales are sampled, ice., different halves

of the class do entirely different scales.

1 0
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An intensive pilot test review procedure is used in developing MANS Scales:

CSMP evaluation Report 4-B-2 conta.ins 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 with4Non-CSMP classes: Site A, whose results are

described in the next chapter, had mostly students of high ability'level; many

of the scales.u$'ed 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

lower ability; most of the cales 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 later in 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-CaMP comparison. Rather,

one group received instruction on materials similar to C P for one day per

week for about 14 weeks. However, the data from Site C a e included in Appendix
0

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

scales.

1
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Preliminary Evaluation, Site A

45'

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

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

classes will be using CSMP.

There were 6 sixth 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 academic ability and this was confirmed

by reading scores of the participating students, as will be shown below. The

testing required two periods of about 50 minutes for each clas, and was con-

ducted by a specially trained tester in May.

Most of the students had participated in a similar comparison in fifth grade

in the previous year. At that ttme a randoM half of a reading comprehension test,

from the Comprehensive Test of Basic Skills, was also administered to each student

These scores were retained and used as a covariate in the present study. The mean

reading scOre across the six CSMP classes was identical to one decimal place to

the mean across the six On-CSMP classes. The mean score was 20.0,which corresponded

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

Based on students who were tested this year and who also had reading scores

from last: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 'AOpendix A (along with,results from the other two sites). These results include

among other things, a listing of the items in the scale, percent correct for each
, .

item, graphs of class means and the covariate data.

The 27 scales were grouped into eight categories accor4og to the content of

the scale. The results are shown in Table 1: a description of the category, the

mean scores across classes, and the p-value of the Analysis of Covariance t-test

,

,

(i.e., the probability of a difference in mean scores as large as occurred happening

by chance. If the'p-value is less than .05--a one-in-twenty probability of

nappening by chance--the difference is soMetimes said to be statistically significant.)

) ,
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Table 1

1
Adjusted Mean Scores

on MANS Categories.

Category
2

CSMP
(n=6)

Non -CSMP
' /` (n=6)

p-Value3
.

._
..,

(A) Pre-Algebra (5 scales, A items)
,

28.5

5:5

22.8

43.4

.....

11.5

15.5

,29.7

5.7

,

25.2

4.6

23.0

.

.

37,7

10.1

14.0

21.0

.

5.5

I, ,,

i

...

.

.

.

(.02

4.10

...

(.02

(.01

.01

,

...

lIncludes five types of scales, each
of which requires studentS to solve
simple equations given operators and/or

, unknown quantities)

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

(L) Logic (6 sales, 42 items)

(Requires the soluticm of several types
of logic probleas: implication; Venn
diagrams, order relations, and others)

(N) Other Number Systems (8 scales, 63 items)
(Requires computation with, or applica-
tions of', negative numbers, fraocopions,
and decimals)

) (P) Probability (2 scales, 13, 12 items)
(Requires the determination of the
likelihood of given orderly events)

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

(U) Elucidatiut (1 scale, 4 items)

(Requires produding many correct
answers to a- given prublem)

,

(W) Word Problems (2 scales, 11 items)
(Requires the soluticm of problems
involving simple computation as well
as logical thinking)

TOTAL MANS SCORE 162.1

4

140.4 4.01

I

Adjusted for differences in abflily among classes, based on 1980 reading scores

2
Sge Appendix A for a description and

summary staiistics of each of the individual scales.

3
A dash (--) indicates the p-value was not less than .20.



There were four categories on which CSMP classe had significantly higher

scores. One of these, Pre7A1gebF-a, was a newly developed MANS category; the

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

wall i.e., Other Number Systems, Number Relationships, and ElucidatiOn.

4

The mean total scores were 16Ifor CSMP.clas'ses versus 140 foe Non-CSMP

classes, a diffe'rence which is significant ii the .01 level. In Figure 1, below,
Am,

the Total MANS score for each class is ylotted 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

with higher reading scores would be expected to have higher MANS scores.

a

Fig. 1, Graph of Class Means Total MANS

x = CSMP class, e = NOn-CSMP class

6

, 11114

, 1111111,411

I

I. id 1

1980 READING SCORE
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A secondary analysis used the mean MANS scores for each class bated on

all students, regardless of whether or not a 1980 reading score existed for each

student: An Analysis of Variance, i.e., a comparison of the CSMP versus 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.

`N.

9
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Preliminary Eyaluation, Site B

Site B is a large Southern city. CSMP was in its third year of use; con-

sequently the CSMP students had used CSMP in grades 4-6, but not previously.

40

Tfie 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

classes were compared with three Non-CSMP classes.

In the present study there were really three groups of classes:

a) three classes whose students had studied CSMP in grades 4-6,

b) two classes, whose students ha'd studied CSMP in grades 4 and 5, liut

'a more traditional curriculum in grade 6, and

c)-two classes, whose students had studied a traditional cur-riculum

thr'oughout. 4

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 thliee periods of about 45 minutes. As in Site A,

scores from a random half of the CTBS Reading Comprehension Te'st from the previous

year were ayailable for some students. Table 2 shows the available covariate data.

11



Table 2

Mean Scores and'Number of Students Tested,

CTBS, Reading Comprehension from May,1980, Site B

v

,

Number Tested
MANS, 1981

Number Tested
Reading, 1980

Mean Reading
(Raw Score)

'Mean Reading

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

2

24,
28

14

17

15.6

14.1

.

14:9
,

Non-CSMP

Classes: 1

2

25

28
23
12

16.3
14.6

,

15.5
...

.,

Thus based on these data (about 2/3 of the students), the CSMP classes 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'8, about 15, corresponds

to ebpitcentile rank on national 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 notAhey had 198Q 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 Variance procedure on the class means.

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

12



Table 3

Mean Scores on MANS Categories, Site B

-

Scale Categoryl
Number of
Scales

-
,

Total Number
.

Mean Scores p-value
2

(if <.10)of Items CSMP (n=3) Non-CSMP (n=4)

1

Computation

.

'

4

4

9

4

1

2

4

3

.

31

24
4

70

33

10

'30

41

34

.

17

17.2
1

15.1

40.0

14.7

5.5

12.8

23.0

19.0

.

8.0

13.8

.-

.

a-

12 6

o

31.4

.

14.2
,

4.7

12.1

,

18.8

13.7

6.2

1

N

.

4.14

<.14

(.08

< .03

......

.

<.04
.

(.01

(Mental arithmetic requiring
exact answers to calculations
amenable to non-algorithmic
solution)

'

Estimatlion

---(TiF77g71 yen computation

prottlem rapidly select(the
best of three possible answers.
none of which is exactly right)

Other Number Systems

(Computation and applications
of fractions and decimals)

.
Logic,

(Requires the solution of several
types of logic problems: implica-
tion, Venn diagrams, order rela-
rims. and others)

,

Organizing Oata
(Organ ze and interpet data
with graphs, charts, tables,
etc.) .

s

Probabi 1 1 ty
.

Nompare and estimate the
probability of the occurrence
of various events in probabilistic
situations)

Number Relations

(Finding and applying patterns
to given sets of numbers

Elucidation
(Produces as many possible correct
answers to a given set of conditions)

.

Word Problem/
(Requires Ehe solution of too to_
three stage word problems involving
low- level computation)

,

TOTAL MANS 31 290 -

.

154.7 127.2
.

4.07

See Appendix A for a description of each individual scale (including sample items and themeans for each scale.

2
P-value from Analysis of Variance t-test with 5 degrees of freedom. A dasn (--) indicates
the prvalue was not less than .20.

1
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With only 7 Classes, and 5 degrees of freedom in the analysis', very large

dffferences 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 advantage is even more compelling when one considers the fact thatA

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

in abilityto 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 readinl score was available, an average of about 2/3 of the students in

each class.

Total 777-T '7777717 '71-111,7

-

1 I 11,i: i:1111:i

1

"--',-t-t- I rjitt i ',..1A ILI' 11i

lin i It ,

10 -4144
tt, 1411Ij

d
1 1,

1 t'rlt..
SO

1)7

111)

"
': 11

rS"

1

I I!

I! II

"N-
Reading
Comprehension

4

Figure 3, Graph of sixth grade class means, Total MANS, Site B

x = CSMP Class, = Former CSMP Class, = Non-CSMP Class

r, 14



It can be seen that there is a tlear relationship between the amount of CSMP

instruction and Total MANS score: Relative to the regression line, which is the

best predictor of MANS fbr given clais ability level (as measured by reading

scores), the 3 CSMP classes t(ad the highest sores (furthea above th line)

foll+d by the 2 "Former-CSMO" classes followed by the 2 Non-CSMP classes

(furthest below the line).

The data were similar to last year's results, although comparisbns are difficult

to make because 2 of the classes which were treated as Non-CMP this year were partA

of the CSMP group last yeart generally, CSMP'classes continued to have a large

advantage on Word Problems, Fractions and Decimals (Other Number Systems), Elucidation

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

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

last yeat:' also disappeared.

15



Introduction to Appendix A

This Appendix describes statistics fr the administration of various MANS

scales at three sites. SOW 'of the scales were new, some were.repeated from

5th grades and some were revilsions of previous scales. Altogether, about 60

scales were administered', 45 pf which were unique to one site and the other 15
,

common to two or more sites .

The three sites are desdribed briefly below.

Location

CSMP/Non-CSMP Classes

Ability Level

Curriculum Studied by "CSMP"

Type of MANS Scale

Percentage of students .

participating in similar
, testing the previous year

Site A

Suburban St. Louis

6/6

High

Regular 6th

Mostly new

70%

Site C

Urban Midwest

6/6

Below Average

TOPS1

Some new/
some revised

, None

Site B

Urban South

3/4

Below Average

Part 5th, Part 6th

Mostly repeats

80%

The data will be presented scale-by-scaleth scales grouped by categories.

Each category is preceded by an advanced organizing page. Each scale gresentation

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

1
TOPS is a one-day-per week supplement, intended to teach problem solving and using various
CSMP techniques. Last year was the first' year of a two-year pro)ect, fundedAy Title 11 Basic
Skills of the Department of Educktion. Students had only about 4 months of TOPS; hence Site C,is considered mainly a pilot sitqSfor test development rather than an indication of CSMP-Non-CSMPdifferences. .

Al



Left Hand Pages

The left hand p g s will present all the items in a scale, together with

the percent correct f/or CSMP and NonLCSMP stUdents and the r-biserial correlation

between item and the total scale score, corrected for item inclusion in the scale.

(For convenience, the TOPS'classes in Site C will be neferred to as "CSMP".) At
0.

the bottom of the page will be given the number of students on whom the above

data'is based, the KR20 reliability coefficient for each group, the mean reading,

score, and the correlation between this reading score and the scale score across

students at the site.

The reading scores are the same in Sites A and B:namely the Reading CompreherisiOn

t

test from the CT8S administered in the spring of 1980 as part of the fifth grade

MANS testing. At.Site C, a previous reacting score was available for 'almost all

students, but it was from a 'different test, the.Reading Comprehenstion 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, thu

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 analysis .

data on this page (as well as the frequency distributions on the next page) are

based on all 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

Five kinds of information may be presented:

1. Sample page. Where it has not been possible to show, on the left hand
\

.

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 of0
the items, etc.

,------.

,

.

2. Frequency distribution. A frequency distribution of scores on scale

is given for each grOup of students, i.e., the pvcentage of students attaining a

given score or score range on the scale. These data are based on all students
/

whether or not they had a reading score.

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

Scale Scare

0

a

0 4

etc.

, 4\ 4 \ 4\
where: solid figures represent CSMP classes, empty figures Non-CSMP

and 11,0 = Site A; ,C) = Site B; and ALA = Site C

r

; Reading Score

The data points were graphed using mean raw scores for each class and were

based only on students also present for the reading test. The vertical axis will

change from scale to.scale, and will therefore be labelled numerically. However,
.4..

4

the horizontal 4As will be the same from graph to graph and will be essentially

unlabelled except for the three arrows which indicate approximately the corresponding

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

A3 .

2 *



-
L thdividual 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 ti-iangle).

In one corner of the graph is given the adjusted means, CSMP versus Non-CSMP,

and the p-value of the t4est from the Analysis,of Covariance 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 beeri 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

V
. .

to the quartile their reading score would have placed them in, using national norms.

For each quartile groupihg of students, a mean score on the.scale was calculated

and is given. Alsp given for each grouping i's the t-statistic of the Analysis of

Covariance test comparing CSMP and Non-CSMP students. The same procedure was used
, .

for all students combined who had reading scores; i.e., a mean calculated for CSMP and

Non-CSMP students and a t-statistic produced. As a rule of thumb, a t-statistic

larger than 2.0 is significant at the .05 level if one uses the liberal model of

students, rather than classes, -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.

OccasionaTly, 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.

, 41
5. Comments. Comments may explain directions, point out important results

or questionable items, suggest revisions, etc.

1

t. 9
,.... 0

\

A4
1/



A: Pre-Aigebra Category

This is a new category. Five scales were adminiStered at' Site A only:

Al - Algebraic Symbols page A6

A2 - Solving Equations A8

A3 - Summation Operator Al0

A4 - Multiplying Summations Al2

A5 - Functions A14

A5



(Al) Algebraic Symbols, Site A

i --...
_

Test Items . Percent
dorrect
C N

Biserial
.

C N

I

-- In these problems, letters itand, for numbers.

,

A/SanPles: 2. means 2 times a. If a 6, 21 2x6 12.

3bc means 3 times b timis c. If b 2 and c S. 3bc 3x2x5 30.

ii' ...

Problems: ,

...

If c 4 and d- 3, then Scd

)

la
to3

&Ai

g3

e,
. 73

&.3

SI
41

6,7

&7_

..6-G-.

.1e.

i gl

, 9a

, ga

70

/

/4

70

, 73

If.c 2, f 2 and g 3, then 4efg

If ys i. then 14y . ,

B/Samples: 52 means 5 times 5. So 52 5x5 25.

I
d
4

means d tiees.d times d times .d. . ./

c3 melPts c times c times c. If c 2, c3 2x2x2 8. .

Problems:

2 '
6

42.

If d 8. tfien d
2

If c 2 and b 3, then a
3
b
2 .2 7

^7.p4,/

/3

.2

70
...-_,

71

,11

.33
If c 1; then cs la i

If a 5, then 2d
2

...------.
If a 3 and b 2. then 4ab

2 aA

/3

.1'7

/0'.

.E16'

loP

.416'

100
,

- 3a

. .

If c S and a 6. then c`
, '

,
If A es, then A

7 -; A
6

Number of Students
, .

KR20 Reli abi 1 ity

Mean Reading Score

Correlation: Sca
.

le and Reading

(.,,./

S6
4.?CeIo

ef.3

8/
/98

. g?
A6

?.?
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0

,

(Al) Algebraic Symbols

(Student page is shown on the facing page.)

1

i I'

&raj* of Class Huns

, 1111111 111111 1111111111111111IPIIIIIIIIIII III 1111I

,

,,
II 11111 11111 1111111111 11111111111111111111

i..i 1., fill lilitittilloiomillimIsiuir ill
,-11,, lili moimitillillollnimil.

,

immilmormalions,

Pisilin Till 1111111111 11111 ii,11111111111111

giiii II I 11111'111111111 III 111111111 1111111

,

:

I

I

1

I,

I.

Comments:

Site

-

Frequency Distribution

Score % of students

CSA0 ti1.1.49if
0 oi IS

I 03 05

2- 3' 37.
"7 -II 1+1 50

IZ 05 00

Adjusted Means

CSVP Non-CSVP p-value

A 5.9 5.3

,

,

-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-.

,

a

,

ol

k



(A2) Solving 4quations, Site A

,

Test Items Perce nt

Correct
C .N

Biserial
. ..

C N

In these problems, letters stand for numbers.

Samples: a + 7 1i, so a S

97 9 .,7 Jo

,

/. /;.

3 x b - 33 so b II

(4 x c) + 1 41, s.o c SO

You do the rest:
....---

d .0 13 14, so d

e - 4 5, so e

6 x f 12, so f

,

g +4 8, so g
#76

q5-

6,/

77

/1'2

/ .31,1

' './17

,91'(7 x h) + 1 15, 'so h

(3 x 1) - 6 15, so I=.. ----
(j x j) + 1 26, so j

?7 Alai A Of'

' If

/ Co

77

..
k + 2 + k + 1 11, so k

(3 x o) x 2 18, so m

(n + 1) + 3 6, 'So n

p 4 p 4 q 7, so %hat coUld p be and q be? p and q

03
00
05
Og

66-
01

Of
00
Ob
or?
zu
04.5.

Number of solutions correct

0.....

1

2

30,4
6 or 6

more than 6

Number of Students
4

KR20 Reliability
,

,

Mean Reading Score

Correlation: Scale and Reading

4.2

.81
CO to

.90

I A8



(A2) Solving Equations

(Student page is shown on the facing page,)

Ci

Graph of Clus /pans

II I

1,

111111 ooiiiiouiitmwiiwituoiiimiioiui 1101110

I 11111 0111
11 1

O

11$11111110 111111111111111111 111 111111 IMIIIIJIIIIIJII

1111 111011011111 111111111 11%11111 IMO!

11111 1111 1111110L111 OHIO

0111111111111111101110. mpg

Comments:

frequency Distribution

Score- % of student's'

CS Mt- kin-C SM f

CP 3 Cle

02,

2.4,
-1-40

12
$5

20
-To

(excluding last problem)

Adjusted Means
Site

CSMP Non-csw P-value

A 8.7 7.4 .01

--Although 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 correctwas over 78.

-The scale was very homogeneous; note the high biserial coefficients which conceptually
should not exceed 1.0.

A9



(A3) Summation Operator, Site A

Test Items. (See facing page.)
Percent

, Correct
C N

Biserial

C N

Comon to both Form A and B: .,---

30

70

23

6,1

;67

,.q5

/11

.3"/

m .....

Form :

3g P.2

0

/-3/

,8/

9

elAg

P./

CII 1- M = D---C ri
M = III.

= W + "-.--C

+ .."--C = 'EE - ac
.

Form B:

,/s)

, /8.

/4/

.e,

.

.17

.

,s1

_ = ---c

+.---- .= D----c + 7

, 5 + 7,- = D----C n
m--- + c,-,-- - '---"C =

.

,

,

.?,

, Number of Students

KR20 Reliability
.",

Mean Reading'.Score

Correlation: Scale and Reading

/24

.6,1

..200

/29'

. (pi

Z.O

.07
..4 Al0 e



(A3) Summation.Operator

Facts

Ic
is a short way of writing 2

So 5 + 6 + 7 + 8 can be written

Samples =

6 + 7 + 8 + 9 =

8 =

DC

ac

4. 3 4. 4 + 5 + 6

411.-

Graph of Clasi Means

1101111

1111111

11110 1111110111111ill3011101111

11111111111111111111111011 1110111NEM1111310:11,11.

11111 11111111111111 111111111A111111 .11011111101

11111111111111

Comments:

Frequency Distribution

Score % of students

CSIIP Nor4-csriP
SIMI Pi a A

0 o6 IS og 20
1 1,1 21 2,5 t 8

5 2. 52 SZ -53
1S 06 14 ol

Site
Adjusted Means

p-value
CSMP Non-CSMP

A 2.6 2.4 .30

-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 ri ht
hand side of the equation contained something more complicated than r--1 or
(i.e., if the "brute force" method did not apply). About a third of the students
got no more than one item c9rrect.

-The sample items and the first few items may have incrpased too abruptly in
complexity:

-There was virtually no relationship between this scale and vocabulary.
N. I--



(A4) Multiplying Suninations, Sitel A

-

N Test Items (See facing page.
Percent
Correct
C N

Biserial

C N

2/
940

3V

/3

as,

1?

/9

0.6

0Q

. .5/7

.V.2

0

. 79

S3

-.

-

. Ps/

-32

Zff

. 37

, /s/

.

-

= D-C + -7.-C
1

\

= D.0 E

5 5
--.xt--_-.-.-1 _ ,v

lo so 11 so = s x
-

, .

v
,

3 2

5 10 ... 6 10 = 3 E +- ----cx
,

L

1+3+5+7+9 = C
Ac ...

wow-

,
,

Number of Students

KR20 Reliability

Mean Reading Score k

Correlation: Scale and Beading

1.2(0

ipo

;0,0

M9
- 4/5"

a70.0

Al2
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1114,.,.,..,a

11"11.1
: :a

II

1410,-(Stif

. 1111111101 01 111 1111111111 III 111111 I IIII Fill 00! 111111111111111 111
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(A5) Functions, Site A

Test Items (See facing page.)
,

Percent
torrect
C N

Biserial

C N

,

-I (VI).

90

90

Ft,

? 6"

, 79 , g/

v r 3 # 75- 7.

ii: .

,

T..(07.:.). 6,a -/ , gO 75--

C( ) a 1°YI

-A

5-9

3i/

VG

.7/

'

77

Start with

do T vid then "R

do c. and then 9

do t and then .9

End up with

.

-.2

sz,

34/

Sir

3 5

*

.73

, 77

, 6-9

9

. 7S-

' 5...

iv+
I

x -I
-1

x
00 40 T. twice

x
0 0 do c- nine times

I
I G7

5-. 2

.--g

3

,13

. 7/

#74/

, g17

X
o o do .9 tbrice.

X
o o do 9 nine times I

'

N

1/3, , .37

I

Number of Students

KR20 Reli abi 1 ity

Mean Reading Score

Correlation: Scale and Reading .

/,,,v

2)-4

/31

460

.

,3 3
Al4

""

.



t4.1,491f

A

I 1101101 111111 0 1111111111111 1111 MI 1111 111111511111111 I IR

IIII I ill Oil 110 MO II Ill I 11111 1111111101111N 11 II
. I l 1 III 1 1 II 1 111 II 11 lilli fili I I our ilill

mi 111111 1 :1 om 11 11 11111 ill 1 o11 rill 11111111111 11 1
. I IIIIIIIII 1 II I 11 11 11111 II 1 lili 11111 1111111111h111 1111

1 111111111111.111 illiii Oil Ili Jill I III 11111.011il 11111111 Elin"."7ffems

' 1111 II 11 0 illii 11 1111 II lli II 111011 le Non-CSIC
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C: Computation Category

tAt 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-rsite, and in Site B the items happened 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 were 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

C4 - Mental Arithmetic, Subtraction (Site B) . A24

C5-- Mental Arithmetic, Multipl1Cation (Site.B)A26

C6 - Mental Arithmetic, Division (Site B).
. . A28

Ic

Al7



(Cl) Mental Arithmetic, Site "C

Multiplication/Division

Test Items

.

Percent
Correct
C N

Biserial i
C N

'7o

get,

47

PIG

4,1te

41

4191

'31
/ 39

-7.51

. 7/5

1/ 1

Form A,* Mul ti pl.i cati on 3 x 125 = ,

r
e 30 = 900

12 x 500 es

t
..

30 x 20

It 1 273 = 3,033 Vo

-/
4/

.21

.Q411

75.-.

di&

, 3f

* 3 7

'. 3 '
' 3?

zi x 273 = f I

x 5 =

6 x 30 F., Ill
4 7
4/5-

a LI

39
34

.

/9

/53
37

.

.37

,67
. .5*--

.28

1 1 X 250 = 500

280

25 x 32 = 800

26 x It= 1 1

. 12 x 500 = 1 1 33 3.5.- ,4-7 ,..23

SZA?

