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The Cbﬁidi‘éhéi’fsﬂé, School Mathernatics P rogram |

CSMP Is a grades K-6 mathematics prograrn lntend&d for regular classroom

use with students of all abllity levels: The program was leveloped by CEMREL,;

Inc.; an educational laboratory funded by the National Institute of Education.

Distinctiveé Program Features

Three representational languages - the Minicomputer, string pictures, and

arrow dlagrams - are used frequently throughout the curriculum; both to coﬁvey
mathematical Ideas and to pose problems. The curriculum is highly structured in
a spiral organization with each lesson \'d;éééfibéd In detail in the Teacher's Manual,
including a "script” complete with sample question-and-answer dialogue. The
lengthy lesson developrment exterds the time the teacher normally spends in whole
.gr'oju"p' nstruction. CSMP emphasizes “mathematically rich” situations and bulids
entire lessons around such situations. There are no behavioral bjectives nor are
tests bullt into the curriculum, although stadent workbooks - 16-page booklets
which are assigned once a week - give the teacher one method of evaluating
student progress-.'.fhé CSMP curriculum provides much fess time for practicing
computational skills and miich more time on new content In probabllity and
geommetry. It introduces déCﬁéE; fractions, negative numbers, and the concept
of multiplication earlier than usual, but does not stress computational mastery in
these areas. '

¢ N
#

Speclal Requirements 7
’ From 1 to’'5 days of training need to be provided- for prospective CSMP
turrkey tralners, or by Wfstrict personnel, presumably the local CSMP Coordinater,
who would also be responsible for monitoring the program, ordering materials;

planning implementation, and general trouble Si\iOﬁtihg. The program costs about

-
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as imuch to ;gin using as a regular textbook prograrn, but costs more than a

iexibbdk to maintain because of its consumable student materials: Because CSMP

S is not a textbook, it is not likely to be approved In formal textbook adoption
procedures.
A
: Prograrm Implementation ;

CSMP Is being used In at least some classes In over 100 school districts:.

4 by about 55,000 students. It {s used In both urban and rural settings, and as

h a gifted and a Chapter I program. Most districts began using CSMP In a
Ne Tt
few kindergarten and first grade classes and gradually expanded to other schoois

At T

and other grades; though this expansion seldom reached district wide use through
grades k-6, except In small districts. |
The most Important factor In a successful CSMP implementation Is the
' existence of a skilled and committed ééMﬁ,coerdinatdf with district-wide
reshonsibilities. Coordinators report that the two biggest obstacles in implementing
~ €SMP are the tralning of teachers, especially the change iﬁ\"E_éééﬁiﬁg phitosophy
required 5y many . teachers, and the lack of computation practice In the ﬁ}egra"r%.

/

CSMP teachers report S'p'e_n'din"g more .time In math ciass than ééﬁiharabie
Non-CSMP teat.:h'é'r'sr and théy spend a higher bfabafﬁaa of the time in teacher-
led mstructxon Teachers supplerrient the program with computation practxce,
using about &5 - much time as Non-CSMP teachers do in suppiementing _tp_eg
program (usually with "enrichment® activities). " This s,uppiementation Is most
commonly dore a few minutes at a time or as homework: Many teachers,

7 particuiariy inthe upper grades, drop lessons from the Géometry and Probability

¢

strands In order to complete the schedule:

- Program Evaluation _

| CSMP was evaluated by a special group within CEMREL which operated .
and was funded independently of the development team. This group produced 50
evaluation reports over the 10 years of the Extended Pilot Tests of CSMP

* iraterials. These pilot tests involved 23 districts; subsequent Joint Research’

—
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- Studles; Initiated and supportgd by local districts, Involved 11 other districts. The

evaluation effort was méhito’réd by an independent 5-member Evaluation Panel
chalred by Dr. Ernest House.’

Student Achievement on Standardized Tests

Based on over fifty comparative studles; in over 600 classes, It is clear .
that CSMP students petform very much the same as Non-CSMP stutents of
comparable ability on a varlety of standatdized tests in computation, concepts,
and é'p"p’ﬂtétidhé (or "problem solving. In éaﬁjbqiéiiéh, there is a slight tendency
for CSMP stadéht’s to do better than Non-CSMP students In grades K=3 and Worse
in grades 4-6. lé-é;M’P students do not do as well In the multi-digit algorithms,
like long division; though teacher supplermentation In.these skiils seemns to improve

performance. (

-

Student Achlevement on the MANS Tests ' )

The MANS tests (Mathematics Applied to Novel Situations) are a set of
short - tests, different In each of grades -2-6, designed by jtl‘ié CEMREL : evaluation
wnit to assess CSMP gtudéntsi performance In problem solving: The tests were
needed because there were no good ’sta’h;da'rdiiéd problem solving tests available.