4i/

33

4/
,2? doe .

Form B, Division 700 Divided by 10 =

210 Divided by 3 = I I

1,200 Divided by j I = 4

240
.

3.600 Divided by IS =
,

09
1,9

irlif

ir
a1

-V7

do's
, Aro

I g/

. 7.2

, vee

.67

3.615 Divided by 13 =

524 Divided by 524 =
f

503 Divided by 2 =

3 /

19

.7S7

p.5-

,z-.3

1,,e.ek

. '7'5

/67

$OO Divided by [ I = 200

3E0 Dividedjy $0 = 1 1

1.200 Divided by 30 =
19200 Divided by IS z

Z

Coo Al 5 --'7496 Divided by = 498

Nunter of Students Form A
Form B

KR20 Reliability -

Mean Reading Score ..,
_

Correlation: Scale and Reading

el
E.

'74,

MI?

al
1../

,r,

45-../

1
/9

Al8

30
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(C2") Mental Arithmetic, Site A

Multiplication

Test Items
Percent
Correct
C N

Biserial

C N

gi3 90 ,7 g ilf3 x 125 1 I

Form A

1
1 x 30 SOO

ge,

F,

6'

I,
?

, 74i

,30

'5-607 x f 1 - no
,

12 i so° !. 1 '-1 6 , 3, 6-7. ,5c, .111

,5"6"-

-

ee, , gr , z)/4 30 x20xS I I

11 x 273 3.003

. U x 273 - I I (p, 6-ep 76, . lis-
25 x 32 800

6,, 3e .&.i Clee26 x 32 I

3/. 3 5- , 7,3 , 01(8 x 29) + (2 x 29) i

4/Q 37 _flit> ,59. lol 1 , 3 il I 1

Form B

c? '79 , 8; , 7G9, SOO 4. 2

Go 6-9 ,-.7- 41°36° + m .1 I

e-77 6,s- ,,--3 ,77900 + I 1 200

/741 673 . 7/ , 9,71 + 3 30

1200 + 4 gi,; 4'6-* 44,C 7
3.600 + 15 240

3.615 + 15 IA/ 3 4 t....2 . 71,
t I

1.200 + 30 40

1.200 + 15 V;

(34 x 25) + 12 ft., ? IP& .(17

: 36.036 + M 1 1 ay /9, G/ .z,ee. i

_ .

, .,---

Number of Students Form A

Form L.
641

la,
ts, 3

44
KR20 Reli abi 1 i ty .t:,

.1Y
4 7

83
Mean Reading Score 2 o 4 e 2 0 , 0 .

Correlation: Scale and Reading q/
I

A20

4 (

. r
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1111,1111,1 1190.1$111 141 11111111 :1 [II I 1111111 1111'11

.11 Ohl II lit
11011 11 1 Pi 111 1 1111 r... !lig! I ti I .I I h "I ill

1101111111111 1111110 111111 III III 'III 121 hi

1111 ill III 1491111111 11 HI' 111'1111
. 111 .1. .1. Ili 1; 1 1 1.1

1111"1.1 111 II 111111111111101 111 1" al" " rif!'"" I"' 1110111 111111111
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41A

(C3) Mental Arithmetic, Site B

. Addition

Test Iteffa

.

Percent
Correct
C N

Biserial'

C N

501 4. 501

9,001

125 + 125

4,999

4., 501 4-, 501 s:

+ 125 =

,

6, i

SO

(oe,

57

4/3

te c

/03

3 /

&I

.,7Q

lig

. o5"

57

. 6, /

. 4.2

. 5-3

. 5/

I

250

,

..

.

t.

1-

.+ 225

+

I i = 9,100
,

.

+ 225 = I
1

10,000=
,

Number of Students

KR20 Reli abi 1 ity

Mean Reading Score ,
w -

Correl ati on: Scale and Reading' . .

30

/$S

z,12.

WO
.

,1

_ .,
A22'



(C3) Mental Arithmetic - Addition

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

3.5'

3

1 1

Graph pi' Class Means

III 1 1 1 111111 111 BONI111111 I 1

, i

f

1

11111111 II 1111 I 1 I 1 I II 1 io lo #

1..... , , I III i i I I 1111111111III Ilhilli 1111 11111
,

liforfillinat orn
,..,,

loinnilliiimmoitifJ,
,. i on,1 ,_, ,imilinimilunior

'A sus tec: me an es

1 I
1 1 iri , ,

8

CSMP
Site

3.0

Non-CSKP

2.6

Comments:

See page A29..

I

ii

II

1 II

p-value

.05

Frequency Distribution

IScore % of students

c)

WV mwicutr

cs os
1 ( o 12

2-3 47 - 60
4. 21) 10

5 ZO 10



(C4) Mental Arithmetic, Site B

Subtraction

Test Items Percent
Correct
C N

Biserial

C N

t

7,001

,

,

,

459 --

--

1,000

100

1
6-3

6,3

Lig

94,

5-. /

&

.?/

iF

. 4.

. 4/7

77

.4p7

48

'51

*5-1

359 := [
1

6,999 1.7. 1 (),

-- 5 == 1

-- 401 =

-- 260 ==

I

1

150
1

1

Number of Students

KR20 Re 1 i abi 1 ity

Mean Reading Score

Correlation: Scale and Reading______%

3.4

4.3'
/3. 6"

4/7

.1062

/4,,,i?

.3?

A2 4 '

,



3

(C4) Mental Arithmetic Subtraction

(Student page is shown on the ,facing page.

Graph of Class Ma

1

11111 .1111

1111111

11011111111 liii
iiii111110 11E111 CAS.dt.iust-eNd:acsniic

Site p -value

I 1111 B 2.6 3.6

Comments:

See page A29.

A25

Frequency Distribution

Score % of students

Co

I

,CStie Aln-CStit

03
11

Olf
) 2

2-3 31 sil
if. ZS 15

5" 2Z 15
#
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,
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(C5) Mental Arithmetic, Site B

Mul tipl i cation

Test Items
Percent --.
Correct
C N

Biserial

C N

7 x 30 = Li 0

9,

'i-9

,

.i,/

61°

.57

q6-

'56

'16-

3 X 125 = I_
1

-:-
1

1 x30900

63

$eo

.5-&-.

V7

3?

'?6

84) 'e°6-

7 x 1 1 = 280

1
1 x 250 = 500

12 x I 1 ,

3 /

,

7'

,,,

'30

3eo

'7 Q

1,

603

48

. 76,

.3
,

8',

e9

6/7
.1

./0

30 x 20 x 5 =
1

11 x 273 = 3,003

22 x 273 = 1
1

,

II x 585 T.: 0

(8 x 29) + (2 x 29) = 1
1

Number of Students

KR20 Reliability

Mean Reading Score

Correlation: Scale and Reading

3Q

,13'D

/35-

4/7

.83

4,p..

.9g

,I b
A26



(C5) Mental Arithmetic - Multiplication

(Student page is shown pn the facing page.)

graph of Class Means

11111 11111 IN Ft11111.111 1111101

III

11111111110 1 11111118

111111111Lillii liii 1111111 I IN1111!1 1 IN

111 111111111111111111111 ill 1111111

r11 1111111in' Mil 110111 11111101111111111111 1 1

II 111111 1 11111111 111 1111111i1111111111 1

1 1 11111111 1111 iiill111111 A°usted *ans

-v-iluecs671 Npri4-.C9SWF 111 1 1 11ii 1'1 .8

Comments:

See page A29.

A27

moo,

Frequency Distribution

Score % of stoeents

are Ma490
0 05 0+
1 03 06

'2-S- 38 61

6 -g 38 14
ci (5 Thi

to 63 02



(C6) Mental Arithmetic, Site B

Division

Test Items
Percent
Correct
C . N

Biserial

C N

ep3

4/3

80

4,

3 2

419

.9.3

.941

14,

6, ,

210 Divided by 3 = 1 1

SOO Divided by 2 =

700 Divided by 10 = I I

%

4/7

6-3

-D-o

vil

'2 q

'74/

Fr

'79

&ir)

15-

.64/

.80

800 Divided by 1 1 = 200

-360 Divided by 90 = 1 1

1200, Divided by I 1 1 = 4

31

,2 7

/3

a? 0

/.,-.

Jo

.36,

.90

.620II Divided by 3 = 30

3,600 Divided by 15 = 240

3,615 Divided by 15 = I 1

1,200 Divided by 30 = 40

1,200 Divided by 15 = I
1

(p,3

/0

6,0

-57

. 711

.1/7

'SS--

&5

524 Divided by 524 = I
I

498 Divided by = 498
.

-

Number of Students

KR20 Reliability

Mean Reading Score

Correlation: Scale and Reading

30

.88'

/143

Vci

,sq

1440

, Ca



(C6) Mental Arithmetic - Division

(Student page is shown on the facing page.)

Graph of Class Means
SIP

9

Coments:

Si te
AdJusted Means

p-value
CS VP Non-C-SPIP

B 5.4 3 7 .01

Frequency Distribution

Score % of students

CSIiI) /41.,-(Stif
0 03 14
I 06 12

1-5 40 Lpf

61 38 24.

to 00 oz
I I rs 01

-On C5 and C6 combined, there were 11 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
fol 1 ows

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).

)

A29
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E: Estimation Category

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

limits were imposed. These scales were essentially revisions of items of pre-

viously used scales. In Site B, there were four 'scales, on each of which students

were to select the most reasonable of three wrong answers to give computation

problems. These scales were repetitions from tte fifth grade study in 1980

(where their use was not particularly successful.)

El - Estimating Intervals, Addition page 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 ReaiOnable Answer, Subtraction A42

Site B
E8 - Most Reasonable Answer, Multiplication A44

E9 - Most Reasonable Answer, Division A46

A31



(El) Estimating Intervals, Site C
Addition

Test Items
.

Percent
Correct
C N

Biserial

C N

*

-.0/19 29 0 10 SO 1,00 500 o 479( '07
I.

. (Other Items used this format)

257 224.

,

IS.

'73

8.2

to3

. 3

Q7
.0/

7/
SII 49

,

7/ tei /il 41?
15 15 19

,

,24 211

204 2o1 91/

33

37

36,

5 6-

/41

.07
27

3/

S0.11 49,9
,

Va il/ .0c , a /

1.5 1.5 1.5 * 1.S O? . /0 ,oa ..ig

,

.
,

,

,

. .

Number of Students /6/ "17

KR20 Reliability .vii 6-7
t.'ean Reading Score /6,../ /S./

3
Correlation: Scale and Reading

A32



(El) Estimating Intervals - Addition

(Student page is shown on the facing page.)

Graph of Class roans

El 10111011111111111111111111111111 I 111 Ell
mirmiliimi 111 im 1 in

111,1 Iliii III alloothIllimilliolighomi

1111111
111111111111 J1111111111111111101hiiiiiiiiiiiii Ili
1110111111 I 'ill 11111 IIIIIII IIIIIII 1111,I11111111 'II II 1111 1111111

1111111111 QhIIIIIIIhIftHuhilllhIIIUhIIIIIIIIllhiiIIIu 1111 Actiestee Me"

e:11111 a 11011111111111111111 I CSNP2 NO: COS": 4

It

CSMP

lion-CSMP

t-Stat.

Frequency Distribution

Score, % of students

1.,CSINP Moo le<Slif

0 01 °5
,..

I 02 0-1

2..-3 2:7 le
4-6 48 511.

0 1 07
Oi 01

Means by Ability Leval

1 2 3 4 All

cl, 3 A, e) 645- 441

Y. 1 9 7 3.8' 3.a. 2. 4,1
. V W./ 4,23 Q.3 /3

Comments:

,The biserials 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-items.

- 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



(E2) Estimating Intervals, SitePC
Subtraction

Test Items
.

Percent
Correct'
C N

Bi seri al

C N

S45 - 855 0 10 SO Me SOO. 1000

(Other iferrs used this format)

Li 4 q4, . ot.7 ' . / 3

-

731 - Mg iia ,22 .04

105 - 8

6-9 ..0? . /6

!CO - 401 442 35" 30

Iso. i;,.

0.6 /3 1.2 VO

1st . si 67/ 4/, . :/

.
100 - 50.5

/ 7 /1/ . .D67 . aff
,

20.008 - 10.1 - CP 00-- . 74/ C/9

.

,

0

Number of Students ,/&/ /07

KR20 Rel i abi 1 i ty 3i/ .4/y

Mean Reading Score /G./ /57./

Correlation:. Scale and Reading
.13

A34
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. (E2) _Estimating Interva1s - Subtraction

(Student page is shown on the facing page.)

Graph of Clus Maan4

1 1 111111 111111111111111111011111111111111111 NI lilt ION

! III 11111111111111111;11010111 111111 III 11'

il

pilmilmillefENtimill1111111101111

1111111111111111/1111111111111

1

I

01111111111111111111111111111111111111111111111111111N1

1111111111N1 11/110111111111ilir

11110111,11111111111iiiiiiiirillillimmuu

111 0111111

011111 111 I

111110111111111111111

s.

1Cte

. A:justed Means

P-730ueCS:77 NI3n2.2

CSMP

Non-CSMP

t-Stat,

Comments:

Frequency Distribution

['Score % of students

' CSMP "M.1,-(Stif

() 67 14

I C45 25
2-3 31+), 31
4-1 58 :51

c>( c>1

cm> 01)

Moans by Ability Level

1 2 3 4 All

3.6 Q.9 9..) ip
Q.() .?5 .47. 5- &. , .7.1i
/..? .eo 1.9 3

-The percent correct was much lower for the.fraction and decimal itemt, especially
those like 60 1/4 - 50 1/2 where the difference was a little less than 10 (see
also the last two items).

-The KR20 Reliability ,was again very low:-
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(E3) Estimating Intervals, Site C
Mul tipl icatiori

Test Iems Percent
Correct
C N

Bi seri al

C N

2 x 19 . .,

0 10 SO 100 SOO 1000

Other items use'd this format)
.

- 40 X 10

il z SO

4 x 29

. ± z 199

i x 401

4 x 9.1 .

125 x 0.5

--,

,

-

i

.

.

.

. .

..
_

..

,

1 9

4/7

3 ti"

44,

/
30

CW

C°

.

Gi 9

4k/

4/0

3 2

ia.

Z1

a

07

. Ali/

'4//

. 14,

, 39

.4/4.

.92

. 23

/

7 9

5B
. 3 a

. 44?

/11

. 3 c,

. 4/5/

. /P

,

Number of Students

KR20 Reliabilfty .

Mean Reading Score
,

,
Correfation: Scale and Reading

/(01

.9/9

/4.1

/1/7

.I'v

/5./

,

.
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(E3) Estimating Intervals 7 Multiplication

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

Graph of Class Means

Imommorminpo 11
III 11111101111111IT 1101,111 Ii!li'

L'L 41111

101

NEI IIIIIIIIINIIIIIIIIIII II lill III
11001

1 II

ill ).11 MI 111111111110101 [IIIII 1101

ro oi 1 ilo ii iliiihilliiibil loll III 1 1

Id III ulioililollilillor : usted Means

11111101111111111111 CS275 No2n.-2CSKI: p-v.:10ue
:

1 1

Comments:

A

Frequency Distribution

[Store % of students

Csfq yet-CStif
U) 18

14 Il
24 46 14-1

4 4 SO ti
00 00
00 04

Means by Ability Level

1 2 3 4 All

I9. -2 R.g .7.7 .71 .2.0

.?.g q.6" .',/ .17. / /.5"
.1 l. ; .8 1 ,..-;?

-This scale is also characterized by low biserials and poorer responses to the fraction
and decimal items.



(E4) Estimating Interval s , Site C

Di vi si on

Test Items Percent
Correct
C N

Biserial

C N

190 + 10
_

0 1 10 SO 100

(Other items used this format)

3,2 .26, .ii/ ..e.

.

X11 + 50
/7 /z . 41.5- . & a

. 300 + 4
j'' .dio 79

. 101+ 9
3,7 p cz . 6,9 V)

3e,

cV7 aci 67 .S77

---,
9.5+ 0.5 A 7 /9 V? ,7 /

,
100 + 10.5

.
oep- o9 , 4/ . 'v'

.
.

-

,

,

-Number of Students
...
/6,/ 1V7

,

KR20 Rel i abi 1 i ty C47/ /,.?
Mean Reading Score /&. / 157

,Corei ati on: Scale and Reading . 03
A38
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(E4) Estimating Intervals Division

(Student page is shown on the facing page.)

Graph of Class Means

1E7

't

,

i

4!44

.,

r II

c

hil-im1111

oil

q

orrais111111111-4
lo

oil!!

ill

Iv

11.

lliii

111

lililliiiiiiiiiiiim"

II

4t!

Pi

1

,

1

igii
is
oil

11

Comments:

IIttLtI ttLLLtIIL

Site
Adjusted Means

CSFP Mon-CSMR
p-value

1.8 1.4 .30

CSMP

Non-CSMP

t-Stat.

Frecidency Distribution /

,Score % of students

CSIAP AwieStif

I lit 1

2-3- 32 le
4-4 19 17

7 01 CK)

8 cto o (

Means by Ability Laval

1 2 3 4 All

/7 .7.0 A? V.0
/ 1/ /- i/ / 9 3.,r-
/ v I.,.3 / e .0

-There was a generally lower performance on this scale, though the item biserials
were considerably hi'gher 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

Whole Numbers (16 items)

Fractions and ,

Decimals (16 items)

51 45

21 17

These percents correct for fractions and decimals were even below the guessing
'level, Indicating a real lack of understanding of them.

-Across all four scales, there was very little relationship between reading ability
and scores on these estimation scales. Evert, at the classroom level the regression
lines are rather flat.
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(E6) Closest Wrong Answer, Site B
Addition

Test Items
Percent

BiserialCorrect
N 1 C

A00
47.377

26.896 + 31.456 51,377

58.377

836 + 31

'1.022

26

+ 1.713

19 + 27

+ 1.991

931

1.131

1.331

3.740

4.740

11.740

10,604

10.276 + 558 + 4 15.604

19.604

310

105 + 97 + 106 + 98 + 104 410

510

15.030

5.079 + 5.076 5.075 . 15.230

699

"IQ

849

7

. /9

. /

. 57

I

.so

Number of Students

KR20 Reliability

Mean Reading Score

Correlation: Scale and Reading

3 aq

,3

V 7

,Vg

. //



(E6) Closest Wrong Answer - Addition

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

Graph of Clus Means

I Intl II? ill 111111 1011111111111111 IIII 1111 11

111111111 111151 lull CH111111 111111111111 II

1111111111111 110111111 01111141111 1 111111111M 1111 I
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.."1"1111111111° 11:111111111111111010111111111
I 1

1111011 111111111111110111111 I1111111111111111

110011111111111111111111111111 SI

Nss.

Site
Adjusted Means

P-volueCSMP Mon-CSMP

B 4.3 4.0

A41

Frequency Distribution

Score % of students

C5

1

CAP 640CSOW
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C) C)

00
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2-4 41 co
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(E7 ) Cl osest Wrong Ariswer, Si te B

Subtracti on

Test Items Percent
Correct
C N

Bi seri al

N

_

IP

4,744

7.907 - 2.249 5.644

7,744

78.412 - 5.879

7.250

23.650

72.550

940

10.153 - 719 - 9.340

10.040

332

1.213 - 888 642

1.322

101.787 - 1.989

9,703

19.700

99.720

1,162

3,105 - 1,986 \ 2.162

2.862

0

77

73

6 3

0

So

7&

601

.57

4/3

5/

3

3 7

. V7

. 13'

. 4/5"

. 2 4 . 5-3

.53- 5-0

. 3ta . 3 7

39

Number of Students

KR20 Rel i abi 1 i fy

Mean Reading Score

Co rre l ati on: Scal e and Readi ng

30

/V 5

.S4
A42

6 J.
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(E7) Closest Wrong Answer - Subtraction

41
(Student page is shown on the facing page.)

1

Graph of Cla.ss Means

I 1 1 ION 111111lIl 1111111111hig in 1110

fib imillonordmiluin im
II
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.
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IMO 11111111111 1 l' PH cs470 N°n3:c19' P-70:ueB

Frequency Distribution

'Score:: % of students
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6 37 lit
(2 11 10
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(E8) Cl osest Wrong Answer, , Si te B

Mul tipl i cati on

\
I

Test Items
,

Percent
Correct
C N

Bi serial

C 'N

980.

9 a 1,120 1,980 83 171 . 72 . 4° o
io.oeo

.
,

257

21 x 123 2,557 473 6 3 72)
25,557

.

1.03a,100.

a a 123.456 10.000.100 3 3 . 39 , ii/

loo .noo.No

3.173

...C7 '17 .740 6"?
15 a Z,111 :0,173

31,173

1.483 6-7 1/3 . 70 . 5'3
52 x 99*. . 5.13

9.883

,

1.9130

6-- 1 3 ?I
II x 989 10,900

.5"

19.900

t

%

Number of Students 3c-.) ri
KR20 Rel i abi 1 ity 718 le 7
Mean Reading Score /14 S ,1140 .

Correl ati on: Scale and Reading d 9'
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(E8) Closest Wrong Answer - Multiplication

(Student page is shown on the facing page.)

IP

0

H

Graph of Clus Maws
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t

Adjusted Means
MC

3.8

Non-CSW

2.8

p-value

.25

t
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Frequency Distribution
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(E9) Closest Wrong Ans'iier, Site B

Division

Test Items

,

,

Percent
Cor'rect
C N

Biserial

C N

3

1.513 4. 0.18 30

'Of s-6 34.? . leo . /(,:.
300

2.000

181.532 4 9 20.200 ..1-3 53 -80
20000

4.

15

. NO ..t.- 11 4C .2 g yz . /4/ . ..3o

wo

s

3.641 69 50 -6-0 V.3 /Q ...2a
sca

10

mito -; 2.402 so 4/7 le, -628 , 3F '

um

,
10

2482 39 50

ico
0 / VS . 3/ ,

,

, . 1N.
Number of Students 3.2 4/7
KR20 Reliability 1,3

Mean Reading Score /3`C ioN
i

Correlation: Scale and Reading -
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(E9) Closest Wrong Answer - Division

(Student page is shown on the facing page.)

)

Graph of Class Means
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L: Logic Citegbry

. .

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

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 page A50

L3 - Order Relations
, A52 All Sites

L4 - Identification A54

L6 - Implications

L8 - Spme/None/All AS8

L9 - Venn Diagram, 2-String 'A60 Site A

A56 - Sites B and C

Ll0 - Venn Diagram, 3-String A62

The version of L4 administered at Site A had an additional 4-item problem

so that scale scores from that site are not compatible with scores from the

other site.

/IP

A49



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

Test Items Percent
Correct
C N

B1 seri al

C N

-

Then Jane spends exactly 9t. Which bbx did Jane boY? I
83

'8,

8q
17

g1

t(k,

7c7

s I

ri/
g.Q

77
g i

g'4,

15°

55
go

.60*
.71

.(Ij

,75
. 77

.17

.59
5-9

47
. tog

gt°

.6
(03

gi

5-C)

7.2

,
I

Then Carol spends exactly 15t. Which box di:: Csrol b:47

whIch box did Helen buy?

.

, .

_
I I . t Which box did Andy choose?

37
A I

/9

3),

/5-
)1

/9
17

30

/49

.2-0

. So

.3?

.35
43

. 9

. /5"

. ii6"
;

Which box did Bill choose?