Many Zf the MANS tests presert mathematical sitoations unfamiliar to both CSMP

and NBn=CSMP students and none of the tests contain any of the specific CsmP
terminology or representational languages. Most ‘items are open-ended and problem

orfented: The tests have been used by over 20,000 students during this evalua-

- '

tion. . _ :
CSMP classes did better than Non-CSMP classes at every grade level and
Analysis of Covariance of class means, adjusted for reading scores. They were
also -educationally significant because of the importance of problem seiyihg; the
usual difficulty in improving students' problem solving abilities, and the size of
’ . R -

-
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3 . :
the CSMP: advantage (typical average ﬁereehtaé'é correct: 57% versus 50%, or
alternatively, effect sizes of 173 to 172 of a standard devlation In favor of
CSMP). - N
CSMP students were particularly good in process oflented tests; especlally
solving and using number patterns and relationships, dofng mental arithmetic
" problems (such as ? = 250 = 140); and producing multiple answers to probiems.
They were also very good in the special topic areas of Algebra and Probabiiity.
| CSMP students had a more modest advantage In the MANS processes of Estima-
tion Number Representations, and word Problems and there .was no different
between CSMP and Non-CSMP students in the special areas of Geometry, l_ogic,

and Organization of Data.

Other Findings

o Students, who completed CSMP K-6 were rated slig'ntly hlgher by their
D ] :
. seventh grade mathematics teachers than former Non:CSMP students, and

recelved significantly higher mathematics grades; though iﬁié advantage
aééreaéea with time: ‘ ’ C

o Students who transferred into the program, broviaed there were only a -
few per class; scored slightly below thelr veteran classmates on the

i " MANS ‘tests but e’b'o"ve comparable Non-CSMP students. 1

At every grade level; boys outscored girls on all MANS categorles

Ol

except Computation and Elucidation of Multiple Answers. In Estimation
S oy

and Mental Arithmetic the advantage for boys averaged more than a

quarter of a ’stahdard deviation (a little less for CSMP), a

surprisingly strong result consxdering the ages of thg students.
6 In schools where CSMP was started k=4 in the same year, rather than K-1
_ ~ - followed by a new grade each- year, second grade classes appeared tc\
galn the full benefit of CSMR after one year while third and fecrth
grade classes made about half of the normal galn over Non-CSMP

performance. T N
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Teacher Reactions

Over half the teachers queried (over 500 in all) gave unqualified approval
to CSW, often describing it In glowing terms. About 10%-15% thoroughly °
disapproved of the program. The remalnder liked the prdgram ove’rall,.but had
minor or ma}or reservations about so'm'e'-aspe'ct of the program. CSMP was
slightly more popular with teachers of grades K=2 than-n the upper gra(fes
Teachers consldered CSMP's challenging thinRing skills and high student mbtivation

as the best aspects of the program. They ‘rated CSMP far better than their

) previous math program in overall quality, student interest reasoning ability, and

‘appropriateness for high ability students. On these last two items, their ratings

ateness for low ability students. These two common complaints surfaced in many

ways, but were not well corroborated by test data which showed only small,

formance by low ability students

conclusion : . .
| ;CSF;&P_is a difficult program t'o’ implement; it requires more money, a strong -
coordinator, trajning and additional preparation by teachers, and a change in
\teachin'g' philosophy on the part of many teachers. The program does not seem to &
have much effect 'o'n' standardized test scores. lhe prdgrani elicits a ’sté’cs’n"g 1
reaction from tfe%h'ers; mostly favorable. The most important evaluation result

is the improvement that CSMP makes in students' ability to deal with various
kinds ef-povel, problem oriented, situations. Most mathematic educators consider
this ability to be very important, very hard to bring about and very often :

ignored In favor of easy-to-measure computational skills.
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I INTRODUCTION

The Comprehensive School Mathematics Program+began in 1966. Lyndon Johnson

mwas president; the Great Society had peaked, and curriculurn developrment In

mathematics education was In its glory days with the recent work of projects like

SMSG, UICSM, The Madison Project and SSMCIS: Gradually, CSMP. became the

last great dinosaur of federal mathematics curriculum dewelopment, an anachronism

whose momentum (investment) and promise carried it through one challenge after
another ' Y e :

In 1969 ohequ CSMP's senior advisors remarked to the author, in effect "Oh, it
(CSMP) will never be widely used: . This Is an experiment to see how good :

program we can develop (without regard to implementation considerations).” That

remark turned out to be an overstatement*

threats to cut off Tunding and changes In the national setting; such: as the

Amazingly, CSMP did get finished, after many years and millions of dollars,

financial squeeze In local districts, the return to "basics", and the testing/

“. @ccountability moyement; all of which hindered the program's dissemination
~effort. 1ts completion and quality are a tribute to the determinatlon and talent

of Burt Kaufman, CSMP director for most if its existence: °

But the remark illustrates one of the central problems in CSMP's development,
which was finding a balance between, on the ong-hand, the philosophy and spirit
of what the developers thought mathematlcs edlcatibn should be (with *good
mathematics" guiding all) and; on the other hand, considerations of practicality
and implementation. Neither CEMREL; the eduoational laboratory that housed
and managed CSMP; nor the National Instltute of Education; which funded
CEMREL and CSMP understood this problem clearly or formulated a policy to
deal with it. :

this vision as they developed materlals, often at .the cost of reduclng the size of
the potential market for their materials. The curriculum s also_viewed by' many
mathematics educators as "extreme" - repetitious; idiosyncratic; li"ieffit:iéi'ét and
lacking key elements and varieties of approaches. Thus the program offends some
educators right- away and for those who like its approach it” presents problems in
itmplementation. Glven the resources invested, the amount of time provided for
"development, and the brilliance of many of the ideas in the curriculum; it's hard
not to -come to the conclusion that a golden opportunity was milssed.

Nevertheiess, the program has been used in about 150 school districts and is now
being ‘Used by about 55,000 students. It is one of the very few viable alter-
“natives to the "natxonal" curriculum exemplified in virtually all ava1laole7text-,
books In elementary school mathematics. The formal evaluation of CSMP s now-
complete and shows generally positive results, Including some hard to achieve
student learning gains in certaln areas of problem solving. The curriculum has
been approved by the Joint Dissemination Review Panel and iIs eligible for NDN..

support. Camera ready copies of. the final, revised curriculum. materials- have

been completed: A set of extensive traxnlng materials Is available and @ national

"group of turnkey trainers, the CSMP Network, is in place. Estimates for future

sales revenues are slightly higher than for costs of future printing, so that, with.
the creation of an inventory for the revxsed grades 4-6 materials, the program

can be self Sufflcxent
i
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I -
The supteine irony of the CSMP. experlence Is that, after all this, after putting
millions of dollars and over twelve y@ars into CSMP, the National Institute of
Education is now apparently unwilling«&o spend an additional 2% of that money. to
create this inventory, a one-time expense ‘which would ensure the future avail-

_  ability of €SMP at precisely the timi that a mathernatics/problem solving .
§ curriculum like CSMP is most needed and likely. to be in most demand. Within a

, “year the €SMP curriculurr may no. longer = vailable.

_ This report ‘surnmarizes CSMP evaluation results.  The evaluation effort; lke the
% development effort; has been long running and of wide scope. Testing has been

conducted in over 30 _districts and €00 _classes. _Questionnaires have been received
from 500 teachers; 250 teachers hayé been interviewed: .The most ndtable

accormplishment has been the developrjient of the MANS Tests (Mathematics
Applied to Novel Situations), a serles of innovative tests that have been sed to

compare CSMP and Non-CSMP students In grades 2-6. <

. Two citcuiwstances helped the evaluatlon effort immeasurably. Flrst; the
evaluation operated and was funded independently of the development group for
most of its existence. Wwithout this arrangement, the integrity and quality of
evaluation work would have disappeared as would the program itself long before
development was completed. Second, the evaluators were lucky to have an
extraordinary group of advisors to work with, expecially the five-member :
Evaluation Panel from 1974-1983 consisting of Len Cahen, Bob Dilworth, Peter *
Hilton, Ernie-House and:Stan Siriith. They were helpful; talented; diverse in
experience, and always prodding, in the nicest way, for the work tp be done __

~—txiter. The author wishes to acknowledge the work of Knowles Dougherty, who

was part of the- evaluation. team during most of the Extended Pilot Test and was
co-developer of the- MANS Tests, and Gail Marshall; another team member who
wrote some sections of -this réport: It was a good group. s

The author has been the. senior evaluator since 1968. He has fought the .usual
battles with the developers and the sponsors and has somehow managed to survive
to the end. Victors in war get to write the history books; evaluators who survive,
get to write the final report. In the case of: CSMP, both the history and the. ‘
data are complex and interesting; the author is grateful to NIE and McREL for
the chence -to- finish the jb:

s , .
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. Il ESMP: DEVELOPMENT AND DESCRIPTION
; _ Philosophy and Goals

-

Like SMSG, UICSM; the Madison Project and other mathematics reform projects

that preceded it; CSMP. was designed to teach -students matherr.atics gnd not

merely arithmetic. One'of the key aspects of CSMP has been its dual emphasis
on both mathematical content arid pedagpgy designed to stpport mathematical
reasoning. As the program was developed, piloted and revised, both content and

pedagogy were modified to reflect classroom experiences. - -

= .One of the basic tenets which €SMP developers have often -stated is that
elementary school mathematics shotdd not unduly stress drill and practice in
arithmietic .computation but_shoald- introduce children to what the developers term
"mathematically important ideas". . v ” :

To present ‘those "mathematically important ideas” to” students, three basic

.principles ‘guided the developers.. These principles; which differ from those on

which "traditional" {ext book mathematics programs are based, are the following:
Mathematics .is a unified body of knowledge and should be organized and
taught as such;-so that; for example; the artificial separation of '

e arittimetic, -algebra and geometry'should not be maintained:

'" Mathematics as a body of knowledge requires certain ways of thinking and
cannot be done by th'e.éX'ClUSiVé use of memory.
Mathernatics is best learned by, studerts when applications are presented
which are appropriate to studen*ts:&@eyfls’ of understanding and to their
.natural interests.

CSMP's point of view is also illustrated: in the following description of the cur-
riculum, excerpted from materials prepared by the developer for promiotional
purposes: : B
N
"An underlying assumption of the CSMP curriculum is that children
can learn and can enjoy learning much more math than they do now.
Unlike most modern programs, the content Is presented rot as an ~ “V
artificial structure external to the experiencé of children, but rather .

as an extension of experiences children have encountered in their
development, both at the real-life and fantasy levels. Using a

"pedagogy of situations", children are led through sequences of
problem-solving experiences presented in game-like and story
settings. It is CSMP's strong~conviction that mathematies is a unified

completely -sequenced in spiral form so that each student is brought
into contact with each area of content continuously throughout the
program while building interlocking experiences of inereasing
sophisticatlon as the situations become more challenging:

1
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WA feature unigue to CSMP is the use of three nonverbal languages

‘that give children immedlate access. to mathematital ideas and
methods necessary not only for'solving problems, but also for

continually expanding their Uhdéréténdig of the mathematical
vages the curriculum acts as

concepts themselves. Through these lant
a vehicle that engages children immiediately and naturally with the

content of mathematics and its applications without cumbersome
linguistic prerequisites. ~These languages include: the kanguage of

Strings (brightly colored strings qged dots that deal with the = .
fundarpentally useful and important mathematical notion of sets); the

Language of Arrows (colored arrows between pairs of dots that

stimulate thinking about relatlons between objects); and the Language .

of the Papy Minicomputer. The Minicomputer, a simple ahacus that*
models the positional structure of the. numeration system; Is used
both as a computing device and'as motivation for mental arithmetic.
Its language can be used to represent the nature and properties of
numbers. CSMP is flexible enough to facllitate whole-group, ~
small-group, and personalized Instruction, and is appropriate for all
children from the "gifted" to the "slow learners™. It recognizes the.
importance of affective as well as cognitive concerns and has been
developed and extensively tested In classrooms nationally. Thus,
unlike many approaches to mathematics which believe that students

_ heed to have mastered their own language before they can handle
logical mathematical tasks, CSMP uses these precise, pictorial modes
rather than relying exclusively on verbal instruction to express the
abstract concepts empodied in CSMP content."

prd
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Brief History of CSMP -

riculur.; CSMP; whose evaluation is the subject of this report, and the namée of a
' project which was responsible for developing curriculum materials: Two major

Comprehensive School Mathematies Program stands for bdth the name of a cur-

curricula were developed under €SMP project auspices: CSMP, a K-6 mathermatics
program for regular classroom instruction, and the Elements of Mathematics (EM)
prograrm; a grades 7-12 mathematics program for gifted students. EM treats
traditional topics rigorously and in depth. It includes much of the content
gemerally required for an undergraduate mathermaties major: These two curricula

are unrelated to one another but certain members o} the CSMP staff contributed
to the development of both projects:

The CSMP Project was established in 1966; under the direction of Burt kaufman,
who remained ‘director until 1979. It was originally &ffiliated with Southern
lllinois University;, Carbondale; Illinois. It was originally affiliated with Southern
Illinois University, Carbondale; Illinois.  After a year of planning, CSMP was
incorporated into the Central Midwest Regional Educational Laboratory (later ‘
CEMREL,; Inc.); one of the national educational laboratories funded at that time
by the U.5. Office of Education. o

By 1968, CSMP had a staff of about 15 teacher-writers; artists; and evaluators, as
well as a large and active group of consultants. Also involved with CSMP's
development was a program advisory committee, chaired originally by Robert
Davis and later by Peter Hilton and Gerald Rising; and a CEMREL-wide advisory
commiittee for evaluation, chaired by Dr. Michael Scriven.

uring the initial development work, third grade lessons were written. In this
early development phase, the emphasis was on "activity packages" in which
several class-length activities on a single topic were grouped together to formi a
single "package". Most of the students’ work was on an individual basis, and a
rrianagernent system was devised which included pre- and post-testing and
reinediation strategies. Under this system, students occasionally worked in pairs,

and riany activities were acconpanied by audio-tapes which helped students work
through the exercises. Most of the teacher's timie was_spent working individually

with students while a teacher aide handled the managément details.
In 1970-71; an experimental comparison was made wsing third grade classes in the

Carbondale, lliinois public sehools: This program, as it was developed to that
tirne; was wsed in one group of classes; and a "stripped down'; less expensive
version of the same content was taught in a traditional way in another group of
classrooms: The cormparison showed there were virtually ne differences in
achieverment between the two groups of classes.

At about the sanie tirie, CSMP staff also becainé aware of the work of
Frederique Papy in Belgium. The staff began to develop kindergarten and first

and the Papy minicomputer to convey matheriatical ideas. These circumstances
eventually led to the decision by the developinent staff to abandon the indi- =
vidualized approach used in the third grade materials In favor of the pedaqogical
and <substantive innovations of Dr. Papy thus placing the tedcher In the itiore

- E5



In 1972, the Office of Education conducted a review of all lab and center

developnefit programs - in-anticipation- of-their -transfer-to. the. newly.created.. . ... ..

National Institute of Education. The review recommended a phasing out of
CSMP. Howkvér; a subsequent site visit by a three-person review team led to a
recomimendation that the almost-completed K-2 materials be given a pilot triale
They also recommended that development work be restricted to planning =
activities, .pending the results of the pilot trial: Early In 1973, a contract- through
1975 was signed with NIE to conduct pilot .trials and to complete curriculum
development through third grade. Then, according to that gontract, a declsion

about funding for further development work would be made. Thus began the
extended pilot studies (1973-74), conducted by the evaluation staff directed by

Martin Herbert, and monitored by an evaluation panel chaired by Dr. Ernest
House, Wniversity of Illinois: Subsequently;, an external review by a three-person
team, chaired by Dr. Gail Young, recommended In il975; that NIE continue funding

for development of lessons for grades 4-6:

In the meantime, the Hréjérl?jifﬁéht activities came more and more under the
direction of Dr. Papy, who had jined the staff as Director of Development, and
the curriculum gradually took on its present form and phllosophys In 1975, after

the voluntary departure of moest of the development staff, and faced with a
strained relationship with the Carbondale schools; the project moved to St. Louis

and was housed in a single facility with other CEMREL programs.

began in two fougth grade Classes-in the University City Public Schools; a raglally
integrated school district of inner-suburban St. Louls. In 1977 pilat testing of)the
fourth grade curriculum in regular classes was undertaken by the evaluation 'sga'ff
as part of the sequence of Extended Pilot Tests.