,

I II , Which boxes could he have chosen? .

a3
()A

1T

15-

13

l'8

3,/
oo

3...o

o
JO

..W

,

.

(Data for students who answered only
1, 2, 3, 6, 9)

,

,
.

(Data for percent students who answered

201:2 3, 6. 9)

..

,
.

,

,

CSMP

Non-CSMP Site A Site B Site C

/ 2.if to 2-Number of Students I to 7
/ qb 157 .

KR2O Reliability . 0' .58 .

Mean Reading Score 20.0
o . 0 15./

Correlation: Scale and Reading 35* ...0..

6600



(L2) Candy Boxes ceilmac.

1. These are the
, boles of candy:

These are ;Jut girls:

Mese are U. facts:

harla, Carol, Helm., Jute

EaCh girl chooses a box
and buys every candy In the box.

Each girl,chooses a different box than the other girls.

Atria chooses tht 4( tax. She could spend 44 or 114 or 1g4)or 164. and so on.

2. These are the buss:

fff)ED 6).ff
Andy apes*: a different

box than $ill.

,a
No.eattar how many Candles

are in 4htir boxes:

Then Jane spends exicXly $4. which box did Jane buy?

,Then,Carol'spends exactly 154. Which box did Carol buy?

khich box did Helen buy?

3. This tine.there are many, many loxes.

fd is choosing a box.

he chooses s box and looks insife.

It has nom than 1 candy end he has to spotlit _exactly 164.
- 4

k

3

Graph of 'tCla'ss Meant

I 1
1

11111 11111

1 III !Ali 13 11'1 1 HI

Ili . hi

151110011010 rn Ng
1111111111111111111 1 II 11111111111111i111111

11111 111111111111111111111

Comments:

111110

Site
_Adjusted Means

CSRP Nnn-CS1c
a

A 3.3 3:1
o

B 2.9 2.9

Ac 2:9 2.7

4$

K."

Frequency Distribution

Score % of students .

. 1

S'ite
CSMP Noh-CSMP

A B C A 8 c
0
i

09 37 05
0.1 42 85

g 51 07
oil in 04

.2
3

Plf pg 12.

'a 0 57
19, 00 ilf:ti
ii 01 011

oo 06. 01.

oc lt 12.
43 a 5/

0 0'
Il cla 01

o7. fp!, oi

S.
4

Site B

CsrP

Non-CSIC

t-Stat.

Site C

Means by Abtlity La1.

2
, .

3 4 All

.'.7. 3
,,...

z Go V

CS*

floo-CeP

t-Stat.`

Olians.by AbiTity Laval

'1 ,2 3 4 All

.?. ,/ 3.c, 3. / g2. 7 Q.9

3-Y 3.V 11. .2.6-

1.7 . 3 5/

-The three Problems were intended to be of gradually increasing difficulty. 'The
nigh percents correct fOr the three items of the first problemHindicate tha1 the
students understood the directions and Were ableto do a fairly easy problem. .

.Hdwever, on the second problem to % of the students combined more Op one box,
indicating 4 misunderstanding of the. task.

-Few.students, gOt the )ast item "correct", i.e., gave all the possible answers,
instead students gave 1, 2, 3, or more answers.

e,

A51



(L3) Order Relations, Sites A, B and C

Test Items
Percebt
Correct
C N

BiSerial

Sites B
and C

John 1s taller than 8111. B111 1s taller than Tort.
Who Is tallest? John 8111 Ton Can't Tell

'Dave 1s shorter than J1m.
o js tillejtl 01141

Paul 1s tallerlhan John.
,Who 1s tallest?

Paul

Jim 1s shorter than Andy.

J1m Andy Can't tell

John 1s shorter than Bob.

John lob Can't tell

o 1

.S1
.21
.aZ

00f
2/

2.2

Ann is taller than tart and Carol.

CarO1 is shorter than Barb and Diane.

Who. is tallest? Ann

Who is shortest? Ann

tart Carol Diane Can't tell

Bart Carol Diane Can't tell

The banker is one of these men: Smith, Jones, Brown,'Williams, Gates

The banker is the tallest and fattest man.

Smith is taller Ulan 4snes, but shorter Ulan Brown.

Brown is fatter than Williams, but thinner Ulan Smith.
/)

Who is re banker? Smith Jones grown Williams Gates

There\are S children: till, Maria, Tony, Helen and Abby.

Sill is taller than Maria but not as tall as Tony..

Helen and Marla are taller than Abby.

Helen is taller than Karla tut not al tall as 8111.

Who is tallest?

Who is shoriMst?

1111 / Karla Iplen Abby

1111 Muria Helen Abby

ea

C.44

G7

420

1'170

.27
19

.or

(40
./3

1.

44/3

a7
5'3

.10
. o T

47II
144

82
.PC 4.o 3

.a
. 37

Tony Can't tell

iTony Can't tell

Ellen is not tine than Linda.

Lirda IS shorter than Karen.

Who is Shortest?

\

Linda Ellen Karen Can't tall

CSMP . -

Non-CSMP Site A Site B Site C

'73
2 I

L/2

1,9
4441

5/

41
34c..

3/

.1.17

7 .

.se
Tao

5b

VC
15"

10
20 .ai

,Nurnberi of Students

KR20 RelObiley

Mean Readin%Score

Correlation: Scale and Rea

72. b
13a- 89 1 47
.57 .39
.403 .19

.33
3-

/3.9
15:3

lb. 1
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(L3) Order Rel ati ons

(Student page is shown on the facing page.)

eraph of Clus Means

Site P-value 1111111100

111111111

1 1 Ill II ICASdMPusted":iCnSs*

a'A III II II1
o

BC 33: 111111110111 fat IIA

:I:

1111 l °I1 111 111111111111111111111 1111111 I I

1:1

1

l'I'll

11 1101N1

1H Ill 1 .11 111111111001101101110111111111 ill I III

III all 1111111111111111111 ill 11111111111 0

111111111101111111111111101011 011111 11/1111111111111

1
Comments:

a

Frequencyc-Di stributi on
-.--

Score % of students

Noh-cstir.

$ i+e,.'
Cst1PA sc. A 5 c.

0 :o3 ol oit
00 03 22

04 01 03
01 01 14

2-5
q.%

,
6

Pi 44 47
35 31 tfr
21 13 04

IS 35 IN,
42. Wi 31
21 oi 03

7
S
¶

II 01 04
oo 00 04
x 06 X

13 03 o3
,

00 00 DOx OD X

Site B amp

Non-050!

t-Stat.

Si te C.

Non-CSW

4

NAAS by Ability Level

1 2 3 4 All

54 3,E 3,8
3.? 34 3.1,

o.v
News by Ability ovel

1 2 3, 4 All

41-0 3.(o 3.3 4.9 3.5
,34 .3,3 .P.9

1.7 0,A/ /.7

-Items like the ones in L3 are commonly used as a measure of verbal reasoning.
The first item is as straight forward as can be imagined; yet a third of the students
at Site B, and half at Site C missed the item:,

*Mb
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(L4) Identification Sites A, B and C

.ankom

Test Itens
Site A

Percent
:orrect
C M

Bi seri al

C N

Site B
Percent Bi seri alCorrect
C N C

Sit". C,
Percent
Correct Bi seri al

C r N

What 'league does each boy play in? Bill
Tom

Ed

pete

How many leagues

:II - 34

t.
Which league does each boy play in? A bit SS

B 61 1S
,...

C 41I I .
D

..4 9 14 CI---=' E

to m 1
There are 4 girls: Ann Sonny Carla Doris

There sre 4 days: Monday Tuesday Wednesday Thursday 1
There arm 4 sports: Bicycling, Swimming Volleyball Horseback Aiding

These are the facts: Each girl takes one lesson a week in her sport.

Each girl plays a different sport.

e-t/
31 3.3

654

418 /
ne
3 7 3 /
Li 3.7

33 31

.70

.77 .7)

ty 3 tt 0

44
7/

toi

4/3 q(c
a .7/
so a?
35 3 /
7 9 .25

t445 3 t

4 <1 '4 1

44. 4S-
Set 3

- Data Not Avai 1 01e

bonny takes lessons on4Tue1day and doesn't take wimming.

Amilakss volleyball and doesn't take lessons on Monday.

Doris takes lessons on Wednesday and doesn't take bicycling or swimning.

Form 8, Oage 2, Site A o y
Where does each traveler.go?

8

Number.of Students

.KR20 Reliability

.folean Reading Score

Correlation: Scale arid Reading

A4 623
011

.rfr
vao

6,4 87

3 sn
Ar

I

. 39I.



(14) Identi fi cation
These are the 4 boys: 1111 Tom Ed Pete

Those are the 4 leagues: indoor soccer outdoor Soccer indoor hockey outdoor hoc

I.

IJI. .

These art the facts:
Each boy plays in a different league.

1ill plays indoors.

Tom doesn't play hockey.

Ed doesn't play outdoors and he doesn't play soccer.

Mat league does each boy elayin? (Cirtle'your voters)

There arm 3 sports: soccer, hockey and basketball.

'For each sport there art 2 leagues: an indoor league and.an outdoor league.

Now many leagues are there?

These arm the facts:
The boys arm called A, 1, C, and so on.

Each boy plays on a different league.

A and C play basketball.

1 and 0 don't play soccer.

A, 1, and 2 play indoors.

which league does each boy play int

IV.

There art 4 travelers: A, 1, C and D

Each traveler goes to a diffmreni city.

Each traveler uses a different kind of transportation:

These ere the facts:

There are no trains through Southtoun.

1 always flies.

The only way to get tp Eastburg is by car.

C trim:1i by bus and doesn't so to Westhill.

A doesn't travel to Eastburg.

Only trains go to Northville.

Planes don't land it Southtown.

Where does each traveler go?

Comments:

Frequency Di stributi on,
Sco re

F
4

S of students

Siie
(VIP N.h.tstif.
A 5 C A B C

0 03 o3 (9 % *3 o5
1

2 7
05 04 os

27 51 5.;
og oct el

33 ,52 49.

.12
le 15

in 21 21
_11 a os

17 30 25
17 043 01

Si te

CSMP
car, bus, train and plane.

M4n-CSMP

Adjusted Means
Site

LBW' Non-CSMP p-value

0 A 8.3 j3.3 .

OB 6.1 -5.6

4 C 5. 7 5.5

t7Stat.

Site C

CSMP

Non-CSN

t-Stat.

, Means by Ability Level

1 2
r

3 4 All

67 / 3. 9 G../
7. .7 r/ Y.0 t--.. 7

-43.. I. v --.0 Oa,
Means by Ability Level

1 2 3 4
' All

a (0.0 4/.64 G. /
7 7 ": --, 6,

/. 3 I. / 0, 1

-For the itemo in section IV students were performing at the guessing level, even
though they were high,ability students.,

-Tile students' test bookletsSliowed
the information about each*player in suck a way

that students could have used the booklet for keeping track of assfknoents to
teams and indoor/outdoor.

-Typical errors were the violaticm of one or more rules. ,

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

-The performance at all three sites is comparable in spite of ability differences.
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(L6) Impl i cation, Sites B and C

Test Items
Percent
Correct
C N

Bi seri al

C N

Three friends go shopping: Bill, Len and Mice

There art two boxes: Blue and Green

.,.

If Bill buys a blue box, he also buys a green box.
He does not buy a green box. .

Does he buy a blue tax? Yes No

. (Circle your answer)

,
...--,-

. ..... I,

Lan buys a blue tax or a green box.
He does not buy a blue box.
Does he buy a green text Yes No

(Circle your answer)

..,,

Alice doesn't buy both a blue box and a green tax.

She buys a '.1...)32 ten.

Cones she tuy _grim texi Yes No

(Circle your answer) -

.
. ..

0

%

f
, '

. .

4 '
1

i

.

I

1

Can' t tel l

..,.

Can't tel 1

.

Can't tell

,

..

.

/$

/1

670

/0.

61

a

& s-

GI

01

o,g

,

.0,
-,05.

er

. I?

.10

.,

440

.07

15"

. 3 P

-.0?

A

Nue! of Studentsmb )".
KR20 Rel i abi 1 1 ty

,
Nean Reading Score

'

Corre 1 ati on: Scale and Reading.'
.

I

10.2

7

.43

41. i

/4- 9

%

3 49

er./

, 3?
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(L8) Some/All/None

Test Items

Form A

Form B

1. If Matt lives in Texas, t'len Matt travels by horse.

Matt travels by horse. Does Matt live in Texas?

2. If Ellen wert shopping,here, then Ellen bought shoes.
Ellen went shopping here. Did Ellen buy shoes?

tilf fish are pink, then turtles are yellow.
Fish are not pink. Are turtles yellow?

4. If it is raining, then the field is purple.
The field is not purple. Is it raining?

5. If the sun is shining and it is Sunday. thn we will go'on a picnic.
It is not Sunday. Will we go on a picnic?

6. All mallards are ducks
Some lucks are opera singers. Is there a mallard that is an opera singer?

7. If the spider is crawling or if the snake is moving, then I will scream.

I will not scream. Is the spider crawling?

8. If all the houses are green, then we are on Main Street
This house is not green. Art we on Main Street?

9. Snakes don't ambulate.
Some of my pets are snakes. Do any of my pets amOulateN

Biserial

-7&

2/

6:6

1. If Matt lives in Texas, then"Matt travels by horse.
Matt doesn't live in Texas.. Does Matt travel by horse?

2. If Elle, went shopping here, then Ellen bought shoes.
Ellen didn't ouy shoes. Did Ellen go shopping here?

3. If fish are pink, then turtles are yellow.
Turtles are yellow.

Are fish pink?

. If it is raining, then the field is purple.
It is raining. Is the field purple?

5. If it is Sunday and the sun shines, then we will gcron a picnic.
It is Sunday. Will we go on a picnic?

. If the snide: is crawling or if the snake is moving, then I will scream.
The snake moves.

Will I scream?

7. If all the houses are green, then we are on Main Street.

This house is green. Art we nn Main Street?

8. All ducks are opera singers.
All mallards are ducks. /s there a mallard that is not an opera si ger?

9. Snakes don't ambulate.
All of my pets aresnakes. Dc :.ny of my pets,ambulate?

'79

esco

Number of Students

KR20

Mean Reading Score

Correlation: Scale and.Reading

Fora A
Form B

t)

A58
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(L8) Some/All/None

If Matt lives in Texas, then Matt travels by horse.
Matt travels by horse.

Does Matt live in Texas? Yes No Can't tell

Graph of C1ass Means

11111111311 I

1111 411111111111

11111111111111111010215 11

1111111111Einginandillil

Comments:

«er

Frequency Distribution

Score % of students

0
I

C VA I) Nerk-CSti ?
FoRtA IN a A 8

ol+ 03
I 02. o2.

03
03

ob
oS"

2-4
54

,

1

2.4 23

70 in
00 24

1+4

wi
o3

20
1+3

2.t

8
et

00 lo
oo 00

00
oo

05
o2.

i

-Site
Adjusted Means

CSMP Non-CSMP
p-yalue

A 4.9 4.8

-Items of the type "If A, then B...", when A is not known, are not "natural"
examples of reasoning, and both CSMP and Non-CSMP students' scores on these
items reflect that.
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(19) Venn Di agrams - 2 String, Site A

Test Items
Percent
Correct
C N

Bi seri al
C N

in Mrs. Jones class:

11 studenti' wear tennis shoes.

li students wear glasses.

6 students 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. Jams' class? OS
OCe

/3

06
00

/0

.c,/

. at

, 91

/./3

. W
boo

of IP

How many students wear either tennis shoes or glasses but not both?

How msny students wear glasses tut not tennis shoes?
4

,.%

.

,

'

. .

'

,

,

.

Number of Students
T

KR20 Reli ability
,

,
..

.

Mean' Reading Score

Correl ati on: Scale and Rea(g

tp q

et 7

es' 3

Air

_
./8

_A60
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(L9) Venn Diagr'ams

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

e

Graph of Class Means

lii

!,1

111 lothilir 11111

IR 1 11011 31

I 11

1 Ili 0011L100110111 01111P11

ill 11111 Ilmilhoilopppolgo

I littruirsiolimpir
fluor Adjusted Means

Site
CSVP Non-CSMP

lb

Comments:

A 0.2 0.2

Frequency Distribution

iScore % of students

o
i.

gwocsor_Cseke

u
os

el

04
1
3

03
o3

os
oo

p-value

-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.
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(Lip) Venn Di agrarlis - 3 Stii)g, Site A

Test Items
Percent
Correct
C N

Biserial

C , 'N

In Mr. Smith's class:
$,

18 students play baseball.

13 students play basketball.

,

21 students play football.

No students pliy all three sports.

No students play both baseball and basketball.

7 students play both football and baseball.

. r.,

17 students play football- "but not basketball.
-

.

How many students play baseball onlYi ' /? 45- .09 hi ,

How many students play football only? 0..7 062 --./1? .531

How many students play basketball only?
-

00 03 . 00 /41

.
. .

t,

I

'
.. N.

.. ,

c vi I

1

/
1

1

r

1

'

Number of Students Co .? 4 4,
I

KR20 Reli ability --. oS ..r/
tan Readin-g Score af;/ Q0,A

Correlation: Scale and Reading
18

1
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(Lib) Venn Diagrams

(Student page is shown on the facing page.)

Graph of Ci ass Means
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Comments:

See. page. 61..
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Frequency Distribution.
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N: Other Number'Systems Category
_

(Fractions and Decimals)

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.

ReOesentations

N3 - Measuring Fractional Inches page A66

N15 - Fractions and Decimals on the Number Line
. A68

N5 - Fractional Areas A70

N10 Other Representations of Fractions A72

Computing Exact or Approximate Answers

N6 - Equivalent Fractions A74

N6
1

- Equivalent Fractions and Decimals A76

NT Fractional Open Sentences A78

N16 -"Fractional Open :Sentences A80

N12 Decimal Open Sentences A82

N14 - Fraction and Decimal Computation A84

N13 - Apprdximations with Fraction A86

Relative ize

N4 - Decimal Magnitudes

N8 -.Which Fraction is Larger

Site B-Repetition from
5th grade.

Site C-Extension of N3.

Site B-Repetition from
5th gr de.

Site B-R tition

Site A-E tension N6

Site B- epetitior

Site A Extension of Site

Site/C-Similar to N7

Site A-New.

Site A-New.

/Sites A, C-New.

B.

otaii Site B-Repetition

Site A-Extension of Site B.

A90. Site B-Repetition

Site A-Extension of Site B.
Nll Ordering Fractions and De'cimals A92 Site A-New.

N17 - Fractional and Decimal Order A94 Site C-RevisAon of
above scales.

Word Problems

N1 Decimal Gas

N9 Fractional Word Problems

'A96 Site B-Repetition

A98 Site B-Repetition

A65
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(N31 Measuring Fictional Inches, Site B

. .

Test Rent ,
_

Percent
'Correct '
C , N

Aiserral

C. N
_

.
4.- The arrow is pointing at

.
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Mean Reading Score, . . ,

torrelation: Scale and Reading.. N i
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1-6

0

(N3) Measur Fractional Inches'

(Stddent page is shown on'the facing page.)

Graph of Class Means
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Comments:

Frequency Distiibution
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a 47 3e
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r)3 GG'

-This..ecale was repeated from fifth grade, with virtually no improvement from one
yearto.the next, except for one high sCorintg class. Students especially had
trouble with quarters of arf inch on a ruler Marked with eighths of an inch.

41,

'41 ,
Poa."

a
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Test Items Pei-cent

Correct B4erial
C4 N

( -
Circle the arrcw that Points to 3. On the number 111eiec6.

t

Cfrcle the arrow that paints to on the number line b,,Iow.

6

1
.

Circ the arrow that paints ta 12- cm the . number line below..
.

.

L

2

I

411111
/

OAS 1.0 , L2 1.4 .6 1.41 2.0 212

Circle thO arrow thit points to 2.3 on the number line below.

I \
2

Zr

Circle the ,arrow that Paints to 1.25 on the number lInk.,:tie17:

4, 4
r1 iz

4 4 , 2 4<

'

Circle the arrow that paints to 2.05 On the numbdr line below.

1; if i 4 ,.
..,

2 zr 4 2ii 3

umber of,tudents

0 Reliability

Mean Reading Score

Correlation: Scale and Readifig

oy

o9

a 41.

oe

,3S7

. of

or

' 41A

:a

/6-

.3a

14./
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(N15) Frections & Decimals on-ihe Number Line

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

Graph of Class Means,
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P-value
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CSMP

1.6

INon-CSMP

1.3 .16

t
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11 .

Comments:

4

Frequency Distribution

21
5.

% of students

CSOV

17
31
52.
oo

11,a-CSpir

28

01

00

Moans by Ability Laval

00

1 2 3 All

/.

..?./ / 7 1/ 10 13
0.41
..,

6.57.2.7 oi4 / y

,This was a new scale intended to assess students understanding of the relationship
between fractions and decimals.

11'

4

a

-Geperally.poor performance; the second and third Aems show a real lad( of understanding.

.4
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(.145) Fractional Areas, Site B

Test Items . .
l

, .

Percent
ditorrect

C N

Biserial

C N
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3

2

(N5) Eractional Areas

(Student page is shown on the7facing page.)

Alt

Graph of Class Means -
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Adjusted *ens

cst40 Non-Cspc p-value
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Comments:

This scale was repeated from fifth grade.

- Performance was quite ptisfactory when the fractio al represenfation was on parts
out of n for the fraction m/n but did Poorly o where, for example, 2 parts
out of 6 was for 1/3.

Frequency Distribution

(Score % of students
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olc9 Other Representations*of Fractions, Site B

'Test Items Percent
Correct

Biserial

Circle th arrow that points to i co the number

1.

0 3 4

C rt 1 i the arrow that points to on the number line.

tk_

2-

Cf 9
Circle the, arrow that points to on the ntasi>er line.

10

4. 14
1

Cirsle the arrow that points to 24 on th number line.

4r

`).

2 3 4

Each bucket holds 1 grflon.

Now wany gallons are shown? Circre the best answer.

3
2 4

Now many ga lions are show? Circle the best answer.

3
2i 2i 3

Numbe.r..6f $tudents

KR20 Reliability

Mean Reading Score

Correlation: Scale and Reading
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&c.

I/0
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5/3

0 se

3 7

33
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. 34/
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3.2
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.47q
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2.

(N10) Other Representations of Fractions

(Student page is shown On the facing page( ).

Crph of Class Means
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I'd31111111111111111illl,,li II, 1

?111011111%1111
AIII .1

11111111144fitildilillin
li

tiii rill
P

1111101111111ill

1 ' :FT 1:1 Iri...
I i Illiiii4ilitiill I 1114111111 0 t 1 di I

lit 1 § 111110 101111111k li g4iiP I 1 '11:011

I 11111111111111111111111111 illi I
Adsjuisted WI ans

P:val De

I

I

IL 1 1 3

Si te CSKP Non-CSYV
1 1

t B 2.5 1.8

ComTents:

e:2)-This

,

scale was repeated from fifth grad

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

,-The performahce op the first item Was surprisingly low.

410

FreqUeRcy Distribution

'Score % of students

utile klm-tstif
C) 13, 10

24 53 C3
5 to 00

C

A73
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(N6) Equivalent Fractions, Site B

.

'Test Items (See facing page.) Percent
Correct
C N

Biserial

C- N

20 iteMs, as shown below.
. Statistics not available.

.

.

.

,

.

,

.

.

-

.

.

-

..

.

,

2 50 11 3 4

150 117. 12

.
.

.
.

,

-,
,

.
.

1

i 9 31 -6 13 too
I 12 41

. .
. , ,

,
,

D

. I

20 5 11 5 2

100 T -IT 25. 10
.

.

.

. .

..

..

,

,

,

..

"- 2

,

-25 4 30 3 5

,
.

,
15

.

.
,

..
.

,

Number of Students
.

KR20 Reliability :
,

Mean Reading. Score .
.

, ,

CorrelatiOn: Scale ,9d Reading j
,

13.5

,

' A74



..(N6) Equivalent Fractions

Circle all:the fractions that are equal to the one in the box.
There are usually more than one. -

The first one is tone for you.'

Sample 4
1 20

-25"
100

Graph of Class Means

11111111111111111111111111111[111111111111 1111111111

I 1 IN11111H1 1 ill 110111111111111111111111111N111111111111
I t ,..li Willi! opyid. .:.. .IR oillimotohloolonliminill

II
iiiriliili11111111111111111111(1131111111111111111111 VII

ill 1 11111
11111.11.11.11111111.11111.11;1111111111111111111111111111r 0111 110111 0

11111111.110111111111111 111111 111.1 'R11111111 lAd uSted.lansSite
CSMP Non-CSPP

p -value

Comments:

-This scale was repeated from fifth grade.

r
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(N61) Equivalent Fractions and Decimals, SiterA-'
,

Test Items

.

,

Percent
Correct
C N

Biserial

C N

.34 69 63 .92 .90

12/36 59 57 .48 .59

.7.5 80 57 .94 .71

3/4
, 75/100 .77 67 .83 .87'

75 77 73 -.80 .82

, 4/3 83 75 1.14 .95

.50 64 60 r i90 .811

0

. 20/100 74 63 :81
84

1/5 , .02 69' 70 .49 .53
..

20/50 75 67 .96 .74

r

,i

. 0.5 70 60 .85 :.74
4/20 67 60 .58 .744

0.60 70 65 .62 .58

60/100 66 40 .56 .51

0 6
. 0.060 71 1.02 ,94

12/20

....;71..

30 13 ,42 .51

6/100 58 41 .81 ,58
4

.

. 3/5 38 14 .55 .54

.

.

,
, 0.45

16/20
68

69

58

71

.68

.47

.65

.86
.

4/5 42 33 45 .53

.
.

8S/0.....0'
80.

74

81

61

74 -

:78

.80
84
.81

5/4 79 74 .85 R5
0.40 81 67 .94 .83
25/100 74 67 .93 .91

1/4
0.025 73 62 .69 .56

10/14 81 75 .97 .87

0.25 74 57 .81 .77

5/20 . .73 71 .65 .87

56 54 -.32 .63

75/100 82
66 .99 .88

0.75 0.035 73
56 .88 .84

.
15/20 37 32 .47 .574

. 1.3/1.4
VI E

*92 .60

3/4 *79 .80 .

Number of Students

.\

.

Form A
FormB

64

62
63

63 I

KR20 Reliability -91 .90
.89 .91

Mean Reading Score
19.7 29.3

Correlation: Scale and Reading .46
I

,
A76 9o /
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(N7) Fracti ondl Ope`n Sentences Si tes, A and B

Test Items (See facing page. )
Percent
Correct Bi seri al

IP

.26,

Pfr

39

5-/

5-7,

3 7

Q 3

/

Co

024

3 0

,2 3

1-

3

37

.07

."

.. 3e

. 50

, 70

, ezo

. eor

, 3/

413

4/7

. 77

1. 0,

. la

. o

Si te A Caplet* the sentences: ,1
est r '1

,

1+ I-1 1

WI 7 z 10

...--..--r's

c,

w

0.5 +,

--
. 3r

I ' E.
Si te B

.

I 1

.

I I+

, i x

. ,

-

.
.

. .
. . re

1

.

.

1

al 10

1 - F":.

,

Number of Students Si te A
_ Si te B

KR20 Rel i abi I i ty
.

"..Mean Read'ing Score
.

'Corm) ati on : Scale and Readi ng-
.

ef,
30

,9? ,

.77
Ro. v

/V.5

(P4-
LiF

.53
10 .

/9, 7

/go

A78
00 9,



1

-At Site B, the sclefs1 a' repeat from fifth grade; at Site A about half these items
were changed (and mad re difficult)..

(N7) Fractional Open Sentences

(Student page is shown on the facirig page.)'

Graph of Class Naos

111111 1111 Ilul

on am
hom 111 loom TAN

11111111110110

MI I 101$11 p

1111111 d 141 ill 0 1 I

Comments:

111111; 1111!!!!!'".

11111 1111111 111111'

,sise

B

Adjusted Means

CPC'

2.4

Non -CSMP
p-value'

1.7 .01

2.3 1.4 .25

Frequency DistritUtion.
Score % of students

.

srf.:
. 0

,
t

CSMP Nok-csriP
A
08
( 3

B
0
lo

fi B
it 35:
24. IS )le

3 23
ii.

33

20

21-
10

lo
24 lira 04o

X
03

13

04 OD
X 00

1

Note: Sites A and B had different sets of items.

-At Site B the iean p.4ents were 40% correct for CSMP and 25% for Non-C4Mia.

,
`A76



(N16) Fractiona'NOpen Sentences,-_e e C

TeseItems
.

..

_

Percent
Correct
C , N

Biserial

C N

-..,

,o

.

,

.

... .

,-,,
.

1

'
N

.

. ,

.,

1
.

,
-

_
,

I

I

.

,

,

l

.

.t.
3

7

1
.7

1

.A.

1

,,
i'

1

Z +

3

=
*

.

.

1l

.

.

-

.

&

04/

4/7

af

Oci

3 3

'....

4/7

S'A

03

39

03

DO

/ .;"-

3 3
4,4

,z/0

' VI

-.

, :,---e.,

.

-

3 1(
1

,

i '-76--

,

, .5--

.

_.

sr 1

= 10

=

.

-

3 -

= 1--

Number of Students

KR20 Reliabi 1 ity

'Mean Reading Score

CorrelatiOn: Scale and Reading

,

.
i,

1

,

,6151

/5-1'

, i r 7

/57/ ,

,_.

/- . A80



3

4.

(N16) Fractional Open Senterices,

(Student page"is shown on the faOng page.)

Graph of Clus Mous

'ilI h 1' '

,1

IIIIIIIIIIIIIIIIIIIIIII111111111110111111111

llhE1IllIlluIll1llh1lllllllllluIllhII I 111 1

Ili

111111111111011111111111111 lik

11111111 I

III

1

Tr'''" i,'', ,,i!III110111111111111111111111111111111111111111111111011

Ili' 1 ii ,i, 111 1111111111111,11iiiliillillf"1,11,111...1$01111 1 L

01111111111111111111

.,
S, A:usadich..s.......,,

Plilue
'I' 'I '1".i'i.

1 1111111111111101111m

Convents:

CSIC

Non-CSPP

t-Stat.

Frequency Di stri but i on

(Score %,of studen ts
CVO kin-05tif

o 11 28
I. , o7 _28

2-3 ig,
1+-4 26. OS

7
8

ol
oo

-oc> .

co

1
,Pleans by Ability Level

1 2 3 4 All

1.9 J. 3 .9.6 a. b--, 07.7

A 9 . A e 1. 0 O. 4/ .07

- 46
-The fi rst s.ix items of this scale .were the same as scale N7 at. Site B. The .mean
percent correct for these six iteins in Site B was 40 for CSMP versus 24 for Non-ESMP,
while at 'Site C the percenks were 29 for CSMP.versus 21 for-- Non-CSMP.

'1



(N12) Decimal Open Sentences, Site A

,

Test Items)
Percent
Correct
C N

Biserial ,
C N

, V

,

.

.

.

.

.

,
s

,

,

1

.

.1'

,.

.

,

.

.

t.

-

)

.

o . s,

.0.5 I

0.5 x

6.5

\
v

1

Z .

,

.

.

1

i

.
10

. 6

0.75

4 '

.

..

.

N

.

..

54

15

1

,

4

,

(1S-

1-9

70

LI

,

1.65'

.

.

33 .

, 4q ,

4

,

s

,

[

I

.

--

Number of Students

020 Reliability

Mean Read,ng Score
. . %

Correlation: Scale and Reading

. .

,

6 3

,41

Ict11

6

.6(

2 0,3 .

.

.5")

A82 9,
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4 ,(N12) Decimal Open Sentences

(Student page used the format

shown on the facing page)
0

Graph of Class Meahs

Hillinlill:WilhilInTlitilillnintifillffillitIMI.."

11

Adjusted Means II II

.1

i

!lit

I

1 ill
I ill ill

1

Site Csw Non_csop, p-value nip
poi

gil

.

Ifoir

' LI.

Ali

IT '

I

A 2.8 2.6 1111

k :i'l
hill

7,T.
i

i-i

H l'

ii 1

IOU ]
1

i10111

'1,1,11t1,11111),1

,,,
, II 11111111101111

il'ii ill L,111 .111101111111iNION1111111' 1

1111
'IrF

1 111110011111111116
IF

1

I

110 ,i
I I'111. NI I

f

I'
-v

; 1 II

1111111 IIIII II

Comments:

-This Was a new s'cafe.

'"

L

A

A83
1 t/

0

Frequency Distribution

Score % orstudent s

. ,tst11> 14.9,-(Stif

o 04 15
10 og

2. 21 23'-
35 30

If 26 It
,

4

vo.



(114) Fraction and Decimal Computation, Site A

+1,

. .. .

Test Items ,
..

,

,F'ercent

Correct
C N .

.Bi ser1 )4

C N 1

-
A.

,
. .

33

36o

Cob

Iivei

C, 9

?

j g

07V

c74,

14/

41

3 e

/7'
-

, 7/

,Ve/

,e/e?

V4/

.

, "./.

'eel/

III

.Ct3

I
33

z7/

. to / 1

//7

,

.5.2

4 1

c. T T
l.

.

.
.-

. , ,
_ ,

.

1 2

/ r + T !.. ,

1.

.
o

5 7

7 + T
. .

.., .

,

15 -,.. 3,-, is

..
. .

,
,

.
-

6.5 + 11 .
,

) I

-t

. ,,
2 x 6.5. +

:7 .
, .

- 6.5 x .10 +
.

,, .
-

. 6.5 + 2 a

. . .

'
. , ,

Number Of kudents .
..

I, e , .... .
KR20 Reli abi 1 ity.

Mean Reading Score
....-

ce /

,30,4/

'4,4,

7V
/9 7

.

'

.

..
Correlatto'n: Scale and Reading

. ,4/17/*

1A94
' f

6



(N14) Fraction and Decimal Computation

(Student page is- shown on 'the facing page.)

anion of S. Us Means

11111.!1 , fi I I ! Ili"r ! 11111011111 I

11M11

III
1 0

I

,.,n

0711

li1 l'

I

li Iiiiii11,'11

1 rl

l'il

il 11

1 j_r,

1

1

1

11111

1111r
, I 1

I

1

li

HI lila
1-

,

,11 11

,,,J,,,
1 !1! '

111111111111 '11111111r

mollommior..........Ht.

1 'il,

lirili

iiiii ph
,

Tih
, ,

1,
,

I 1 i !
1 , I I'l 1 IP.--

i

1

Site
Adjusted Pkans

:value
1111111111L111111/1001
'i:Gsic Non-GSM'

I
1110011

n

I

,

1 h
,I1

f

I

A 4.8 3.5 .05
ihiilliM
Rd

-efill111!1'11111111"1 1! !!! !III
1,,,

:fill
ul,

ii[ill'imil
11111[141n

Ill

Commen t s :

rrequency Distribution

Score % of studenir 7

CSV P4ot4Stif
C> ; 05 -a

1 11 a
2-3 13 3Z
4-4 :111,

7 1 1 1 08
E3

-This was a new.scale. Although straight computation of decimals was being assessed
in the last four items, the horizontal .format was used to avoid giving the students
the decimals "lined-up" and.ready for rote operations.

kr 1 u,
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,

Oil 31) Approxi mati ons -wi tFL Fracti ons , Si tes A and C

Tesi Items
.

1

. .

,

Percent
CorrectCN

6

Bi seri al
C N

.

, .

,

...

.

ixacle: 1 + i

Liss thin I

ottcroa.

Exactly 1 ?bre than I

.. .
izz Tsr+

7 7
xg r

., .

5 1
. 'r rtr

. .

.

. .

.
,

C

.

54a
51.0

tz

5).31 43.°I 1-23

,

. 1 1

+- r r

i 2'r r

8 , .,

,
.

.

29

3

2
1

.32

3`r

V+3

AS

(4
.)5.

31+

.3C

.317
.14

.

,
70 i9i

ti

.
, .

1 ,
. , 22' 3

-1

.

.

.

.

. ,

.

.

,

.

$
.

5t
30

3727

-15;y2.
,1)

53
30

3926.

-

/ I_.5 xr

0.11

5

.3q,
121+

10,.14

:SS lc
.4.0

,

/ Number of Students

KR20 Rel i abi 1 i ty ._ .
Mean Reading Score

Correl ati on: Scale and Reading
I

Si te A

Si te C

4

O.,

.42,
IR1

(Cr

6.11

Liq
2.0:5 n

14.1

.34

,,
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(N13) Approximations with Fractions

(Stuant page is shown on the facing page.)

Graph of ClassPlors

- --r
6 ....- C 2.5

I.I'll'il;
11 1

III 1

ri I. j1
Hkill

H l'j.:' I .1! 11111_1 ill

4---F1"11111.(111 ill 71

3 -fri1 HI t'iririrt
;

--r,1Hi:!!Iiiii hill Ad'
1 i

ill i!!;IMI
H

,

--r'A ' '" A
t .

COmments:

This was a new scale.

Frequency Di stributi on

Score % of stUdents

CSMP Noh-Cstir

rx:"--62-11"C""-
02 lip 02. 101

2-1.1-

, 5-7
,

. ib 6'9

3o t'3
31/ ST
Qy Is

s
9-

os 00

oc co
05- `oo
o3 co

Site C %ens by Ability Level

CSAP

NonC.91,

t-Star.
3. 3

2

c2.7
.2./
/.0

Q.&
1. 3

4

i.g

1. 3 '1, 7

-The,graph of class means reveals a probable floor, effect due to uessing., which may
also account for the low biserials in Site C.

This was one of the few scales at Site C in which the brief exposure to CSMP may
have caused an improvement on MANS performance.
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41k

:(N4) Decimk1 Magnitude, Sites A and B

Test Items .. -

. .

Percent
Correct
C N

,Biserial

C N

.

Site A

4,
.

Which is Larger (Circle your answer)
!

. 6.1 or 6.01 \

.

i
.

4.999- or 5.1

. .

.

0.9 or 0.111

,

,
0. 01 . or pslar

.
,

,. .

.
1.75 or , 1

8 3

3

11Q

ST

83
4'

58

...1-6,

11

io9

/.o 3

, VI

&15

..

.

9/

/

' '13

I5
.

,Si te B

Which is larger?

.. 5.1 ,

. .,5

,
e

.

4.077

,

,

4.999

.
t.

0.9

or 6.01.

1

or 0.58

or 4.155

or .5.1

or 0.111,

. -

(Circle one),

(Circle one)

. . /

(Circle one)

(Circle one)

(Circle one)

t-7T

76-

75

4,/4I

,5",3

3Y

.

//

. /6

. 5 6-

. /9

.4.),/

.1?

P

07

. .PV

'14.

..2

,Number of Students, ,

KR20 Reliability

Mean Reading Score

Correlation: Scale and Reading
,

,,

, Site A .

Si te B .1
31.3

tr
13.

1: .41.
_ -.01

'
1.743.

1).3
gp.1 ,

A88
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(N4.) Decimal Magnitudes

( Student page is shown on the

facing page)

1 Graph of C1ass Means

41,

II

Frequency Distribution

',Score % of students

wCSMIt 14.1-(Stif,

C. 1;.4-"R4--L'---.
'611 OT

, 64

10

'-28
'if.

,

ii 1 8 11

5 54 51,

Site
Adjusted )arts ,

P-valueICM> Non.cspp

D A 4.0 3.7
o-B

5.4 3.3 .01

Note: Sites A and B had different sets of items. 1 444

Comments:

-At Site B, the scale was a repeat from fifth grade; at Site.A, t\o 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 versd 33 for kon-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 wi h reading and
several of the biserials were very low.

A89
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(N8)* WhichFraction is Larger, Sites A and B

Test Items
.

, Percent
Correct
C N

Biserial

C N

i

i

.

.

i

.

. .

.

....

, .

.

Which is larger?

1
2-,

(Site B only) i

.5
.2.

3

71

)

.

or

or

or

or

or

or

Site

1
.3-

li

5
T

. 5

A

Site

f -/

& 7'

_

64
SY

75-
47

i0

L.! y

B

77
.415"

trl

68

3 5

744
/4,

z,/,

6' 7
,,,,

,

,

bLi

.95

66'°
, 7/

87

- Li /

,

9S-

.44/

b7
#85-

/:03

. '70

lic,

10

1

/

,

(Site B only)
1010

(Site A only) 0.5

(-Site A only) -,.. orWO

4

,

o

,

Number of Students

KR20 Reli abi l ity
,

Mean Reading Score

Correlattan: -Scale and Reading

...----'

.

Site A
Site B

1,-/

-0

'.n
.2

1

a.,,i./

k3

(6',
49

74'
-1 /

*,/,/.0

ig.
:U

A90

lug,
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1

(N8) Which Fraction is Larger

Graph of Class Wars

rh

a.

rI7

1'H

ILJ1

I

"i1;111

' I

if,',1111',J1.11111'1 II,,11:,
I

l'

7'11'111-
PH HI :,:i!1 1.i i i

f-T-tt.-' 1,*++r :T 111'
Hi IT 11.111111

i I il

IIIIH 11 '11,111H1I'l

.7 't,','1;
Hi Lc, 11h1111 r,

i!ill 1,i

.1.:......1.

It iljl'il: irl 1

1,f1

7" ,-,1-T7--

1:!

1,1

4

Bald

Frequency Distribution

Score 'Cof stuaents

. csrIP Noh-CStiP
Site. A 13 A B

0 07 U5 to

1 R5 23 01 la
2 li 03 oF OC.

3 26 67 a 18 1

,....,

41- 16 21 22, i2:

5 26 36 3t 10 t

Si te
Adjusted 4ans

p-valueICSKP iion-CSic
o

A 3. 3 3.5 )

°B 2.4 1.8

Note: Sites A and B had different Sets of items.

Comments:

-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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Nll) Ordering Fractions and Decimals, Site A

. _
. _, . .

Test Items .

,* .

il

Percent
lorrect

N

B.i serial

C N

. , . , Fractional Decimal
Answer Answer

,. Sample;

A ntather tha.t is larger than i but smaller than i 0.4 .

.

7o

7%0

g/70

3%

4/k

-

90/
/.57

7.5S-

49
73,,,

c/7.

/414.5-

.

.`ip

/47

- sp, /
/AOC

4.76:&/

,g7 .

. 9/ ..isl

.e':03

FA>,

65//
74/.2

5" 5"/
/ZIP
7c

7'
.s-o,

- a
.73/3.7

'7e0/ gb.

.-k

4E,

(Other items Used this format.)
-

Form A
1 4A nu thmber at io la thrger an 3. but smaller than 3.

A numbir that is larger than i but smaller 'than 1.0
.

A miter that is larger than 0.30 but smaller.than 0.40

A n th
,...._

umber at is larger than 4. but salter than

.
A number th..tt'ts- larger Oa i but smaller than 0.4.

A motor that is larger than 0.2 bui 411311111T than 0.3

. A number that is larger than 0.42 but inner than 0.43 /iv / * .41/
/74,

1.01 1

a

Form.B A number that is larger than 0.4 but similar than 0.9
\

1 7A minter that is larger than 1.. but smaller than ir,

51/81

44/44$'

14/5Q

3

41g T

314

4?/4/

+41//5-6

.4g7.5-1

.4p17a

4141

.,9//.5e.

1 1/10

7Y/4/ai

t.
. A tuster that is largar than 0.20 but smaller than i

A number that is larger than 0.8 but smaller than 1.0
.. .,

t.1757/, et

1 1A mortar that is larger than 4. but smaller than 7

.
2A number that is larger than 0.6 but smaller than T., '

7
. A matey that is larger than F but smaller than 1.0

. ,

(

.
,

OA

0&46

Q3///,

I Vis-

il/I I

.7/ /
4,26/

.81b/ ./ N

/.07
(46

82/5,9

15/71
.

' 7..y,

Ey
V.

Number of Students Form A

Form B

KR20 Rel i abi ki ty .

Mean Readirig Score .

65/447

.9i/12,1iVR,

cchC,

3/(.6

Po.0
,

Correlation: Scale and Reading ,

-30
A92(
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7717
111H1d

Ordering Fractidhs and Decimils

Graph of .Class Fe"ans

I

111 I

f

Comments:

si te

;If

Frequency Di stri buti on

Score % of students

o

CSAP Nowt Stir
coRn A 8

'(
, a 04

ift s
oll 12

1

2-7
r

oz to
58 43

o4 il

cl itl

lif

41 li
41 02

r1 2.11

o2. ol

Adjusted Means

csc Non-CPC

A 6.3 .o

p-value

.02

-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.

'

4 I. k.

A98

/I



4

(N17) Fraction and Decimal Order, Site C

Jest Items
.

.

,

Percent
Correct
C N

Biserial

C N

, .
.

shicn ts lsroer'

I

(Circle one)

..._

(Other items followed this format)

>
I , 4 ,

,

. I sr I

1.5 er 0.541

.
. M

. col i sr 6.1

.

.

03 e 0.111

;

''`'N, 0.5 af 47

1.75
3r

.
. 0.01 or -pliair

1

. ,

.
.

.,.

.

.

2 3

t#9

2/

5-Q

3,/

30

St-

to

0 .7

38

.5&,

3.5-

3 9

8147

2S-

5-5"

4 1

gl

,37

, qo

1
Q 3

0
.3g

1'

,

, . / 9

.

..So

.07

k.,0

. q 0

,5.5-

30

.2 1

. /..1

Number of Students
.

.

KR20 Reli abi 1 ity

e

Mean Re'ading Score °, ,

Correlation: Scale and Reading

I,c/9

1/5":1

86, 77

/.57/

a2.. 4/

A94

11A



(N17) Fraction and Decimal Order

(Student page is shown on' the'-facing par.)

Graph of Class Means

1171:11,`'

ii'w,

''1',i',,

1C111 :!
ilHili;.!;

HI,,Y,tH

I I 1 Ill
um

ill
rim
ilimmilltpam-

11111111P'

liffiredi
..

i i 1

i

,

i i, II"ligi11 11.4 .1

i

1 III

7 H,...;;;Lii

',III, ,11;1

ITT,TT-

77fiii
iil 11 I

101

11110111111p

il III
I

IIIII

1

I
II

11

01
t
11

I
ill 11111111

1 1t,

I i'

41

1

1

, ',,
1

:11

.
111/11 1

';1 hi
,

'

id

111111111011

Site
Adjusted Means

p-valtiet

'171)

,

IC
CSVP Non-CSM?

fij 11J!I

A
ill

3.7 3.6

CS*

Non-CSVP

t-Stat.