In the fall of 1975; the developmenit staff was rebuilt and developmental worg\

In 1979; Clare Heidema became director of CSMP and supervised the completion
of development as well as the final revision of materials. This final revision _
occurred at each grade level in the year following the Extended Pilot Tests. The

testing of sixth graders was completed in fail, 1982; and the final revised versions

of all materials will be completed in early 1984. ,

Development Cycle -
- Ve

By 1973 a four-stage process of, materials development had been established and
this procedure was followed in subsequent years.

1. writing and Teaching Lessons (1 year): The CSMP staff, led by Dr. Papy,
generated short sequences of lessons around a topic and then taught the lessons
to two or three classes. The overriding criterion for selection/development of

lossons was always whether the lesson themes or "situations" were mathematically
iich, i.e. could easily lead in several ways to Important rnathematical ideas or
ways of thinking: Also guiding development was the need to malntain a grade-
by-grade correspondence with the arithmetic skill development that Is so well -
established in American schools. Several observers watched the lesson being
taught, ‘occasionally worked with individual students, and contributed to decisions

on lesson revisions: These observations also affected future decisions about what
to teach and how to do it. Overall, the classes ‘were of average abllity thoogh
they contained a higher proportiori of both high and low ability students than
most classes do. . : .

L4
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This first stage of develgpment distinguished CSMP's development process for two
related reasuns. First, there was no_overall master plan describing what.content .
* 7 would betaught -at which - grade levels.  ‘The content was gradually filled in as -
time progressed: Second, the daily teaching of lessons allowed for rapid; even .
overnight, changes g;sfd on Student reactions to the lessons. Thus, development

was at the same ti flu;d and empirically based. .

2. Local Pilot Test (1 year). -This stage was carried aut by the developmenf

group and-was more a fyrther stage of development than a pilot trial. The
previous year's lessons were revised and organized into a year long sequence and

taught in 6-8 classes in the St. Louis area. 'Regular classroom teachers taught

the lessons and were observed and assisted by CSMP staff at least twice a week. - 1
The process was still informal and fluid during the local pilot test. Occasionally
CSMP staff would write lessons after observing a class period and them bring -

those lessons with them on thelr next visit. CSMP staff often conducted lessons

themselves. There was no provision for end-of-year testing of student achieve-

ment, though-student performance on workbook assignmants was systematically
reviewed. '
3. Extended Pilot Test (2 years). The first two stages resulied in a set of

materials, the Final Experimental Version,=hat Included botHf student materials

and- detailed Teacher's Guides for that grade level. Iy the #irst year of the -
Extended Pilot Test, about 10-12 classes in the St. Louis a¥ea used the curriculum
In a more or-less "hands-off" manner. Students In these clfsses had used CSMP in

¢ earlier grades, but teachers were usually inexperienced with CSMP and were

trained in summer workshops lasting one or two weeks and conducted by CSMP

staff. Classes were observed by both development and evaluation staff, test
instruments were developed, and experimental comparisons_were made between
CSMP classes and similar non-CSMP classes in the samie district. Evaluation
related activities were the responsibility of a special unit within CEMREL which
was independent of the development group. All expenses for materials and
training were paid for by CSMP. Thus the first year of the Extended Pllot Test
provided a vehicle for trying out the materials in a small controlled experimental

trial, and for developing training and evaluation procedures for use the following
year.

[ S S
In the second year of the Extended Pllot Test, a mich wider tést of the

materials was conducted in school districts nationally as well as in the St. Louis
area: No conditions were placed on the' number or location of pilot classes and
participating school districts were free tp choose teachers and classes in ways
consistent with their own pilot needs. However, participating districts were
required to provide evaluation data as required by the evaluation staff o
(questionnaires; access to classes; student testing) and to cooperate in providirg
appropriate control classes for the comparison of student achievement.s Thid comi-
parison was accomplished mainly through the use of the MANS Tests, a special

series of tests developed by the evaluation staff.

Local districts were also required to pay the cost of instructional materials and
to provide a coordinator responsible for several tasks: overseeing the Iinple-
mentation of the program; acting as a llaison between CSMP and the district,
attending a suimirer training workshop conducted by CSMP; and subsequently
training teachers as needed In their distriets:




« ‘Approximately 30-50 CSMP classes wsed the materials in this second year of the '

Extended Pilot Test. The comparative studies of student achieverrent iAvolved
: about 60 classes altogether, and formed the main source of data-fer-the

- summative evaluation of the program: P
4. Final Revisions. Based on various evaluation data, including classroom
observations, teathier reactions and student achievement,. the Final Experimental

version was revised and a Final edition prepared- for nationwide availability. -

Puring this stage, extraneous lessons were eliminated; lessons were shortened or
.+ lengthened to reflect time limits at typical sites, and Teacher's Guides were
1 revised to incotporate teachers' suggestions or to clarify lessons.
The years in which these stages were completed are shown below for each grade
in Table 1: i , |
‘ ’ TABLE | o
Completion of Development Stages, By Grade
Pre 1973 7374 74=75 75-76 76-77 77-78 78-79 79-80 BO-8I 81-82 B2-8)

6

-
-l
-
w
w,
o~

. w . Development:i:~  K=2 /7 3
Local Pilot: K-2 3 ‘ ‘. 5 3

- ' " Extended Pilot: K,V K;1,2 2,3 3 « ; 45 s 6 6

-
-l
N

w,
w,

- Pinial Revision: - s K 1,2 k|

~™~  aside from student and teacher materials, CSMP has also documented its goals
and procedures in reports, articles, and program materials such aseCoordinator's

manuals, workshop manuals, arfpreview packets. A list of current documents is
given in Appendix D.
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- CSMP_Representational Languages

The next section describes the CSMP representational *langdages, with-eeveral .

examples of their usage. The reader may wish to skip ahead to the next section, *
- CSMP Content, page 19. f :

Three plctorial devices - Arrow Diagrams, String Pictures, and the Minfcomput er

-are used extensively throughout the curriculum as vehicles for presenting and
working with a wide variety of content and mathematical processes, CSMP calls
these devices "languages". The examriples used below to lllustrate these languages -

are taken from the Teacher's Guides and student workbooks. If the reader will

take the time to think about these examples, a good deal of the CSMP philosophy
may become accessible. - '

The Language of Arrows.

sented by dots. In the exdmples of arrow diagrams In this section, It has Eé‘é’n\

CSMP_ 565 colored arrow}\GtO represent relations ‘arfiong numbers or objects repre-

necessary to. use solid and dotted arrows for different relationships. CSMP uses

Color to distinguish arrows, a much more effective and striking visual device. An

example showing non-numerical relationships Is given below, where each dot
represents a different person:

yo; are my mother
you are my brother T
L ; ———— ) "

»

Labelling all dots to show. their relationship to Zelda, giVes the followlng:

Zelda @ - B grandmother

Note the igdeterminacy of the lower dot and fact that some arrows are missing,

for exarple from the uncles to the grandmiother. ]
, 7 . o ’
In a more complicated example, shown below, every J6t can be labelled "Wip's .

o ' you are By mother __

you are my father , | are By sother
, -

¥




Arrows are. most often used to E”'fééé'yé nomerlcal relationships. The picture
below represents 2 ¥+ 3 = 5 - ] . ,

+3 o

. t _ ] .
:

t Yl

Note the "key" In .the previous diagram to show what the arrow Stands for. The

dlagram below represents the equation 3A + 5 = 14

x5 x5

14

if a1 arrow can be drawryin elther direction between two dots; then the dots can

be comnected by a chord, as lllustrated In the following highlights from a 35-page
Story-workbook for thirc graders.

The principal of a certaln school who was the Fﬁfﬁbér\é and the vice princlpal,

the number 1, made up the following rule In their school to reduce the amount
of talking: "Two numbers will be allowed to_talk to one another only If ane of
_them Is a multiple of the other." Very gradually some Interestlng things are

developed in the story book:
0 and 1 are the only ones who can talk to everybody.
each number can talk to ltself. |

Two friends, 12 and 18, can't talk to one another but one of them has the #
following idea:

] L 3
12 | '8

i

Some numbers - common multiples of 12 and 18 - can be ihté'ri'ﬁédiari(és
for these two friends. . -

The samie thing happers to three good friends; 4; 10 and 15.

Some numbers, for example 24, can talk to several friends who are smaller

than they are. Others (prlime numbers) can't talk to any smaller

friends. ~

{

: ' 20

e 10

.

b



An interesting parade took place:

RN

&
¥

# Find four numbers who communicate as follows:

p— ’ «

- »

» )

In the problem below, third-grade students haye to label the arrow dlagram with
exactly the dots shown in the string. ‘

2X o e

Common multlples of 2 and 3 appear natutally In the partfally labelled diagram
below. —
¥ 4

2 +3




Return -arrows 'are used freguently. One effective use is in showing the jélé-; :
onship between multiplication and division of fractions, introduced ip fifth
grade. Multlplying by 273 is split into two steps as.shown in the diagram below.

.

>
- NN S

Return_arrows. express multiplication and divlsion as Inverse operat{ons. Hence,
the dofted return arrow must represent & 2/3 (bottom left). Alternatively; return
arrows for the upper arrows Could be drawn first (bottom right), In which case
the\dotted arrow represents the composition of a X 3 arrow and & ¢ 2 arrow,
which Is X 372. So + 2/3 means the same as X 3/2.

in the diagram below, It Ispossible to determine which dots represent the largest
and smallest numbers and what the dotted arrow stands for, without actually
labelling any of the dots. )

. ¥

*10
#

3



The Lauggégé of

Minicomputer lessons ‘'use one or more square boards, each divlded into four =

squares and colored according to the Cuisenaire values so that checkers placed on _
it assume the values 1, 2, 4 or 8. e ,

® ®
. L

® o
) - - —

o o 2 4 8
,,,,,,,,,,,,,, The number 7 Is represented below in v
three different ways but the standard representation Is the one on the 1dwer ieft -

where there is no more thm one checker per square. A
h - s - .
Y v‘ o ’
. leo|w i N O o
s Sl B e %
, o
Several boards placed side-by-side correspond to the 1's 1U's 100’5, etc. places of ,
the normal positional notation. R}
. Tell Te| T
gt ’ S ® ®

- =24 — =57 —1 =98]
] | e el e | ® ® P

Negative numbers can be shown with special negative checkers used alone or In
combination with regular checkers.