Comments,:

Frequency Distribution
Iscore % of students

esne :14.10,-Cstif

0 07 12
I o3 03

2-3 35, 21
4-4 Co 47 I'

7
8 o3 o 1

Neant by Ability Level

1 2 3 4 All

V& S 1 3.41 t3.P' 3.g
674/ 3.o 3. 3 3./ 3.4.

, o ,/. 3

-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 wftre 4 items, in comon
to the three sites: The mean percent correct cin these four'common items were:

CSMP Non-CSMP

A 78 65
61 35
27 36

Again the performance by CSMP students at Site B is very st ng; b.ut at Site C, the
brief CSMP exposure did not help.

A95



4
(NI ) Decimal Gas , Si te B

Test Items #
Percent
Correct
C N

Bi seri al ,
1

C N

1. Peter has 6.5 gallons.
f

Then he spills 1.2 gallons. ,

. How much gas will he haveleft?

gg

5-1?

,

9
3 /

4/ 7

39

.5

603

9

1;

.3 e

.

,

.12

. '72

93

q

&

. 7,3

.&yl

f

. 30 1

5-'7.

,

62
1

. 6.5
)

3 9,

.
,

,

2. Tom has 6.5 gallons. ,

. He buys 3.5 more gallons. ,

FiCow much gas will he have thin?
f

.
.

, f
,

3. John has 6,5 gallons.

Ne uses up four gallons. "r

Now much gas will he have left?

. ,

. . 4
)

4. 5111 hes'6.5 gallons. .
.

Ne buys anthe'r half galloo. k
.

Now much gas will he have then? .

. .

.

, 5. lion has 6.4 gallons.

Next week he will use tal times this Much.

Now much gas will he use next week? .

,

6. Jot has 6.5 gallon.

Ne sells each gallon-for 32:

Now much money will he get altogethmr?

7. Kan has 6.5 gallons of gas.

He gives away half of it. .

Now much gas will, he have left?

-.,

Number. of Students

,
KR20 Rel i abi 1 i ty .

Mean Reading Score
..

Correlation': Scale and Reading' s ,

.

& 4/ 8 7

64/

*
V.Z

41.ce
A96 1 1

-1- ... J



(N1) Decimal Gail

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

Graph of Class Means

11 IIIIIiI1InIIllh1uu1q11llriouuhmI Ill IIIIIII1II1IIII

111ft 01

lapimpopiumptfilip
0

ilhilililE

elm 11111101

11111 Pill

Comments:

Site
Adjusted Means

P-valueCSMP Non-CIMp

3.8 2.8 .M

kin -CUP

t-Stat

Frequency Distribution

core % of

tSMI1P

students,

141.14-CStif

C> 00 11

1 06 C5

2-3 ifg 48
LK li 24

4 I 1 65
1 14 0(

/WAS by Ability Livel

1
i 1

2 e 3 4 All

14.7 q,Li 3, -'7 , ,7. 3 1111.7

q.6 z 1 ..R.4/ / 3 ,5
0.8 c2. I ,3 5. 3 0

-This scale was nepeated from last year where a similar large difference in favor of
CSMP was found.



(N9) 'fractional Word Problems, Site B

,

Test Items
.

%

-7--Ny Percent
torrect
C N

Biserial

C - N.

.....

o

,

1 .
.

,

Ccaplets the sentences: ,

i of a 40-powd bag ofAog food is pounds.

.

.

.

74

&,(g

17/c/

3 S,

4/5"

38

q

3 ?

a

.

.

.

. o ..

3

16-g

4 1
0

% .

.

a/.0

°a

Po

. .

,

,

of a 26-11i1 -p ge book is pages.

15 of a dozen eggs is eggs.

_
3T of a dollar is cents. t

.

I.

2
I of a 37-ounce bottle is ounces.

, ..

. t.

..

,

\

,
I

4.

t Number of Students
,

KR20 Reliability
,

Mean Reading Score
..5

..

Correlation: Scale and Reading

3Q.

562

15,1r

z/7

51/

.

1
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1
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1 i" III'ford

LH1

I

1

IIj

I

1

I

1

!

111111111

1011111111111

I

1111111i

IPII'Al.

v

I I I

11

Tr r

lil " 1'h
1 I 1 1 di .il

ill III1 , I I' litl I
ri

II 1 1 I 14

ril 1J'tfi i;11

,

'i 1
1._s !I Adjusted Means

Sit
e csto. kon-csmp'

p-valthe11,f1;1 ; 11;1

B, 2.4. 1.6 .05

Score % of students

-14.0,-Cstif_colt
21
26

a U. 314

3 vt. 1 I

% o6
05 4 ea

-This 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).
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i

0: Organization and Interpretation of Data Category
.,

1

Only one'scale was,used, in Site B, and it was a repetition from the

fifth grade 1980 study.

01 - Weight Graph çSite B) page A102

"

)

-

I

,

,

s

c

%

,

. -

o

I

e

-
)

4

-)

o

44

I

1

A101



# (01) Weight Graph, Site B

.

Test Items .

..

Percent
Correct
C N

Biserial

C N

.4.
.

,

Sample. How much did Bill weigh at 12 years\ot,age?

9

9?

*19

30

p.
'ff

,6-9

?3

9.5"

/9

v,

9,

9/
r"1

? 7

/411

A

4/8

QV

/3

8'

.0

./.3

41$4

600

(0),..

2 3

,/

.

9-2

. 7/

4/t7

4

36,
.

.

67

,

,

4,

e-

1. How much did Bill weigh at 8 years of age?

1

. ....,
%

k 2. How old was Bill when he reached 80 pounds?

mu
4

3. How ch did Bill weigh at 13 years of age7ze ,

. -

4. How much did Bill weigh at 2 years of age?

,

5. How much did Bill weigh at 7 years of age?

I ,

' 1 .
6. How much did Bill weigh at 5f years of age? "

7. Row old was Bill when he reached 90 pounds? ,

8. How old was Bill when he reached 50 pounds? ..7.'

4 's-

9. How much do you think Bill 1401 weigb len he gets to be 18?

It..

,/-
- 10. For how many years Was Bill between 50 and 70 pounds? (Circle one)

.3..'

4f years 5 years
1

4 4 years
1 57 years.

Number of Students
1

.KR20 Reliability ..

Mean Readtng Score

(04/

epo

1i(4-

Si 7

(06-

15-40

,..

,

Correlation: Scale and Reading .3 5-
A102.

110



(Q1) Weight Graph

111.11 NMI it Mg CM Mal 11

(Questions 'are shown

on the facing page.)

.o

,

4

' t

Site
Adipsted Means

CSMP Non-CSMP

5.5 4.8

p -value

.03

cp
Non-CSMP

t-Stat,

t

I.

Frequency Dis4ibution

IS,Rtre
% of students

colt kl...-Cstif
) 0 op OS'

1 ca or
2-4 71, . 33

C2
_ q oz 06

io op coo

Means by Ability Laval

1 2 3 4 All

.57 1/.5- 0-75-

07.5-- 17/.9 v.3 zie
4 /. 9 .r a..7

A103 JiLl



P: Probability Category

Two scales administered at Site B were, repetitive from,fifth grade. Two

new scales were created and administered at.Site A.

P1 - 100 Outcomes,/ page A106

P3 - Which Box A10

P4 - Dependent Outcomes A110

P5 - Conditional Nobability A112

A105

Site B

Site A



A

(P1) 100 Outcomes, Site B

Test Items , .

_Percent ,

CorreCt
C N

.Biserial

C N

(A range of answers was 4816.k
allowed for a)-d), i.e.,
for (a) 11-13 was counted meGa 1

Olokite
as correct, for (b) 14-16, jOktsitk
anAd so on. But students

4 Wtt- wItite
werp'not told a range was

anDwab1e.) b<4.,04 kc

,
tit.c

a:A or c=ab

,
titioo-bor 4?-444.

21
3G

21
23

in
50

2S

40

24
4 1

21
11

CC

43
15
50

.

.

. et)glak
Game 2

b)Wkite
c.)S11404.

.

461,itePS44.4
c.<t)

v c4.4.

&,....3C.

It ....:a.

b r. la

do:dic.

45

35
50

ii
1
54

SI
2C
3,4

20

IN-

22
tri

VI

C3il
24
20
32

30

.

S

Game 3
eaBlatk,

INkite,
clSkaattl,

aL(c Mc

A
0:::

. c)b brtz20..

6'3C

41
35
40
ito
36

ItO

45
2L

42
41

3A

4;1

Game I
If you want black to win, wilich game should you play?

(Circle your.ans*er)
Game 2

,

,

Game 3

:;(,

I----

13.cl

33

i5.0

Number of Students

Mean Reading ,Score
,

Correlation: Scale and Reading

1

A106

1 21



(P1 ) 100 Outcomes

Game 1. Joe plays the game with marbles and a bag.

Me-tloses his eyes'aed takes a marble out.

[Then he puts it leck..

SUPPOSE JOE PLAYED DIE GAME 100 TIMES

About how many times would he get a black marble?

About how many times would he get a white mprble?

About how many times would he get shaded marble?

About how ashy times mould he get a marble that is not white?

'lave 2. *splays Vie sus gem' with different marbles.

SUPPOSE JOC PLAYED,TNE GAME 100 TIMES

AbaJt how many times wculd he get a black marble? .

About how meny times would he get a white sarble?

About how maey,times would he get a shaded marble?

iUmaut how any times would he get a marble that is white or shaded?

Gm 3. Joe plays the gm by spinning the spinner.

SUPPOSE JOE PLAYED THE GAle 100 TIMES

About how many times wmeld it point te the black part?

About Neu luny Hoes would it point to the %hit. part?

About how may times mould it point to the shaded part?

Graph of C ass Means

9

Comments:

ii

Adjusted Means
Site

CSHP Non-CSMP P-value.

B 9.0 9.1

CSMP

Mon-CSMP

t-Stat.

FreqUency Distribuon

IScore- % of students

OAP t4lek-C9if

o OS' 05

1-4 30 2.0-

5-i 25 51

15-0 13 15

2.0-23 03 Of
.2*

.
DS el

Means by Ability Level

1 2 3 4 Ali

te g 6 6-: 9 9.,..

/vii /2.3 /0 ie.- 9./
. 9 1 . 9 -0.

-Non-CSMP students improved somewhat from their fifth grade performance;,CSMP
students Ater7 little.

A107

sis

12



(P3) Which Box, Si.te B

_

Test Items (See facing page.)

,

Percent
Correct
C N

Biserial

C . N

. wpm WI KW KV OWL?

Gvg

6.1/

.

CDS.

., .

5-",

.

e'y

54p

99

5--/

/717

-610

.

'93

1°3

Ig

V)

.

44/

-/.co

.6'7

e3

. 93

. ea,

- IOW
.

-

mmw

e
ee

ee
CD 0
0 e

e
o e
0 e
0 G

.

a)

..

.

e

o e

CD 'e
0 e
0 e

. . . #
va.,.."

1

.....
. ,

0
0
o
a)
o e

0
o
o
o e

o
o
0 0

0 o e
g e e

.

0 A

0 :
0 G
o e

.

/

0
e
e

e
. e.
e

o 0 G

mom

0 o e
0000 ,

0ooe
.

,

Number of Students 4..

KR20 Reliability

Mean Reading Score

Correlation:- Siale and Reading ,_

la
,b;"

/34

Ele

4173

,

. 3 3
A108

1 :2 )



(1103) Which Box

Pi3NOAT

Pretend: Shake the box.

hose your eyes.

Take one ball.

0
0
0

SAWLE

0
WHICH BOX WOULD YOU CHOOSE?

0
o e
0 e
0 0

CSM,

flon-CSIC

t-Stat.

Graph of Clasi Means

'1'1 11, 11 '1 111111111011 Ohl 11110110111111011111 I 1101

1 j'Il

,1'7,i, II

1111

11

., ' illiiiIIIIIIIIIIII 11111111111111111 illill 1111 I I

1111111111111111 gill

11111111111111110 111111111111

NI 1111111

Nil
1

li

i

I '11111111111 1111 iiil[1111111111 MIMI 1 1 II

1,1F I I 1110111111111 11111111 p_vue

°AL Ill

site cAs:Ilstdmoacnsspop

INN I B I '20

Frequency Distribution

iScore, % of students

klet-CStif
0

..Csit)

11 415

f 0B 10

244 35 21.

5 lc I (6

3120

Nan: by Ability Level

2 3 4 All

V2 0 .3 6 3,3

415/ 3, 4. .7. G 3. 0
. to

Continents::

-The .CSMP advantage wa& 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.

A109



(P4) Dependent Outcomes, Site A

Test Items (See facing page.)
Percent
Correct

Biserial

(These items were scored
for the exact answer except
for the last item which was
scored for a range of 5.)

I.

Form A

NOP
, 77

ear%
cialy

kL7

C, /

09

/3

03

4//

b
at
/4/

/3

,

A/5
3?

37

.20

,30
.30
,

,414

.13

.103

/

Form B

EA)

le"

113,

ED e

CIV
AY,

Co/

PGI

Lk)

oa

Lit/
PI7

Dcl

oo

c25

et).

//
33
00

.71

a /

oc)

/

, 39

.77

4/ /

0

. '7y

0

Number of Students

KR20 Rel i abi 1 i ty

Mean Reading Score

Correlation: Scale and Reading

IA.cf

, 75-

ar).0

All() 120



(P4) Dependent Outcomes

I.

Rules

Spin 2 spinners.

Add together the numbers the 2 spinners point to.

You win if they add to 15 or more.

Play the game 100 times.

ft you played with these spinners:
How many times do you think
you would win out of 100?

II. Rules

Spin 2 spinners.

You win if Spinner A points to a larger numbethan Spinner B.

Play the game 100 times.

If you played with these 2 spinners:

Li

A

I

41 T

1,

Comments:

How many times do You think
,you would win Out of 100?

Graph of Class Means

Adjusted Means
Site

CSMP Mon-CS

I

MP

Frequency Di s tri buti on

[Scoee % of students
CRAP ,'14.4-(Stif
formA e. A a

0 11 o3 tit rt
I 05 15 2s 11

2-5 5 Lie 44 145
4-1 21? 3If IS 21

10 00 06 00 00

II CIO 60 O6 °D
. .

p -value

A 5.4 4.0 . 01

te4

-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 example the sixth item.

The mean'percents correct for these four items were 4 for CSMP and 5 f r Non-CSMP. Answers almost always
underestimated the multiplicative effect (i.e.,very few answers h 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 resultof the first spinner determines whether there is a win. On these seven items, the mean percents correct were34 for CSMP versus 28 for Non-CSMP.

-A9 incorrect strategy used by some students was to match only the upper numbers and the lower 'numbers but notupper with lower.

120



(P5) Conditional Probability, Site A

fest Items (See facing page.)
, Percent

Coerect
C. N

Biserlal

c N

(Coninon

oat Game

(See next

to Both Forms)
..

If you play 100 times--

1
How many times do you think you would get 4? 45

144

52

1 64

ii.z

4.1

i

11

5q

.44

.C1

.44

page)
How many times do you think you would get 5?

How many times do you think you would get 6?

Lill

Form

Game, 2

arak
1/V

A
How many times do you think you would get 6? /10

2

444

Si

07/

/7
6-3

, 6-3

ic05-

, /7
'e V

..?

90

./0
7,l

7?How many times do you think you would get
.

times do think would 87

dik
now many you you get

Ark
,

,

qv Nip grip How many times do you think you would get 9?

Form

Game 2
(See next

(These

al 1 owabl

B .
Row many times do you thin you would get 6? 6%

4-6,

IL?

s'?

5 3

ea

,c,/

, F.v /

.41y

page)
How many tires do you think you would get 7?

How many tires do you think you would get 8?

items were scored with a range of
e answers , 1 . e. , 45-55 for i tem 1. ) e

Number

'KR20

Nean

Correlation:

of Students Form A

Form B
Reli abi lity

Reading Score

X.
74'

G4.

./3
.4c

.20 .0

Scale and Reading

A112

.19



A (P5) Condttional Probability Frequency Distribution

Rules to play Game 1.

1.° First spin this' spinner

. Then: if you get A, in Spinner A OR if you get B, spin Spinoar B

Rules to play Game 2

1. First spin this spinner

If you get A,
spin Spinner A

A

OR
if you get B,
soin4pinner B

Score411=0.. of students

0

csrlr Nk-CStiP

og
of 02

A 3
o2.
o3

So 41
35" 5o
05' oo
01 X

so 45
17 5o
134 02.

, oo X

OR
if you get C,
spin Spinner C

2

7

5

LI

Graph of C ass- Means
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Comments:

Site
Adjusted Means

CS143 Non-CSR3
p -value

A 6.0 6.1

-A range of answv-s was allowed for each item.

-In Game 2 of Form A it was impossible to get 7 because Spinner C
the students got this answer right, a possible indication of the,
four questions of this game were poorly done.

4

-Although the student page is shown, the scale was scored for addi
given was greater for 4. than 5, for,a total of 19 possible Form
distribution shows the range of students' answers.

A113

could never be'"chosen". Only about half
task being misunderstood. In fact all

tional information, 1.e:, whether the I.:Percent
A and 15 possible Form B. The frequency

L)



R: Number Relations Category

`-

Three of the scales R1, R2 and R5. were ,either repetitions or revisions

of previously used scales. R6 and R7 were new scales.

x2

R1 Slving Number Rules page A116 Site B, repetition from 5th grade.

t
R1

1

- Solving Number Machines A118 Site C, revision from ndwer frt.

(Different formats of ame task) \-

R2 Using Number Madh A120 Site B, reptition from 5th grade.

R21- Using Numberliachines 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-Sfte A.



(R1.) Solving Number Rules, Site B,

Test Items i
Percent
Correc
C N

Biserial

C N
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1..

(R1) Solving Number Rules

41
(Items frr the student page are shown On thefacing page.)

. .

4

CSPP

Non-CSMP

t-Stat.

Graph of Class Means

l'001111101111111111111111111

1{11 11111111010111111114111111r! 11111 11 1111111111111 111111111

1111 H 11 1 illitul 11111:1,rh i. h .

;
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i 11:
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:.1.15:1.1111::1101

111111111111

1.11111111111111111111111111111: 1111 ::1111111111.11111P11111111 11111

hui:lhIi
ili.11111111111 111.1 11:1111111111111111 111

.1.011913; 2.1 g Ii

I 111111111 111111 "I""""

12 1

2.:ald ill 1 I .. .1111
Site p-value

Adjusted Means

.11001111110111111 110/1111111111011111111111

Non-CSMPCSMP

5.0 3.9 .10

Comments:

Frequency Distribution

Score % of students

COVP Mok-CStif

0 06 01
05 10

2.3 II zs

1Y t4 c),
8 I% oT

News by Ability Laval

I 2 3 4 All

6 .5- 6. 448" .2,7 570

4.5-,? siv 3.5 3,7. .3.9'

/. a '.Q.0 /.7 2/./ -7.3 I

-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

years, the CSMP advantage in this category was significant.

A117



(R11) Solving Number Rules, Site C

Test Items .
Percent
Correct
C N

Biserial

C N

/ 7

5-42

/9

6-

6--

97

CY

041/

0 "1

WI

'Cid/

ftlg

ego

66'
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1

11,
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1614 4444,
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T.... 4 4
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'.." 7 4'

Form B 11414,
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"'31
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Left 6166, 3 X it713 UM

31:61 616. a 4 Oams Amy's

A

INIA'S 1.01..-.....-...4

Clw 136.3
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Uwe dye: t I
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1.22124 441424
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1.4.1 1141 i 4
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.

Ihmrsloo 41

.

(One item in ForM B was not

scored because of an error

in the i tem. ). .

. ..

,

Number of Students

KR20 Re 11 abi 1 ity
..

Mean Reading Score

Correl ati on: Scale and %Reading

,
Form A

Form
4?-9
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4-

Solving Number Rules

(Student page is shown on the facing page.)

Pt

Frequency Distribution

Scire ,to % of s tudents

Csii,P Non-cStiP
frivi0ft B A s

38 51 4o 44
1 38 31 .21 44
2. ri 01 Ic1 0-1
3 0I. 03 o 0 03
14. 02 oo oE3 00
6 m X 01 -X

'MheanibY Ability Level

Graph of Class Means

t.

nt

11

i

,

r

c).

ITTFJF-1

lr

Comments:

4

II
A
11111

i

CSMP

Mon-CSM50

t-Stat.

1 2 3 4 All

(.4. 63 I.O 0.7 .9
1,1 o.ci 0:7 0-6
1.,;,.. 0.9

Site
Adjusted Means

\ralue
CSMP hon-CSMP

C 0.8 0.7 ..

-The format and instructions were somewhat different from those of the previous
scale (R1) and were,c4anged to make the task simpler. However, on 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 to explain the Non-
CSMP difference between sites.

-The preformance on the fraction and decimal items was extremely poor.
1 41

A 119 130



(R2) Using Number Machines, Site B

Test Items
..,_,

,

Percent
Correct
C N

Biserial

C N

-3tj
,

, 97 S7C/ 3 eke,%...
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4
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_

Number of Students
.

60 5/ F7
KR20 Reliability 1747/ '."7/

Mean Reading Score
, Pir A5:-4

Correlation: Scale and Reading ,q,7

A120
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(R2) Using Number Machines

(Items from student page shown on the facing. page.)

sph of Class Means

p 1311111
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Site
Non-CSMP

p -value

4.5 .04

A121

CSMP

Mon-CSMP

t-Stat.

Frequency Distribution

'Score % of stuaents

CSMIP ( Mo<Stif
C) '1)0 A, 5

I 02, , 03

z-IIF 3:Z

5...8 55 52

9
10. 03 00

Means by Ability Level

1 2 3 4 All

7.1./ 6.4, 5:5-, 440 j-.-F

b.7 l.9 54 3 3...2 /6
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R21) Using Number Machines, Site C
Q.

Test Items
.

Percent
Correct
C N

Bi serial

C N

Form A 0
Ma

...eq Fq . o 3

.

.
31.111.Cr
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1

(R2') Psing Number Machines

(Items from student page shown on the facing page. Frequency Distribution

Graph of Clus Means

II
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0 to 07 13 -II
1 Lii 25 tila 3o

2, 34 34 34- so
3 04 14 o5 14

, 4 02 12. 66 01

. 5 O O 4 ot 03
4 00 00 oo 01

Non-cur

t-Stat.

Nuns by Ability lavel

1 2 3 4 All

. A 2.1 1. ? /.3 /.,F
.2.6. .2.6 1.7 1.3 /7
4/ 4/ 43 ,/

Site
Adjusted Means

p-value
CSMP Non-CSMP

C 1.7 1.8

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 versus152 for Non-CSMP; Site.0 they were 43

-Performance on the fractioh and decimal items was very poor.

-The reliability for Form A was very low, probably because Fcrm A was so much
harder than Form B (see also.the frequency distributions).
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(R5) Labelling Number Lines, Sites B and C

.

Test Items Percent
Correct
C N

Bi Seri al

C N

Form A .
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(R5) Labelling gumber Lines

0' (Student page is shown on the facing page.)

Graph of Class Moans

A. usted *ans
CM) Non-CS14, p-value

Frequency Distribution

Score % of
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Comments:
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Nor -CSPIP

t- Stat.