~

)

Weighted checkers havea numerals written on them to represent that many

checkers.

)

=406

5

@

I
W\

ﬂ

\

=79

®

=65

»

‘v

s

13 23

)

)

.



WPlays" are made by replacing two checkers on a

square (e.g. two &'s) with a

single checkdr on the next highest square (one 8) or vice versa. A special play,
+ replaces a checker on the elght square and a checker on the two square with a
cheeker on the one square of the next board: this speclal play, and lts reverse, .

ow plays from board-to-board.

The actual boards may be:large demonstration

“boards used for teacher-led instruction, smialler paper "boards" for .individual <

student use; or plctures of boards

and pencil responses.

-

7+ 58 =

N

w
p_ 4
N
oL
0

i numerical operations.

)

5

p

o

o

- cancelling solld checkers leaves |-

The Minicomputer can be wsed to calculate with each of the four standartd

-

in workbooks allowing students tq give paper

meking plays simplifies to —

4

01‘

making plays simplifies — =

\ .

‘Then, making plays to'get two checkers per square:

N«

I

11
i
o

52

0
N

1
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wmie the Mxn'computer has an obvious value for represent:fng and cafculatmg with

“nuribers; it is also used as a device to stimulate mental arithmetic and to pose

- ‘problems, particularly in the upper grades

The foll(Jwing examples show a few of ' the kinds of preblems that can be pased.

- ~List the numbers that can be shown on the one's board using exactly 3
regular checkers. . .
“ . T

put each number on the Mmicomputer using a s checker and exactly one

ofthesecheckers @@ @ @
: 5

(Wl

Use any two welghted checkers to show 26.
/

Infinite repeatmg decimals can be Ilustrated by the fo}iowing sequence for 1/3.

(Students will already have learned that division by on the Minicomputer
requires regrouping Into tries of checkers.)

N — ; . =
B .| ‘ . - “ |ss
= oo e[ 4
B — :
= sojes||oe |0 °
L s | @ 3 .
[ 1Mr ; [ . 1
] —‘L 5;6 5;8 :i 8‘5 ii; 5;3 Jg
. ; : = r— | i o ] ‘.
go l ":'3 = r ;77, - - : t,; “._9333
| J B [ ] N [} s o |

R 5 5
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An example of a strategy game starts with the Minicomputer is shown below.
ard. Teams take turns adding @~
The first team to reach 20 (without .going over)

The game starts at zero and uses a sincle board:
single checker to the board. | to reach 20 (v
wins. Below Is a hypothetical sequence of plays in a game won b
f Tl

y Team A.

EY; 57 ® .é’-#

=
0
3
>
;l\
0
3
m\
]
o
3Y
»
@

{

¥ o

\. o
T

| @ a‘

Strings .afe wsed to show the classification of cbjects according to

,,,,,,,,,

.certain

attributes. Young students might be asked to put dots for themselves in one of

would be represented by a dot outside both strings.

Males”

| People who _

wear glasses p P — . _

4

the four regions of the following string picture. Notfef‘th,at a girl without glasses

strings are most often used n CSMP to ‘class®y’ numbers. The followlng string '

picture shows that 2 is

the only positive prime which

is a multiple of 2, duly .

noted by the cross hatching of the intersection to indicate that all elements of

that region are shown.

é e [Poswne
ne Nymbs iy

Muluples
pf2

o
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Starting with the dlagram; lower left, the teacher might proceed a follows:
Ask the class' for' numbers, and place and label the numbers in the diagram.

- Glve numbers to students to place and label.

Ask the class for numbers which belong In a particular region.

5  Ask the class to name the intersecting region of the diagram, which by fow

might look like the one lower right:
M;iti,iés of ? Multiples of 27 Multiples of ? Multiples of 2?7

0,

Often pleces of information are glven one at a time, allowing Inferences to be

. made with each additional plece of Information. In the diagram at the bottom of

the page, the probiem is to try to figure out the labels for each string. The

labels to be chasen from the following list:

-~ multiples of 4,

’ ' edd- numbers,

~+ smaller than 10,

' positive divisors' of 12,
positive divisors of 18 or
positive divisors of 24. A

After a few nursbers have been tested, the information now avallable might be as
represented in the diagram: (A crossed out number means that number does not

belong in that region:) As it happens, all but one of these possibilities for each

string can now be eliminated:




wiand calculators. '

Although not really a CSMP language; hand calculators are used In many lessons
for  investigating numerical properties and patterns and in varfous games which
require-/trategic planning.

An exarmple of the use of hand calculators In a problem solving contest is to

assume that some of the keys on a hand calculator are broken leaving only the
following keys: . ; . ‘ .

@'vE.E.E,E.E..ndE<

Try to display tHe number 54; Two relatively easy sequences of keys that
produce 54 are 6 x.9 = and 59 -5 =« :

The number 540, however, Is much more difficult ‘to get on the display. There

are many solutions, some requiring many fewer buttons to be pressed than others.