Moans by Ability Level

,.

1 2 3 4 . Al-,
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3 0 '\.?. 5 Q. Y 2.3,-

-ii /,/ -. c2 1. 1 rzi-
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Non-CSMP

t-Stat.

Means by Abillty Level
I

1 2 3 4 All
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. s

-It.is hard to explain the higher 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

Test Items (See facing page.)
SI A Site

-7"-Prt"'Correct
I C N

15-3 b3

g VI
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342 VI
1
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. 27 . 20
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3 8
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91 th square

1 2 i 4 5- .i. 1 < 1 /. II
92nd square
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.

. . 36th square
k
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St,

'7'y

S-----

6-9

23

.2A.

. /

.SZ.,

.3/

. 33

K.i 73

5-; "/Z--

.7 .5)

.t/

.05

07

. o3 6 it
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1
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, 34/
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Which answer shows what the 75th, 76th and 77th squares will be'

Whicn answer shows what the 152nd, 153. and 15461 squares will be?

I (See nt page-. )

,

Number of Students .

KR20 Rel i abi 1 i ty

Mean Reading Score

Correl ati on: Scale and Reading
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(B6) Colored Squares

What toter will the 90th square be?

What color will the 91st square be? black ahita

What calor will the 92nd square be? black whtte

About how many of the first 100 squares will wnite?

black white

(and so on until the last item)

UM at- *to Arum.. la. ow., t esantems War. 1:3ral, raw. sawri,
I III 11

Wet ow., oar wiet w Nis. Itut aaa Ma ~Its .411 MI 4 I 4 I
71 77 Lik rt re

Mom mu* tam -as ral 111,,t. wd 347.21 tory 011 sat I I t 4

112 Ito Is. 1 las

7

Graph of Class Mans

Frequency Distribution

Score

,
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t ftes
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oi. 01 0(

A
02. 01 02.

1 op 00 or 01 00 pi

2.-e 15 (FI So 23 0 14
ct.is-0 21 IS W. 31 li
4.41 11 OP OD 61 00 09

Site B

CSMP

Mon-CSMP

t-Stat.

Site C
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1111111111111111011111111111111110110111111111111

11/1 ilfillill 111111111111111 1111a11011

1111111111
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IICI"a

1 111 III 311111 lailliii 11111111M11111 1111

111111111511111

it 110-111111111 11111111111311 31 Ill" t I

1 1 1111 11111011111111:11 01.1 P-valueCAS:uste:07-7K)

illt 111111111111111111111111111

-Site

° 107.: *0511 1 : :*:

i 11111r1 0011111111111111111111111 6...4 59 .;
Comments:

t.

Means by Ability Leval

1
,

2 3 a All

'I. 5 7.0 7 3
#z el ( ,. 9 7.o. -W.A.

.0 . & . 0

Means by Ability Laval

1 2 r 3 4 All

"IC .6.2 CA 4.0
(..,' q VE 51 6,,o

tj. b.2.-

-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 sipply 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 Outcomes, Site A

Test Items Percent
Correct
C N

I
Bi seri al
C

Sore boys played a game. Everyone got at least 2 points. There were no fractions.

A got three tires_as many points as C.

t got half as many as C.
.

C got 2 more poin $ than 0.

E got half as many a .

F got more than twice as many as 0 and less than twice as many as C.
,

-
Who won the we? ,, S?.3-

707

477

cli
, e7

.

,e06--
kho Was second?

Who was third?
/79 6* ,r3

Who WAS fourth?
Ole2 61Q I

Who was fifth?

do 9./ . 3?
Who wa's last?

Al 1 Correct 1? -/ 5 , 1/ , ?s'
Suppose A got 18 points - ' .

ecc7 ----C.How many did C get? ,e0 .e03

How many did E get? i-Q 3S- 60.3 ,ese
How many could F have gotten? 04/ 0.? .

(Give all passible answers)

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

How many could D have gotten/

(Give all passible answers) 0 I OeR / 1 1/

(Scored if stUdents
wrote 12, 14, and 16.)

. .
-

,

Number of Students '67,/ /3,p

KR20 Reli ab i 1 i ty .7? .73

Mean Reading Score 2o.cs 000

Correlation: Scale and Reading 3 7
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LK

(R7) Dependent Outcomes

(Student page is shown

on facing page.)

Graph of Clus Means
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Comments:

Frequency Distribution
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41
31,

8
cl
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02.
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04

T-
/o oo 1 0 0

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

NO.

110
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4! 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 Ul, 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 individual problems of Ul and U3.

Ul - Elucidation page A132 Site B-Repetition from 5th grade.

U2 - Rules for Getting to 12 A134 Sites A and B. New.

U3 - Multiple Answers A136 Sites A ard C-New problems, but
repetition of the format of W.

(
4

A131



(Ul) Elucidation, Site B

Test Items
Percent

- Correct
C N

_
4

Spin both spinners at the same time.
'

Tour score is the total from

10

the two spinners.

2 30

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 ot her possible correct answers)
,

Close your eyes.

Pick out three balls.

@ 10.110Add to get a total scoir

What are the posible total scores? 52, (6 other possible correct an1Wers)
i

Multiple of 2,

Multiple of 3

Smaller than 50 (7 other possible

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

,
.

,----

Mean score out of 25: 4.3 P.i?

Number of Students A 6,-3 ?C

Mean Reading Score
)445' /g-4

Correlation: Scale and Reading ,

.1-/0

Al 2

'10



(U) ) El uci dati on

(Student page i s shown on the facing page except
that students were not told for each problem
how many answers were possible.)

Graph of Class Means

H , 1011 IMIIIIIIIIIIIIII11101111111111111111111 I III
11 1101111111111111111111111111011111111111 1 1111 1

1111111

11,1'1 i, lit t 111111111111111111111 111110011011111111111IIIIIIIIMIPIII(

il III 1111111N111111 *1 1111111111111 11111111111111

l 1 111111111111111111111H

1010111/11 S:te

A. ust:d *.ans l

1 l'il , C1S573 N°1;:C9S43 7::

11'1H 1 1 i I' 11101111111011111111111011111 ,

'1*

Coments :

-This scale was repeated from last year.

A133

C ?SP

Non-CSMP

t-Stat.

Frequency Distribution
,

Score %, of students

CPU) 14.4-csrit.
0-2 0 2; 016

3-5 03 oil
41 lit 24

.

I15 46 515 3 1

r1-21 11 2 lb

2245_ Tt Ca

Means by Ability level

1 2 3 4 All

c.10.0 /7.7 43-7s- 47. ; 45-. 4/

/6.1 /3-.? 10.6 /1),/ A 9
,6, a. 4 .f . /

1,16



.(U2)
Getting to 12, Sites B and C

Test Items
Percent

Correct

Rules

1. Always start At zero

2. .Only use these numbers: 2,

3. Only use these operations: x,

4. Always end up at 12.

Solutions

Start at zero, +7, x2, -2

Start at zero, +5, +3, 4-2, x3

etc.

Mean: number correct minus number wrong

Site B

Site C

31

Number of Students

Mean kading Score

Correlation: Scale and Reading

Site B

Site C 1 4/9

84

/08

4-5

30
.01

A134



(U2) Getting to 12

Graph of Class Means

1 1 1111 1E111 IllIth 1 1 11111 1001 I

AEI IlUiIlIfflhl 1101 ill
, ill Will E111111111111111111

910 III, , 1111111111111 11111111111111111

11111111 1111111111 111111101 ' .1

Si te

11111 itt III 1116141111110111111
CSKP

Adjusted Means

Non-CSVP

I,
11 1 1 PIP

.8 3.5 1.8

! !
4C 2.7 1.8.

I

I

Frequency Distribution

Score % of students

Si-to.:
CSMP Noh-cstif
B C B c

6
1

to
to

.-zi

is
13

34
lb

3g
14

2-3
4-5
(p--1

28
tg

21
21
13

14
02

ig
02

e
4

04
01

00
01

00
00

02,
01

p-value

.01

.08

Site B

CS/iP

Non-CSMP

t-Stat.

Site C

CSMP

Non-CSMP

t-Stat.

Means by Ability level

1
12 3 4 All

517 S43 .7.0 34
, -?-..7 .2-0 i.r

3.7 .2.1 577

Means by Abi 1 ity Level

1 2 3 4 All

tO d.7 0,:..5" d.g A.7
,2.9 /..5 .1r.10 1. 7 /. fr

.0 .41 1.1 ai 3./



Ir

(1J3) Multiple Answers, Sites A and C

Test Items

Spin all three spinners at the same time.

Your score is the total from all three spinners.

ktiat are the cossible total scores? eg. 625

Maximumnumber po sible 11)

Start at zero.

Count by some number.

EM up at 60. (Maximum number possible 11)
What could you be counting by? eg. 5

Mean Score
KR20

Frequency
Distri buti on.r-

CSMP Non
A A

C N

Site A
C

A A C

.93
4.9

8.6
3.7

.95 .95-
0

.91 .93
1

11

10 17

36 c5

02 02

13 21

03 uu
05 05

87 78
26 17

6.8
4.6

5.5
4.7

.80 .67

,.49 .4S

0. 08--08 06 08

1 100 04 02 05

10 08 os 1.01 oo

11 oi 01 01 oo

Close your eyes.

Pick out three balls.

Add to get a total score.

What are the possible total scores/ eg 93
--(Maximum number possible 9)

0 0o

/kltiple of 2
*Atli) le of 3
Smeller than SO

6.6
3.9

6.0
3.5

For what numbers art all thrtestatmeents true?

(Maximum number possible 7) eg.444 [

Digits must add to S.

Sewer 200 and 1000

Mist are the possible numbers? 1

0

(Maximum number possible 9)

eg. 311

t.

4.6
2.5

3.1 /
2.4

,.85 .83- 10 09
(./

27 38

-78 .84 1
00\ 03

09

1]

09

11

8 33 25

9 34 23
05 Q4

,88 .85

.75 .76

0 14

31

34
37

10
1 27 24

52 26
10 06

3.6
1.2

1.9
.89 .90

.70 .75

0 44 '76
/68 77

V 04
28 22

12

14 02
00 01

Number of Students

Mean Reading Score

Correlation: Scale and Reading

124 136
168 157

20.0 20.0,
15.8 15.1

.30 .34

A 136 /4



(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.)

..

For convenience, partial \

frequency distribution is '

shown on the left hand page:

Site CGraph of Class Means

irlo,1 1',11111i,y, i

',1',11)1'111111.1

-1'1'11!0"

11

111111111111

1 I i I 111111111111101i101111111111111 HrI,

tti 1 1111101111111111111111111111100 11111 F'i `IIL

111111111101111111E 111 1 1

1!

.1 li

c 11111111111111111111111111111111111 111111111

'''"

-li 11

Ili I 11111111111111' I Ii I 4 Adjusted Means
p-value

il 11 II, i 1111111111111111/1111 CSMPi . 13 A 29.7 'Ncill-cstf21.0 .01
illiii I 1'1

I
1

1

13.4 12.4 -r.

T
44

C...;mments:'

t T

n-CSIf

-Stat.

,

Means by Ability Level

1 2 3 4 All

113.4 14. l 12.8 9.3
1 4... Iri U.S. loa /3 3

./, -.4

-KR2O's were done for each separate problem and are given beside the data for
each problem.

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

SI

A137
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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 reasonipg. It was used at all 3 site?, but the

items differed slightly from site to site so the scale scores' from the 3 sites

are not directly comparable.

W2 - Two-Step Word Problems page A140

Site B. Repetitions from 5th grade
W3 - Three Step Word Problems A14

W5 - Miscellaneous A144 New-All. Sites.

W6 - Amount of Information A148 New-Site A.

1 5



,(W2) 24Step Word Problems, Site Bs'

.
Test Items

Percent
Correct
C N

Biserial

C N 0

. Shirts cost $10 each and ties cost $5 each.

. Peter bought 2 shirts and 3 ties.

What was hil, total cost?

0

,

.s,..

r

.

Vi

*53

55

5-5

.

65-

..

-415

.83

.

3

,

-3

.

q3

bg

33

.61

.79,

\

.61

.73

.7.A

1,90

1/

.3

II

61

_55.

...

.60Z

.2i7

2. Joan starts with $40.

. Each week she spends $2. ,

How much will she have left after 5 weeks?

3. The cost of gum is 3 pieces for 10.

How many pieces can we buy for 40t?

s

4. Pam gets 50t each week.

She always spends 30t and saves the rest.

How much will she save in 4 weeks?

5. On Saturday Amy and Susan made $11selling lemonade.

On Sunday they made $5.

They put their money together and:divided it evenly.

How much did each girl get?

4

.

6. Jim has $10 in his bank novo.

Each week he will add $5 to his bank.

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

>

7. John has 5t more than Tom.

Ann has 3t less than Tom.* t

...,

If John has 20t, how much does Ann have?

tiumber of Students -

KR20 Rel i abi 1 ity

Me an Reiding Score
.
,

Corielation: Scaie and Reading

.

3

/5/ .2 /s/ 2

.../ 3

A 40
1
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36

3.0

is

!,

(W2) 2-Step Word Problems

(Student page is shown on the facing page.)

Graph of Class Means

Irli,11T

-7ljiii
r
mil.

7 tit

l

,

11

iiiiiir iii[101111 11111111111111 1101
1 10101110111 ill 110101 110111111011111111111

Hli!1 11

IF

lill IF

1
1

1 1111111P1110111111111141

11011011111111111111111110011111

litili 11111111111111111110110110111111 i 111111

Ii

',i1I,I.

}I

1,

"IHIll" T' 1 1 111111111'11 Adjusted PensSit UK? Non-CSVP P-Vithie11 liT.W
m

1

r,
I i Pt

H ;
11

i t

d '

int
I

e

B 3.7 3.2 .25

A 141

, Site B

CSMP

Non-CSMP

t-Stat..

Frequency Distribution

Score % of students

Me 113.1t-CStlf

o II 01
1 og : 157

2-3 l't 32
4-5 21 24

c is el
-1 13 ol

Means by Ability Level

1 2' 3 4, All

3.,?, 1.0 3.1
1 . d. 01:0 i. q
.9.5 -1.3 . 7



(W3) 3-Stage Word Problems, Site B

1

Test Items
Percent
Correct
C N

Bi seri al
C N

I. Shirts cost $10.each and ties cost $S each.

Altogether Joe sptnt $35 for shirts and ties.

H. bought 2 shirts.

How nany ties did he buy?

42? bY .32 .53
2. Jce puts boxes into piles. .

Each box is 1/2 foot high.

Each pile is 5 feet high.

How many boxes does he neetto make 3 piles? I 3 65° .7(0

3. Bill loads 6 boxes in 2.hours.

John loads 4 boxes in 2 hours.

Together, how many boxes do they load in 6 hours?
1 A .59 . 31

4. Mary has 4 more carbles than Pete.

,

Pete has 2 more marbles than Lisa.

.

Lisa has 3 more marbles than Ed.
.

If Kary has 20 marbles, how many does Ed have? Al 19 5-
,

5'3

5. Monday, Tom ran 13 idles.

Tuesday, he ran 8 miles.

Wednesday, he ran some more.

, His average for the three days was 10 miles.

How manytadles did he run on Wedhesday? 4.51- S- 1.02 .70
..

.
Number of Students as/ 4(3

KR20 Rel i abi 1 ity
46 .61

Mean Reading Score /34 /S.0

Correlation: Scale and Reading .... I

A 142
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(W3) 3-Stage Word Problems

(Student page is shown on the facing page.

6

4

2

Gripti of Class Ns s

1 1 1111110 11111111011111111101

1110011100111111111

N. Jill III Ill
' Ill ill 11101111 1111 11

!I 1 1111111111111111111111111111111111111 .111111 11110311110101 Ill

III
1111

IIIIIIIIP

1111111110

111111111111101111111 11111111111011111 I1IL'IIIliIiJ

il , I 11111111111Illir Thill111111111 "III 1

ILI 1111111111 mAdiusteld II:116111111i

SBte

l*ans

c74
Nor;

v--

Iimitimommiii

,

7lb

A 143

CSMP

Mon-CSMP

t-Stat.

1

Frequency Distribution

Score % of students

Mt) Moe< Sri?

0 24 -35.
I tfb 33

I% 2 G

-
Ocl 0 4

,

4 03 06
5 06 02.

Sans by Ability Level

1 2 3 4 All

t F . b to h 0
1. 1. . 7 1,0
,2 .7 .8



(w5) Word Problems, Sites' A, B, and C. (Form A)

Test Items

_
Percent
Correct
C N

Biserial

C N.

( indicates items were not administered at this s'ite.)

Form A

Every chess club member played every other member just once. a 20

After a new menter,joined, 8 more games had to be played. b 16

c 12

How many renters art in the club now? d 9

e 8-

34
a i

5/3

.35-

it..

.- .0 2.

V9
f 2

/.2"

Jose has 300 stamps in his collection. a) 100

If coe-third of the stems are from Canada, how many are from Mexico? b) 150
c) 200
d) Can't tell

im

'VT
113

c/O

4fe -.30

47

-. o5

2

,

Steve has 7 bills. a) 2

Sore of them are $1 bills and sore are $2 bills. b) 3

Altogether he has $10 in bills. c) 4
d) 5

How many $2 bills does he have?

67,f
: /
-

c/9
;4

-

C. 2..

- .01
-- .

ciq
. 09

In ring toss, you get 25 points for each ring on the peg 20

but you lote 10 pdffits for each ring off the peg. b 30

khen Bob TraYed, the wind blew two of Fri rings off the peg. c 50

d) 70

How much did his score go down because.of the wind? e) Can't tell

Da
-

00 8 ,

-

00
-

Three-fourths of Tim's field is planted in corn.

One half of the corn is sweet corn.

a) 3/2
3/8

c 1/2

d 1/8 .

13

ii

3r
17

/9

.-w-ar
n

.9A--, 35
.3-..3\ What portico of the field is planted in sweet corn?

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 tennis shoes or glasses.

How many students are there in Mrs. Jones' class?

.

-
00
00

-
00
01

-
.00
.00

-
.00
,03

Alice has 8 cents more than Julie.
Alice and Julie have 40 cents between them.

How much does Julie have?

.

3/
_
-

R-I
-

_

. go
_

_

...Ice
-
_

Three yiar< from now, Bill will be twice as old as
Two years from naw, Ed will be 5 years old.

How old is Ed now?

Bob.

.

Site B Site C

84/
_

-

,

'.7 5
_
-

.3b--
-

3g
-
-

Site A ,

Number of Students 4941 1 e3

KR2C Reli abi 1 ity ,__4 1 55

Nean Reading Score c2o.o ao.o
Correlation: Scale and Reading .30

31 46
-.A6 --. 08'

/3.9 63
. /4/

6.8' 70

/64 IS.)
.17

A 144
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(See page A147 for statistics and comments.)

,

&

,

A145
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(w5) Word Problems, Sites A, B, and C. (Form B)

Test Item
Percent
Correct
C N

Bi serial

C N

Form B

Ow bought a bag of 20 new marbles. 20+75..11

He now has 75 marbles. b 75.52001
We want to know how many marbles Don had before he bought the new ones? c '1+20-75

d n-75-20
14ark a nuaber sentence that cannot be used to solve this problem.

5:1
.31

/f
4 i
A,
PI

,Se

.06
Gi

/ 4,

.0/

/7
11

SS-

q
35"

34/

.03
. 30 7.'

A jar holds 1/2 as much as a pitcher. a

If the jar holds 8 pints, then how much does the pitcher hold? b

c

d

16 pints
12 pints
4 pints

°2 pints

The boy scouts resirved 4 rows with 7 seats in each row. a 46
Only 18 scouts came to the germ. b 28

c 10

How many seats in the scout section were not filled? d 8

9.2
6.,
46p

fr
6-1

3 3

. ,3
'1'3

3/

c/7
.20

.25

07G

35-
,,p 7

4#4

.05
.0.8

.0g
, 32

Jill took tickets at the movies. $100

Adult tickets were $1.00 and children's tickets were 50t. b $70
40 ad:alt: ar.d 60 children bought tickets. c $60

d $50 ,
How much money did they collect'

..ity
3 7

3 /

Ellen bought 12 pepper plants at a sale price of 3 plants for 40t. 6a) $4.80

They usually cost 25t each. $3.00
c $1.60

How much did she pay for the plants? d $1.20

se,
3?

t,
i 2.,

9
.2 6.-

. o

05-

Altogether Hary and Sally have 36 candies. a) 6

&try has 3 times as many as Sally has. b) 9

chow many candies does Sally have? ci 12;

Site A only. e) Can't tell

/ 9 3o i/41

.

.

One day Terry found soae marbles.

The next day he found twice as many marbles.

The third day he found one more.
That gave him 16 altogethe;.

How many did he find the first day?

,

r

Site B Si te C

5.3 39

_

Site A only.
..

Si te A

Number of Students (pA is lo

KR20 Rel i abi 1 ity . 4,7 . 7

Mean Reading Score ..zo.o ao.o

Correl ati on: Scale and Reading 30
.1

.3z1 ,i3 -

.48/ .13

13.q 153

.16

'13 17
.19 .34,

j(,.1 154

041

A 146
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(W5) Word Problems

(Combined student pages from all
sites are shown on pages A144 and
A146; no site was given all the
items.)

Site
Adjusted Means

P -valueCSMP Non-app

OA 3.5 3.3

0 8 1.4 0.9 .02

AX LI 1.1

No graph is presented because of

different items in all three sites.

Comments:

Site B

'am)

lion-C-SVP

t-Stat.

Site C

CSMP

Mon-CSMP

t-Stat.

Means by Ability Level

I 2 3 4 All

/.Cp /. 6- /. / /4I

/..2 /. 6.. 1. ; I, 4/

ttr . 7/ .3

Means by Ability Level

1 2 3 4 ( All

1-2. /.6 1.3 (.2. 1...
1. 1.3 1.1 t.o /.z

. ?..L.-.5 1.0

-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 last page. While the difficulty level of the item might have contri-
buted to students' poor performance, the tiffe factor cannot be ruled out.



(W6) Amount of Information

Test Items
Percent
Correct
C N

Biserial

C N

L,

Form A 1. Mrs. Smith bought 3.cases of plales.
. Each case contains 4 jars.

,

,

How.many pickles did Mrs. Smith buy?

2. My cow weighs 4 times as much as my goat.
My goat weighs 3 tithes 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. 4.
I

Paul has 3 more pencils than Ed.

Who has more pencils, Al or Paul?

-\

Form B

1. There are 96 boys)dpfthe school.
There axe 89 girls in the school.

"HoW many buses will be needed for the school picnic?

2. A car goes 55 miles per hour. -

.

.

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.

0 How many books does Pat have?

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

Correlation: Scale and Reading

'C-(\ A148



(W6) Amount of Information

40 (BecaUse of the unusual nature of this scale, and the scoring required as aresult, the usual summary statistics are not available at this time. Thedata are being reanalyzed.)

0

Samples a) Ties cost $5 each.
Bob bought 3 ties.
How much did he spend on ties?

0 Need to know more

g Exactly the right amount of information
0 Too much information (cross out the extra information)

b) A box is 10 inches long.
It is 8 inches wide.
What is the volume of the box?

Need to know more lioul high +he- 4,0X is
0 Exactly the right amount of information
0 Too much information (cross out the extra information)

c) Tom bought 12 apples at 10t each.
-442-6440Sette/4-4--t-tri+/-41-Pi
How much did he spend on apples?

0 Need to know more

0 Exactly the right amount of information
GairToo much information (cross out the extra information)

A 149 1154_
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APPENDIX B

Interviews

CSMP/Non-CSMP Sixth Grade Students

Rationale Bl- 4
and description of the
study and sample

MANS

Scales and student interviews B5-94

0 (Al) Algebraic Symbols B6- 7

(A2).Solving Equations B8- 9

(A3) Summation Operator "b10-12

(A4) Multiplying Summations ,B12-13

(A5) Functions B14-15

(P4) Dependent Outcomes 516-17

(P5) Conditional Probabilit;` 8,18-19

(L4) Identification )B20-21
S.

.(_9-10) Venn Diagrams
*

B22-24

Non-MANS
Tasks and Student Interview B25-46

Geometry B26-41

Pattern Recognition/Generation B43-46

Summary B47



Rationale

)., ,

Interview Study

,

.,

.

In order to observe students' difficulties both in undenstanding the task
0 .

demands of several of the new scales and in solving items in those scales, CSMII,

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

i

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

brief summary of,theloresults'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 for each interview task will.

be reproduced and the purpose of the scale will be discussed. Following that

the various levels of students' success with each scale will be presented and
-,.

samples of students' verbatim records (enclosed in boxes to aid readability)

will be included to show how students at eadPof the levels solved the items. ,

Following that there will be a prief summary which will relate students'

interview performanco to the data frcm the administratOn of the scales under

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

In all, eleVen ta&ks 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 expe,rimental basis. Sampling of

scales was done because of tiffe limitations and an average of 4 to 5 scales
, .

were administered to each student.

i

Bl

1.So



In all, thiyty students were interviewed.

Number of Students Interviewed

where x = CSMP students and y = Nonl-CSMP stud ts

Abovt
Average
Ability

tpiow e
Average
Ability

Total

KALE FEAALE TOTAL

X/3 9

7

3 4 7/8
7 7

30

All students were interviewed individually by one.of two interviewers.

Interviews Were conducted in empty classrooms or offic8 anct took place while

the rest bf 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:

1. PreLAlgebra: (Al) Algebraic Symbols - Appendix A, pages A6-7; (A2) Solving

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

A10.:11:, (A4) Multiplying Summations Appendix A, pages Al2-13; (A5) Functi.ons

Appendix A, pages A14-15.

2. , Logic: (L4) Identification Appeodix A, pages A54-55 and (L9-L10) Venn Diagrams

Appendix A, pages A60-63. (Note: In this report the logic tasks will follow the

probability tasks.)



3. Probability: (P4) Dependent Outcomes - Appendix A,'
1

pages All0-lll and (P5)

Conditional'Probability - Appendix A. pages'All2-1l3. "(Note: In this report a dis-

cussion of the probability tasks will preceed a discussio of the logic tasks.)

4. Geometry: Figure Comparisons - Ladue Report, pages .52\6

O
\O,

5. Patterns: Pattern Recognition/Generation - Ladue Repor page 64.

.11

Students performance for each of these categories will 6 discussed in

turn.

The data-will follow the format shown below.

Scale Name

Rationale of the Scale

Number of Students Interviewed

Description 'of students' levels of perforlinance

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

Discussion

Studelt

Veratim

Transcript

Mans items

student solved.

B3



OD

Results

Overall, students, both CSMP and Non-CSMP, displayed-several different

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 . II

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

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

performance tannot be Itnequivocal. As far as understanding.the tasks and completing

the tas'ks, both groups performed about the same/across all ,tasks; however CSMP

students(generally tended to fall into the higher ability levels more frequently

than the lower' ability levels whereas Non-CSMP students were found in the lower

ability`levels more frequently than CSMP students.

\
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1. Pre-Algebra

i411) Algebraic Symbols

Students were given written examples of the use of algebraic terminology

(a letter i-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.

N,1

Sample:

In these problems. 1ttters,stand for numbers.

4/SamP1ex: 2a means 2 times a. If a 6, 2a 2x6 12.

3bc means 3 times b times c. If b 2 and c 5, 3bc 3x2x5 30.

Probleen

If c 4 and d 3.. then 5cd

If c 2, f 2 and g 3, then 4efg

1

If Y 7. then 14y

N =s6: 2 CSMP, 4 Non-CSMP

There were three levels of ability shown:

Level 11* Students appeared to understand the samples

and made no eerors in computation.

(1 CSMP, 1 Non-CSMP)

Example:

CSMP - 5
2
means 5 x 5 25

6
2
would be 12--no, no, 36

4
2
would be 16

If d 8, then d
2
would be 64.

62

4
2*

d 8, then d2

and the Non-CSMP student's solution was equally straightfoiward.

86
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Level 2: Students appeared to understand the samples

and initially made no errors in computation

but subsequently began to make errors.

(1 CSMP student)

Example:

6
2
equals 6 x 6 equals 36

4
2
equals 4 x 4 equals 16

If d = 8, then d 2 equals 8 x 8 - 64

if a = 2 and b 3, then a
3

b
2

. (long pause)

2x2x2 x3x3 = (long pause) 144

If c 1, then c
5

1

If d = 5 then 2d2 5 x 5 x 5 -- 5 x 5 25

-

Level 3: Students made errors which indicated they

did not begin to understand the perations

required.

(3 Non-CSMP students)

62

42

If d 8, then d
2

If 4011 2 and b 3, then a3b2

If c 1, then c
5

*

If d 5, then Id
2 ./

.

Example: 5
2

means 5 x 5 (reads sample)

6 x 2, woulil be 12 and 4 x 2 would be 8

If d = 8, then d x 2 would be 16

If a 2 and I) = 3, tben a3 is 2, so 2 x 3 = 6

and b - 3. 3 x 2 . 6, then, it would be 12.

If c = 1, the') c x 5 = 5

Discussion

62

42

If d 8, then d
2

If 401 2 and b 3, then a3b2 0

If c I, then cs a

The interviews show that when students incarrectly solved the one variable

equations, it was because they multiplied by "2"11nste'ad of squaring. In the

two variable.equations students lost track of how many times to muliiply or

incorrectly combined operations. Thus students who .incoreectly,solved "If

d = 5, then 2d2 = ?" usually omitted a step and said "25" or "10".



4A2) Solving Equations

. 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 13 14, so d

e - 4 5, so e

6 x f 12, so f

N = 8: 3 CSMP, 5 Non-CSMP

There were three levels:

Level 1: Students correctly solved all items.

Exampl

(2 CSi0,-1 NOn-dMP)

d + 13 . 14 so d must be 1

4 . 5 so e must be 9

6 x f . 12 so.f must be 2 'cause 6 x 2 . 12

g + 4 . 8, so g . 32 because 3244= 8

7 x h + 1 15 so h must be 2 because 7 x 2 . 14 + 1

3 x y - 6 15 so y = 3 x.7 because 3 x 7 is 21 minus 6 is 15

Level 2:

)4-

Students correctly solved almost all items

but made simple compuqtion errors.

(1 Non-CSMP)

B8

"

d + 13 14, so d

e - 4 5, so e

6 x f 12-, so f

9+4 11,

(7 x h) 1 15,

(3 x 1) - 6 15,

so g

so h

so 1



Example:'
d + 13 . 14,

d + 13 . 14, so d 1?

e - 4 . 5, so e = 9?

6 x f = 12, so f = 2

e - 4 . 5,

d 4 = 8, so d, 2 6 x f a 12,

g = 8,

so d

so e

so f =

so g

Level 3: Students correctly solved the first few iteffs but

made errors which indicated ttey did not under-

.o

stand the algebra concepts involved.

(1 CSMP, 3 Non-CSMP)

Example:

(Solved items 1-5 correctly)

Then

(3 x i) (long pause) (3 x i) 6 = 15, so is (long pause) 21?

I don't...

S.

and

2ks, 5 + 7 1, no I mean (long pause).

Discussion

(j x j) + 1 = 26, so j =

k + 2 + k + 1 a 11, so k

The first three problems called for comparatively simple computations (addition,

su6traction, 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 students to lose track of their operations, and

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

diffi'culty others had in the testing situation.

89
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(A3) Summation Operator

Students were introduced to'a novel summation sign ( called "an anvil"

or "a funny thing401/nd were given two examples which showe& "how the 'funny thing'

worked" and were also given three practice samples. They were then expected to

solve other items using the same summation operitions.

N = 9: 5 CSMP, 4 Non-CSMP

Level 1: Students experienced difficulty/confusion with the first

few items which was resolved when the interviewer used

socratic type questioning.

(3 CSMP, 3 Non-CSMP)

Example:

Well, It has a box up here and two circles stuff. (Yeah, right.

What are you going to call that?) That. (Okay, but what are you going

to call that strange symbol?) 2-to 6, you mean? (Yeah, but you're going to

have to say something. What art you going to call it? Got a nave for it?)

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

5 6...how about this one?) From 6 + 7 t 8 + 9, the last--the first and

the last would be 6 to 9; 2 shorthand 7 would be, um7it would be 2 to 8.

+ a =

Level 2: Students experienced no, difficulty .with 7he'first few items but

then had difficulty with items which was still not resOlved

via socratic techniques, i.e.., si'd.ents discarded the operations

shown in the samples and used a perseverative addition/subtraction

strategy.

(2 CSMP),

B10



Example:

(Does the samples correctly, and the first item, skips the secondi and

then solves the third as follows)

I'm trying to figure, to figure out how to put it into one of these things.

The answer is 21 but I'm trying to figure out how to put it into (21?)

This nunter here stands' for 1 4" 2 + 3 + 6 and this is 4 + 5 + 6 which is 15

and 15 + 6 is 21.

Level 3: Student appears not to understand he samples and items.

(1 Non-CSMP)

Example:

2 6 is a short way of writing 2 + 3 + 4 + 5 + 6 so 5 + 6 + 7 + 8 can

be,ww'tten 5 + 8: (No, can be written 5 8). ,So 3 + (silence) can be

written as, I guess'3 + 8, 3 +*(silence) 3 + (silence) 1. C*an the middle one

be anything? (No, take a look at this one. Now, 2 + 3 + 4 + 5 + 6 and

5 + 6 + 7 + 8 has got to be 5=8 so 3=5 has got to be what/)

Let's see. "(Silence) 3 + 5, I wean 3. I Ittow the first one's*3 and the last

one's 5 but the middle one is...there has to be a pattern...

=

Discussion

While some students "cracked the code" for using the operator in almost

all cases, other students were cog:fused about the symbol. For some students,

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

(47C 9 - 571-3) when they were confused about whether to subtract the 4 from

the 5, the 5 from the 4 or insert a zero). The test data show that there%was a

similar confusion. When the task was "linear" i.e., adding from 1 to 6 (17C 3

B1.1



+ 47C6 = ) students were us'ually successful but "non-linear" operations

(where there was no straightforward continuation of an already established pattern

to "copy") gave students difficulty (as.the results of 1 7+6 = showed).

(A4) Multiplying Summations

- This scale extends the use of the novel operator which was introduced to
,

students in the previous scale.

N = 5: 1 CSMP; 4 Non-CSMP

Level 1: Students began correctly then became confused.

(1 CSMP, 1 Non-CSMP)

Example:

4 aC 7 equals 4M 7 plus 4 a:C7 and then 2= 7 plus 2.D:C 8

equals 2 Z,C 7 plus 1 with a two up there and 3aC 6 + 4 7 equals

3= 7 3a:C 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:

2
2 ±5' equals (read the sarriples) Okay. Got it. 4ac 7 3. 4 aC 7

+ 4aC 7 (and continued.)

3

= +

B12



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

(2 Norr-CSMP)

Example:

2:=5ths mi...equa...2 5ths equals 22:5ths plus 25ths plus
-

2:225ths. (Alright, what do you make of that now? The way you read it,

it sounded like nonsense.) It does, ha:ha. (O.X. Is there something you

didn't read?) Ah, the' three over. (O.K. the three over) ah, um, ha (So if

you'd of said 3 over 25ths equals 22:5ths plus 2 5ths 2 ZE: 5ths

plus 25ths) ah, (Alright, does that make sense to you then?) Yeah.

(Alright...O.K. so 37748 plus 30E8 would be 2=over 38 O.K.?)

Yeah 2 over 42:7 would be 4:3Z737 47. (Alright, 0.K.).and 22:7 plus

28 would be a, ha, um aw, 2 over 27 plus r, no plus 8 (Alright) 3:21:76

plus 42:7 um, 2 over 3, 3= 7 plus, gosh I needa use the seven.

(Alright go ahead and put that down.) Oh, (O.K. But you're not real sure.)

Yeah.

z2 =

DisciAsion

Again,'students were confused about the relations between the operator

W 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.

3



(A5) Functions
,

An operator symbol is shown t6 students and they are given samples of how the

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

to other configurations. Producing those changes requires the coordination of

speral withinconfiguration variables.

Sample:

Things can be changell with

1. R changes tr to We show this' ihange by saying: R(.0r)

I 2. 1 changes A to > (A) =>

3. x)
(.4 .

All 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 but they did solve those items correctly. Both groups of students

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

The 1 and the 2 ft up here on top of each other because up here it says

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 it says: Right there an x

with 2 circles and to do it changes'it to that. So, I moved it around--and

then "1 " um (long pause) because up here it says and I just switched it around

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

backwards "L" right there, the other "L" will go there and Olen the x would go

on the bottom right there.

B14
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Well the "1" makes this turn so the line facing up would turn to the side

--so it woOld gO in east-west dirleetion.. And'thi '":1" wo-uld turn the "M" to

the side so it would be like lying down kind of and the "1" could change the

2 o'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 000's. There's 3 o's and 2 x's. I just make the x's have

3 and the o's' hive 2. The backward " 9 ". Add then the "9" would turn z and

the 1 to 2 Is and 1 z. And then this one I had trouble on--I didn't know this

one that much. Okay, the " - would turn the 3 Vs--the upside down Vs--and

3 s, I think it changes it to 2 vs and 2 I'm not sure if that's right or

not. And thisthe last one. Um (long pause) Okay. This one, would be

(long pause) 3 os and 1 y.

. " means that you just change the figure sideways so you do that (does it

correctly)*and then the same with all these. You turn the sideways and you turn

the two circles sideways and the plus sign, and in this one the--its like an

I turned on its side so I put it back like that.

Discussion

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

or re-cdpying the configuration and drawing a new configuration and rotating each

variable within the configuration. Once students un'derstood that only a rotation

was required and no additidn, 1.1btraction, etc., they'were able to comple

scale. When they produced errbrs it was due to confusion:about how muc of the

configuration should be changed--all or only one portion, as well as CQ fusion

over the sequence in which the operators were used.

t,
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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 = 7: 4 CSMP; 3 Non-CSMP

Samples:

I.

..

Rules

Spin 2 spinners.

Add together the numbers the 2 spinners point to.

You win if they idd to 15 or more.

Play the game roo tires.

If you played with these spinners:

IL Roles .

Spin 2 spinners.

You win if Spinner A pointi,to a larger number than Spinnet B.

How many times do .you think
you would win out of 100?

Play the game 100 times.

If you played with these 2 sPinners:

8

How luny times do you/think
you would win out of ICO?

There -were-three le-vels- of solution for this scale:

Level 1: Students used a combining strategy

and used it exhaustively.

(2 CSMP)



0
0

411ou do how many.times if you plussed all of these togethir-wouldzou get

over 15for more? And you get 100 changeS. I put 75 because the only - -would

you --couldn't do it kould he 7 x (sic) 7 and there's fou*r ways of doing it,

2 and 3 and the only way would be 7 x (sic) 7. That is 14 not 15 - -so

you mdnus 1/4 that and that would be 75 out of 100.

If yOu flayed altd these spinners:

Level 2: StUdenti had a combining strategy but they

used in non-exhaustively.

(1 CSMP, 1 Non-CSMP)

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

because (pause) 75% ot the time on a scale of 1/4 (How Cane?) 8ecause there's

two sevens you'd win 50% pf the time 'cause if I spun it I'd get 7 (and if I

spun it IjI ge.t.8 and there's only 4 figures, 4 numbers so that would be

50% of the time.

-Discussion

How many thief do you think
you would win out of 1007

,

If yew pier,' wise owe sowwwri:. ftw 61"1 tiali " t41"
you mould win out of 1007

L6e1 3: Students'used no strategy, were confused and

relied on guessing.'

CSMP, 2 Non-CSMP)

[..I

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

-

If you 14yed with these tOlnuert:
New @any thud 1011 you think
you would .111 out 40 1007

4

When,st ents were aware of a sirategy, i.e., combining both numbers on'both

,
. .

spinnqrs and they used the strategy exhauStively, they could solve the items. ,

----.77,.
...

1

Errors were,. made when they failed to use the correct strategy;' (i.e. guessed) Or

,

when they were not exhaustive in theie use of all four numbers.

'.
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a
.(P5) Conditional Probabi 1 i ty

Using spinners, shown students were re ui red to predict the frequency wi th which

gi veii numbers would appear. To complete th task successfully studeot,s had to

know that the results., of the first spin (get ing A or B) -then affected al I sub-

sequent result,I. Students also had o cal cu te exhaustively the possible outcomes.

SAmples: Rules to play Game 1.

1. first spin this spinner

2. Then: if you get A. spin Spinner A _OR if you get B. spin Spinner 5

Pretend you played the game 100 tires

How many times do you think you would get 4?

How many times do you think iou tould get 5?

How many times do you think you would §pt.6?

Rules to play Game 2

1. First spin this spinner

2. If you get A,
spin Spinner A

A

N = 4:' 2 CSMP; 2 Non-CSMP

OR
if you get 11,

spinr Spinner 5
OR

if you.get C.
spin Spinner C

The\e .were two 1 evels.of stu
*v.

sol uti on for \Iiis cale:
, ...t..Ir

Levei 1: Students successful ly used' a cOmprehensi v'eL strategy.*

c

(2 CSMP)

Bl8
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N

1.0

Well, since there 81.3 chahces, you have core chances to get A-than B but

\

there aren't any 6s &I B so I figured that the 3 6s, there are only 3 6s

out of these 8 quarter shapes so I figured it wOuld be 37,

I

a
1. Ftrit spin this spinner

2. If you get A,
spin Spinner A

A

OR-
If you get 8,

spin, Spinner 8

8

Pretend you played the game 10d tires

OR
if you get C,

Spin Spinner C

How many times do you think you w3uld get 6?

Level 2: Students were not successful and theotused a confused strategy.

(2 Non-CSMP)

I don't know how you'd figure the percents.on this. Um. If it were pointing

to 4 and if it were pointing to 3 it you d wort.' 6 and 7, it wouldn't so

that's 2/3. It wouldn't work. If it were 5 only, 3 would work again so

that's 3 (long pause) 30%. I don't know what the,percents would be.

Discussion

6

1. First spin this spinner

-2. If you get A,
"--4 spin Spinner A

OR
if you get 8.

spin Spinneret)

A

Pretend you played the game 100 times

OR
if you get C,
spin Spinner C

How many limes do you think'you would get 6?

As with (P4),%some students understood the task, had the dorrect strategy,

;

1;1

and used it exhaustively, while other stUdents did not understand how to calculate
. ,

the probabilities, were confused by the multiple combinations, 'and gues9.

B19,
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(L4) Identification

This scale required students to use negative infoftation (Tom doesn't
4

play hockey), to eliminate players by using the clues correctly and to coordi-

nate two sets of clues (i.e., indoor/Uutdoor,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 fortspris, scale

Level' 1: Students did the scale correctly (and did it by.

"reading off" the text and
tir

eking correct assignments-

mithout recourse to paper and pencil record keepiWg.)

(2 CSMP, 1 Non-CSMP)

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

1

plays indoor hockey. Tor, let's see, Bill plays indoors. Bill plays

Indoor soccer. Tom plays outdobr soccer so Oete rust play outdoor hockey.

These are the 4 boys: 8111 Tom Ed Pete

Theseare the 4 leagues: indoci soccer outdoor soccer indoor hockey outdoor hockey

These are 'the facts: Each boy plays in a different league.

"41.. 8111 plays indoors.

Tom doesn't play hockey.

Ed'doesn't plzy outdoors ihd he doesn't play soccer.

What league does each boy play in? (Circle your anrers)

Bill: indoor soecer outdoor soccer 'indoor hockey outdoor hockey

1

Tom: indoor soccer outdoor soccer indoor hockey outdoor hockey

Ed: indoor soccer outdoor soccer 1.ndoor hockey, outdoor hockey

Pete: indoor soccer outdoor soccer indoor hockey ' outdoor hockey

Level 2: Students, incorrectly assigned one or more players

(and also dild it by "reading off"); the incurrect

assignments were a) non-specific for One or two players

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

B20
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.players (i.e., Tom plays indooAoCcerPete plays indoor,

soccer)

(3 CSP1P, 1"Non-CSMP)
z

s.

Bill doesn't play, Sill plays indoors so he can't play outdoor soccer and

he can't play outdoor hoCkey, um; Tom doesn't play hockey. Bill plays, he

can either play indoor soccer or indoor hockey: Tom doesn't play hockey.

Ed doesn't play outdoors and he doesn't play soccer. Okay, so Tom plays,

um..hockey, so Biil has to play indoor soccer and Tom doesdt play.hoCkey.

Tom bas--well; Ed plays indoor soccer. Okay, Tom plays outdoor soccer and

Pete plays outdoor soc'.'I mean hockey. ,

Level 3: ,Sludent made in rrect assignments and seemed to

guess (i.e., "Well, it doesn't say anything about

Pete, so he must play them all.") This student

used paper and pencil to keep reco,rds.

(1 Ron-CSMP)

DiscUssion

Directions. Okay, Bill would play.(lOng pause; writes down sports: long!

Oause) and um; Tom wouid play (lowerae) writes down more sports s(long

pause) um--

(Reads) It sqs Bill. Oh, i got it backwards. Bill plays indoors. It'd be

tbe other way round. Bill plays outdoor soccer and outdoor hockey. Bill does.

(Reads) Bill plays indoor,. That is right. Bill plays indoor soccer.

Indoor hockey. Yea. that'd be right if on this scale Bill plays indoors--

and Tomr-Tom doesn't play hockey--indoor and outdoor--soccer and Ed doesn't

play outdoors and doesn't play soccer so he would--Olay indoor hockex--umr-

and Peteit doesn't say anything about Pete so he'd play all of them I guess.

--$

Student errors resulted, from an inability to assign dne and only one Oayer

to a sport. The confusion was compounded by the fact that few of the students

interviewed attempted anyosystematic recard keeping but instead "read offItthe

questions and then began "reading off" answers.

'*

6111 18,; ,
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(L9-L10) Venn Diagrams

Students were r6pui red to sol ve a two-way cl assi cad on (L9) or a three-
* t.

I./ay* cl assi fi cation (L10) problem where a simple additi on strategy would yield

the wrong answer but assignment of data vi a Venn Di agrams would be helpful for

a correct sdl ution.

Samples:

In Krs. Jonet' class.

11 students wear tennis shoes.

17 students wear glasses.

8 students wear tennis thoes and glasses.

.

2 studetts don't wear tennis shots or glasses.

Write your answers In the blanks.

18

How many students are there in Mrs. Jones'.class7
, 4

Now mkny students wear either tennis shoes or glasses but mpt, both?

Now many students wear glasses but not.tennis shoes'

In P. Smith's class:

tudents play baseba11.1

13 students play basketball.

21 students playpotball.

No students play all three.sports.

No students play both basebali and basketball.

.7 Students play both fooiball and baseball.

17 students prlay football but not basketball

e

to

How many students play baseball only?

How pany students 4day football only?'.

How many students play-basketball only?
44-f

113Vi
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sak

There were four levels of strategies:

Level 1: Students correctly solved the scale. In Ihis

categor were students who appeared to be using a
w,

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

4.

and also a student-who correctly solvdd the,itett but

who appeared to be confused while solving the scafe.

(1 CSMP)

22 students? (Tell ire how you figured it out.) If 11 students wear tennis

shoes and 17''wear glasses and 8 studepts are gonna bethat's 28 there

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--

28 that's gonna be 30thoughI justokay 28 studentS wear tennis shOes or

glasses 8 wear both so at least 28-20 wear either tennis shoes or glasses.

8 wear both tennis shoes and glasses and 2 students don't wear tennis shoes

or glasses. ^ That's 30-20 wear either tennis shoes or glasses but not both,

hm--but not tennis shoes-4oh 9-9- (How?) I took 8 out of 17 because 8 would

be wearing tennis shoes and glasses and 9 would be wearing 9.

Level 2: A student who tried an assignment strategy but who

was pnfused and got the wrong answer.

(1 CSMP)

Um-2-tenn1s shoes (long puase) Okay, this would be 3. Could I use a pencil?

(writes down) ,3. 8, 17, 11 -- (Tell lie what you're doing.) Okay, I'm

minusing 8 from 17 and 11 because it says the. 8 students wear tennis shoes

and glAsses so you can mark 8 from here and 8 from here 'cause there's

going to be 8 from the tennis shoes and 8 from the glasses beCause you're

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

shoes and glasses. So just take 8 from each nd that'll leave you 3 with

tennis shoes not glasses and 17 or 11 with just glasses and 2 with tennis

shoes. So you'll have 6, 16 students in Mrs. Jones class.
7

-B23'
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See items

on p. B22

See items

on p. 822
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,Level 3: Sents who added all the students.

(2 CSMP)

/78, 2 is 301 28 and 2 is JO. There's 38 students in Mrs. Jones--. I

addeO these together.

See items

on ps,,B22

g5
-Level 4: tudents who appeared tb be confused and tried no specific strategy,

lor guessed.

(2 Non-CSMP)

1 and 8 wear tennis shoes., ay, 7, 6, 15, 17, 38. How many studints

ar either tennis shoes or gl ses but not both? Wait. Tennis- -how many

s udents wear eithe'r tennis shoe or glasses, that makes sense but not both.

Hcw many students wear either nnis shoes.,or glasses but not both? 2.

at doesn't make any sense, t at questibn. Hog many students wear glasses

but not tennis shoes? Glasses. This one,doesn't make nay sense though.

Haw 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 becausl

but nap both- -. I could put 2, 11, 17 down, because 2--. How many students

wear.either tenni, sh or lasses. Well, they can switch. That'd be 2.

Let thaf be 2-8. That'd be 8. That's not a very good question. (2, 8?)

It'd be 2 or 8.

Discussion

See items

on p. B22

Students' confusion over the correct solution strategy was widespread
!**t

as the results of testing show. Students were unable to assign the given information

torrectly and did not make use'of Venn diagrams or other aids to organize the data.

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, P ut in the numbers

and then added all the numbersjust as she had originally solved the problem.
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Gbomet7

The geometry tas , unlike the tasks reported previously, w4s administered

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

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

The task was a simple one. Each tudent was shown fiVe pairs of figures

and asked to tell'in what ways the figu s were "the same:"

The purpose of the task was to see whether or not si,xth grade students, some

of whom were CSMP'students and some of whca'were not, would be able to note

, similarities between parts of figures (angle size, line orientation, etc.)

even when the figures.as whole might not be similar.

By interviewing students and asking them to tell in what ways the figures

.were similar, we hoped to be able to analyze the data and design a .geometrY scale

which would a) be understood as a paper and pencil as-k, and bi be of an

appropriate difficulty level for sixth graders.

In the pages that follow, a preliminary data analysis will be discussed.

The data analysis is conservative. That is, some students did mention ways in

whiCh the figures were similar--but they did so after persistent queStioning/

structuring on the part of the interviewer. Since that questioning and structuring

was not done consistently for all figures and for all students, and since it

represents a considerable amount of "coaching", the resulting data are not included

here. Instead, students' ,tomparisons prior,to substantive interviewer intervention-

_J
are reported.

B26
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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

Pair 2

Pair 3

Pair 4

Pair 5

1

11111011111111111111111111111
RIMMII1111MIMIRR
011111LIKIMIN1110110111111111riiaiaauaaia

111111111111=MIN 1111ra=IN111111711111111111111111111111
MINIM EIMIIMI111111M1111
III IBM 111111101111110111111

I I I
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Representative verbatim records of students' responses for each.of the

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

responses for each pailArl also be presented. The summary, will briefly discuss

1) Nomenclature used by students

2) Students comparisons df,figure sides

3) Students' comparisons of figure angles
,

4) Interesting other comments made by students%

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

the facing page flowchart.

1\.

B28
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As each pair was shown to the students, the following protocol was u d:

[
interviewer: A. In what ways are these two figures the same?

Skudent gives an
unambiguous correct
response

n. Interviewer: In whlt

other ways are they the

same? (Continues is
low as students give
coFFect unambiguous
responses.)

N.)

Student gives an
ambiguous response

which is possibly
correct

C. Interviewer: Show
me in what Way
The

[TheyV-i the same')

I

. Student still gives
an ambiguous response

Interviewer:
(Goes back to A)

Student gives an
incorrect way the two
figures are similar or

a way they're different

Student gives $n
unclear answer.

Student gives no answer
or indicates the question
was not understood.

Student talks about
transforming the
shapes.

D. Interviewer: Right,
but in what ways are
they the same?

Inter\ewer:

don't ee what
you mean.

F. Interviewer: Well.,
they're both,outlined
in red (and then goes

to 8).

. Interviewer:
tall( about

they're

Just
the wey

shown here.

(Depending OM
studenrs response
interViewer goes
to 8, C. E and
continues.)

(Depending on
student!s reply
goes to 8 o C

and contin .)

;.

Interviewer: (When student seems to have exhauste'd lall-possibilities) F. Alright,

Let's look at the next pair of figures. (Then-begins with A.)



Geometry

PAIR 1 .

2.1

, 4- -4

fr-
Samples of Students' Responses

N 30;, 16 CSMP; 14 Non-CSMP

Student X, whose comments are typical of non-specific responses:

Both have an area (traces) both have squares in them: They're sort of square -- well, thistA
one': squire and that one's sort of a square.

Student Y, whose responses are typical of the specifi but limited comments *
\)

giveh by some.students:
)

Eich kpve 4 sides and 4 corners. An even number of squares - (givet a complicated metric

based on interioriquare)4 by 16 24 24 't

Color4wise-red and black squares around the edges and white square. 4 high. Divisible by 4 .

Stude:A i, whos,e,responses a typical of the diffuse comments given by

students:

4 sides - both ofthem art 4 sides. They - um - each two of the parallel lines are even

(Pairs of parallel.lines art even): (What do you mean by even?) Wall, these two lines...

I mean the lines art even with each other. (How do you mean even?) Well, the 4,ame length,

(Same lehgth, okay.) and the same breadth. (What other way)) They'rt,both drawn centered

1in the graph. (Centered in the graph, how do you mean by that?) Centered, well,here's

the graph. One's not - um, grabhed.
They're each i group of blocks in the iame in one

,

plane. One's not here and one's dawn here. (In what other ways?) Thsey each have four

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

at,the bottom -- the - um .-/if you make a cross in the middle
with the four squares here.

If you did the smne here you'd get 4 rectangles. (Okay)

B30
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1) Nonlenclature

Sides

Pai r 1

Seventeen itudents (5014 of the CSMP students and 64% of the Non-CSMP students) mentioned

"sides"; "lines" were mentioned by 6% of the CSMP students and 29% of the Non-CSMP students.,

.
4,

Angles
5"

Three students (13% of the CSPP stbdents and 7% of the Non-CSMP students) mentioned

"angles"; 19% sif theCStp students and 50% of the Non-CSMP students called them "corners" 4nd

7% of the Non-CSMP students -Called them "potnts". *

Naming the Figures

Fifty-six percent of the CSMP students and 50% of the Non7CSMP.students referred ta the

shape of the figures. However, students showed confusion in naming the figures. Both groups of

students said they were "sort of squares" or were "square shtped rectangles". When proted fcr

what defines a square and/or a rectangle, students offefed either no response or a confused

.mix of technical and non-technical terms.

2) Students' Comparisons of Figure Sides

Twenty-five percent of the CSMP and 86% of the Non-CSMP students me4itioned a.simillrity

between one or more lineS in the figures. For the ump students the comparisons were based
4

on similarity between one or more lines in the figures; for the CSMP stujents the.comparisons'

were based on similaroity of line length, while for Non-CSMP students, the similarity was just as

often the statement that the lines were alike becayse they were straight.

3) Studentds' Comparisons of Angle.Similarity

Only one CSMP student and one Non-CSMP student mentioned angle similarity - the CSMP

1.

student saying "They have right angles on the corners.' and the Non-CSMP student saying

"They have right angles."

4) Other Student Comments

An equal number of students (25% GRIP and 9% Non-CSMP) referred to the figures as not

being ,"perfect" of as being "distorted" -OY. as being "sort of squares".

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

Student .M' s. comments are tlpi cal of the nOn-speci fic comments made: ..

-

Like in a'trlangle shape. 3 points. I'm not sure.

4.

On the Satre line.

z ...

;

1
,

Student N's comments are typical of comments made about the "distortions"

in the figures:

^. 4

Both sort of triaegles. Both have an area. Itl'aces) , (Show re %Nat you rein by that) 1.

That's sort of a triangle shaoe and that's sort of a triangle. It's a little off but...

Student 0' s comments Are typical- of the comparative"statements made:

Both triangles and they each have 3 sides. Veil. they're not perfectly shaped triangles.

k They have different sides but they're -- you knoltsan shape -

'

IA, they' re not -- the sides are the

same length - between the sade length. The?: rt both di fferent lengths.

t

-,

4;

B32
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Pair 2

1) Nomenclature

Sides.

Thirty eight percent of the CSMP, students and 57% of the Non-CSMP students referred to

"sides"; V. of the CSOltudents called them "lines as did 43% of the Non-CSMP students.

Angles.

'Thirteen per'cent of the CSMP students and-4one of the-Non-CSMP students called them

"ang1es";.31% of the CSMP students called them "corners'as did 50% of the Non-CSVP-

students;,13% of the CSMP and 21% of the N6-.C.S44P students called them "points".

Shape.

Sixty-nine pertent of the CSMP students anCi 64% of the Non-CSMP students mentioned

that both were triangles.

2) Students' Comparisons of Figure Sides

-- Forty-four percent of the CSMP students and 50% of the Non-CSMP students compared one

or 'more of the sides of the figures. CSMP studentcs made coM'parions based on the

similarity of base lengths or the'siant of one of the sides; Non-CSMP comparisons mentioned

that the lines were straight.

3) Students' CoMparisons of Figure Angles

Only one student, Non-CSMP, mentioned angle similarity and-that re-ference was "no

right angles".

Other Student Comments

Two CSMP students menttoned the area of the triangles, i.e., "both havean area" and

"..:trying to see if the area is the same", while two other CSMP stUdents said the figures'

were "sort of triangles".
*Pa
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PAIR-3

Student E whose responses were typical of the specific but limited comments

of some students:

They hasie 4 corners and 4 sides. They're both have parallel lines. This also - well ...

Student F whose responses show students' mix of tectiniCal and non-technical

term as well as the type,of si.de/side comparisons:made:* 41

Both have four corners and four points, same colors around theasides
, ,.. -.

This is parallogram (shows) a pushed over square.

And I think they have the save area-they have the save area (devonst'rates by pointing

ta squares across and down) and each side is, I think, the save (points to eadrand traces)
t

Student G whose responses show more,comparisons, but alSO the non-specificity

of those comparisons:

Both got 4 &ides. Both,gat 4 corners. Each of them - each of the parallel lines in each of ther

are the same length. (In other words you mean the opposite sides). These two are the save

length. These two. (Any other ways) was going to say you might Classify 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 does this

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 sa151e angles.

(How 'bout the sides?) The sides - (You said before the opposite sides were equal) Were equal

- well all sides are equal - (Both of them?) .Yes. (Okaythat's another thing the same then)

I guess so.

B34
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Pair 3

1) Nomenclature

Sides.

Thirty'one Percent of the CSMP and 79% of the Non-CSMP students referred to "sides"; tne
4

CSNP student called them "lines".

Angles

Only-1one Student, a CSMP student, refe4ed tii."angles"; 31% of the CSMP students called,
_

.them "corners' as did 57% of the Non-CSMP students; 25% of the CSMP students called them

40 "points" and so did 13% of the Non-CSOP students;,one Non-CSMP student4called them "tips".

Shape

Forty-four percent of the CSMP students made some reference to shape but those references

, ranged from "this i a parallelograe.to "both boxes, kinda square up on the bottom". In

contrast, 86% of the Non7CSMP. students referred to shape and moit frequently referred

to the figures as "squares" or 'squarish".

40 t

2) Students' Comparisons of Figur Sides'

Fifty-six percent ofthe CSMP tudents mentioned si'de/siae similaHties -- either in

41' terms of side length'or in terms. of sides being parallel but only one student mentioned both;

.71% of the-Non-CSMP studentS mentioned side similarity, the most frequent'reference was that

the sides were straig4 but one student also mentioned that the lines parallel and were the

same length.

)

Students' Comparisons of Figure Angles

Only one student,,Non-CSMP, made ,an)angle/angle compar:isont, saying 'The corners, the

opposite corners are the same angles".

4) Other Student Comments

40
Both CSMP Non-CSMP students showed confusion over what to call the shapes

("both boxes") and also discussed straightening one of the figures ("If you'd slant this a

little, 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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1

. Student A, whose response typifies the specific mention of si'des and angles:

They both have 3 sides. They both have 3 corners-.

44.

Student B, whose response shows.confusion about nomenclature as well as

acceptance of the figuresas "real" t'riangles:

(In what ways are these two figures the same?) They're both trinagles. Ah, they have

verkictes 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 sare as th:s only it's smaller. (How

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 1e-ft, the left -crooked

line is longerAhan that left one and this one on that one, right. Okay. How else can

you show ma that they're the sare?) I don't know. I don't see any other way. (That's it.
Okay.)

Student C, whose response shows the attempt at comparisons:

(In what ways are these two figures the samel) Well, they're both triangles, oth 3 angles,

they both,have 3 sides and they're...this one, I think. Hold on, It is the exact same .

angle but smaller. (A, ha) The exact same thinrT4 reduced to, I'd say, 1/4. (What's

smaller?) WeH, there's less boxes on the inside. (Okay, it's smaller that wa)%but the

angles are the sarre?) Angles are the same. (Can you show nv which angles are'the sarre?)

Well, that one is (the sarre as what?) Okay, that one, that one and that one, that one.

(It"s just that this triangle's bigger. Okay. Any other ways in which those Mio figures are

the sure?) Not that kpow of. (Okay)
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Pai r 4
Nomencl?urie

Sides

Nineteen percent of the CSMP students referred to "sideC and 64% of the Non-CSMP students;

6; of the CSMP studenis called them "lines" and so did'14% of the NonCSMP students.

Angles

One CSMP student referred to "angles"; 19% of the CSMP 5tudents called them "lines" and so

did.57% of ethe,Non-CSMP studehts; 13: of the CSMP students called them "points" and so did 3%

of the No-n-CSMP, students, while one Non-CSMP student referred to "tips".

Shape.,

Seventy-five percent of-the CSMP students referred to the shape and all but one of those

students were unequivocal in calling the figures triangles; all the Non-CSMP students referred

to shape but only 71% called them triangles.

2) Students' Comparisons of Figures' Side

Thirty-eight percent of the CSMP students referred to a comparison of figure sides, two

of thole students comparing the length of all 3 lines,- i.e., the side length of one triangle

is 1/2 the side length of the other; anly one CSMP student referred to the slope of the lines.
-

Sixty-four percent of the Non-CSMP students referred to the sides and 29% of those discussed the

simnlarity in terms of the same "slant" or "distortion" of the lines.

3) Students.' Comparison of Figure Angle

,Thirty7one percent of the CSMP students said "it was the same angle", two of those

saying "It's smaller" one saying the "degrees" Were the same, another saying "they both have,

acute'angles on all three corner's"; 14% ofthe Non-GSMP students referred to ang1e/an96:.
p

compar1 sm7s.

4

4) Other,Student Comments

One student (Non-CSMP) discussed 'vertices and edges"; another used a figure/ground orientation

and said "one's farther back, and one's closer in, or one's enlarged and one's small." Three

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

, 637
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or'"distorted" or not mathematically perfect".
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PAIR 5
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Student P, whose comparison is limited to "straight lines" andihe

figure/ground-details:

(And in what ways are those two figures the same?) They both have 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 it.)

ci

Student A, whose comparison is at the morP general level of shapas:

Ala

(In-what ways ars thine two figures the sane?) They're both geometric shapes. (How do

. you mean by that?) Well, they're red (Yeah, bUt that doesn't make them geometric shapes,

right? What do you meg!' by geometric shapes.) I guess is'What squares çd circles'

and triangles. (Okay they kinda like... Any other ways in which They're he same?)

No'. c--4.

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

figure comparisons:

(In what ways are these two figures.both the same?) Okay, um, ... they both have & black

and red line. Um, they're goth shapes. (What do you mean by that?) Well, like, well not

both shapes but, well, like square, yea square could be ',shape and a triangle could be a

shape and so they're both shaPes. UNhuh and eh. well the points are different, like

okay, okay. What I can say about this one ,dCit has four points and,they're directly on

the lines and this one doesn't have 4 well, 6.'s directly - well, the bottom part is directly

on the line but these two lines &re not and these Nave 1 points which, this, the square has

4 points (So that's ways that they're different but what ways are they the same) Okay, like

I said they hive black and red lines, they're both shapes - up,- hum. I really_can't find

anything else.
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1). Nomenclature

Sides

Pai r 5

Six percent of the CSMP students mentioned "sides" and 7% of the Non-CSMP students;

,21% of the Non -CSMP students refirred be them as "lines".

,
Angles

.111-frteen percent of,the CSMP students 'referred to "points" and 14% of.the Non -CSMP

studpts referred to "corners".

Shape

Six percent of the CSMP students referred to both as "shaes" as did 21% of the

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

2) Students' Comparisons of Figure Sides- '

One CSMP student said "the lines in both shapes are al) the same length", while another

said "both havereas and distances (perimeters)." Of the 21% Non-CSMP student

disCussing similarities, one said, "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 that
a
they're

both enclosed".

B39
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Overall, neithe'r group, CSMP or Non-CSMP, showed a high level of knowledge

of nomenclature, of side/side similarity or angle/angle similarity. However,

CSMP students used correct nomentlature slightly more than Non-CSMP, and were more

sophisticated jn their comparisons of sides-. Specifically:

a) Nomenclature: 40

The nomenclature used by students, both CSMP and non-CSMP, vas varied: While

some students refereed to "sides" and "angles", others referred to "lines" or

"edges" and "corners", "tips", and "points". Both groups of students Slso 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:

When asked to compare the figures, a relatively low percentage of CSMP and

non-CSMP students mentioned ways in which one, two, or more of the sides of

the'pairs were similar; and even fewer students mentioned ways in which the.angles

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

two figures in-the pairwere triangles, or squares.

However, under the socratic-type qdestioning strategies which the interview

situation allowed for, students were able to generate comparisons of line to line

or angle to angle which they had not generated under the initial round of queStioning.

c) Other Comments:

Several students commented that the figures, especialiy the triangles, were

not "mathematically perfect" or "were distorted" which suggests to us that children

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

which they.iudge the "correctness" of other triangles.

B40
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Several children, when comparing tjle two figures, commented on what coulp be*

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

length, slanting it upright, suggesting-that students were unable to see the

, .

relevant comparisons,'but instead had to induce their own less e,legant solutions.

Overall, students, both CSMe. and Non-CSMP, were more likely to talk about the

global aspects of the figures, shape or size, than they were to make wit<in-shape 4%

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

comparisons. For example, no student systematically began with a whole figure/
.s

whole figure comparison and then did part/part side and then part/part angle

comparisons. It follows that all students,were non-exhaustive in their solutions.

Students also varied in what they discussed from figure to fiure. For example,

a student might mentiOn area for one setop figures and then not mention it again

for any other set. Finally, all students seemed not to have a working knowledge

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

the technical meaning Of terms like "parallel lines" of "angles", etc.

it
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Pattern Recognition/Generation

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 out whether or not a pattern recognition/generation task would

be understood by students and whether or not their responses would yield meaningful

diata on pattern.recognition/generation in-general and CSMP/Non-CSMP differences in

partquiar.

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 students seemed to have exhausted all

the patterns they could generate.

-1.00"'d Patterns

0

1st 2nd.

0
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3rd 4th



Student

Generated
Patterns

Ohs

Non-CSMP
1 Ibn-CSPIP

Students Pespanes:

lths

SIMSMS
1111111

6 CSYP
4 hon-CSMP

Sths

SUSI
MUM
MISSNUS
6 CS*
4 lion-CSMP

SUM
MUMSUSEMI
1 Non-CS*

SIMISIS
51111

CSMP
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ON

I CSPIP

ainie
mmin

1 CSMP

UWE
MIES
MAIM

EMI
"Si ISOM

SWIM

NUS MISS
SIMS
SUMNM/

ISNMI
ESSE

SIMS
SIMSNUE

MUM
MISNMI

OMNI
mum



Other Patterr

4th

ROSE
imml0
NIRO
SWIM

I Illon-C901)

<.:

5th

4th

WMMEOWOn=
1 CSMP

1 CS14

Discussion

>

..._____p

7

6ths 1

+Er

6th

MOWMOM
MEMO

,

.

4

Overall, the paTtterns generated py.both groups were similar. Four of the five 0
, s ,

Non-CSMP'and six.of the eight CSMP 'students had identical fourth patterns; three

of the five Non-CSMP and seven of the etght CSMP students had identical fifth

patterns. But many different patterns Were generated for the sixth pattern.. In

spite of these diffef-ence among students, most of these patterns were logical

extensions of the students' previous patterns. CSMP s,tudents and Non-CSMP students

4

were similar in their ability to generate additional sixth patterns; i,e., a few

.students in both groups generated. only one sixth, a eri, in both groups generated

two, and a few in bOth grodps grerated three patterns.

c

All students under'stood the task and acted as though "the pattern vally

is there".
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Stmmary of Interview Results

The interviews showed that the majority of students understood the task

demands of the new scales, and, in most cases, had the mathematical knowledge to

complete the tasks.v While there were felq marked CSMP/Non-CSMP differences, CSMP

students showed a higher level of sophistication in use of nomenclature an0or
+NO

ease of solution.

For both CSMP and Non-CSMP individual students were fairly.consistent in

thetr level Of success on the MANS,tasks and on the pattern recognition task.

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

in the way the Various figures were analyzed.
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