CSMP éo”ntént and curri'cuium-orgahlz'étlbﬁ

‘pedagogy Probably the easiest way to describe the content of CSMP Is to show
how it differs from what is usually. taught in the traditional K-6 . program Listed
below are topics in the CSMP curriculum that are not typically found in most
prograrms. It Is Important to note that describing these topics as unique content
of CSMP does not mean that; as -a result; students would. ordinarily learn (know) a
body of content In the usual sense. Each of the topics listed below Is to be
taught In one; or a few, teacher-led lessons In which a situation Is developed
through gradual extensions and problems. = There Is no body of facts or theorems
to learn; students are not speclally tested on the toplcs, and mastery of concepts
Is not usually required for the next topic. (Pedagogical considerations are
described In more detall later In this chapter) »

Geometry. Construction of flgures with translators, angle terrplates,
compass and stralghtedge; properties of shapes independent of distance;
parallelism and parallel projections; reflections and symmetry; generalized
distances other than Euclidian (for example, one-digit distance, map _
distance, taxi distance); tesselations; the "map" of a cube, the triangle
. inequality. .

Probability. Predicting and comparing results of probabilistic experiments
simulated by marbles, spinners and dice; probability concepts such as
randomness, equally likely events, fairness, selection with and without
replacement; combinatoric analysxs of probabilities, the multiplication ,

experiments:

Numbers and Number Theory. Prime factorrng, modular arlthmetic; various

abacl and positional notations (binary, base 3, 4, 8, 2); codes and decoding

in combinatorics; representation of fractions by infinite series; Introduction

« to approximation and relative magnitudes; relations, functions, operations as

functions, converses and compositions; negative numbers. N

‘Negation of attributes, terminology (every, at least, at: most,
xacEly), strategic thinking in special’ games:
Conversely there are a number of areas In the traditional curriculum that the
CSMP curricalum does not cover (or emphasizes less). 7
“ In the early grades there are virtually no lessons deallng :Z{h telling tim"e',;
calendars, common English measures, and coins/money.. The Teacher's

own way at the appropriate times.

Altholigh CSMP students spend considerable time working with string
pictures, the associated set terminology which appears in some fifth and

- etc.).  There is little usage of certain terminology in geometry, such as
Lisoscelese, equilateral, circumference, and pl.

The curriculum calls for very little emphasis on cancelling with fractions,
and on multiplying or dividing of ,mixed numbers

1929




. The. divislon. algorithm (e.g.. a 2-diglt number divided Into a 4-dlglt
number) Is not developed as fully as 1§ traditionally done In elemmentary
schools:

There are very few word problems of the kind typically found In text
books and standardized tests: |
Several topics are Introduced at an earlier level In CSMP, for example, fractions,

especially taking one-nth of a number, and partitioning a set of discrete objects

into equally numerous subsets, declmals, and the process of multiplication. CSMP
students learn about the concept of multlplication in first ‘grade and are exposed

_ to several ‘representations of basic facts and how to calculate them. There are

also many .Instances In first grade of muitiplying a larger number by 2 or 3, such
as 2 x 37.

At the same time, numerical skill development proceeds more slowly, so that, for

example; the subtractlon, multiplication and division algorithms are not practiced
as early or a often as In traditional programs: The_subtraction algorithm Is

developed later and In a different way then Is traditionally done. Rote

memorlzation of multiplication facts ‘is not emphasized and the multlplication
algorithm of 2-diglt by 3-diglt numbers does not get Introduced, let alone

mastered, until fifth grade. Very little time Is set aside for developing skill in
the division algorithm. Though fractions_are introduced early, the curriculum

devotes less time to adding and subtracting mixed numbers and common fractions,

. especially thase with unllke denominators.

S .
Grade Level O@zaﬂon; The eurriculum is divided into four levels: \

Kindergarten. , i
Grade One; Parts 1 and II for first and second semester respectively.

" Upper Primary Grades; Parts I and II (second grade) and Iif and IV (third
grade). ’

~

Intermediate Grades; Parts I to VI for the six semesters in grades 4-6.

1 Kindergarten and first grade the content Is organized

and presented as a single sequence of lessons emphasizing elementary_ arithmetic

concepts and their exemplification in the CSMP languages: In the other grades,

_content Is organized by four strands:

The World of Nurribers
The Languages of Strings and Arrows

Geometty and Measurement

The Probability and Statistics strand begins in fourth grade. The Strings and -
Arrows Strand Is concerned with logical thinking and reasoning skills though it

also contalns a good deal of number work; either directly or as required during

the course of lessons primarily concerned with other objectives, such as strategic
thinking.



Sample Sequence of Lessons.’ Within each strand there are blocks of lessons
deallng wWith the same Idea, which Is developed further with each lesson. An
example of an unusually long block of lessons with arithmetic development is

glven below (most blocks are 2 or 3 lessons long). The lessons are frorn the sixth
grade geoimetry strand.

The sequence begins with two lessons about circles. Students collectively draw

many circles, all passing through a fixed point, but whose center is always on

another given circle. (First the fixed point is outside the given circle, then on ,

it, then inside it, each time producing striking results.)) Various qguestions are

asked about smallest circles and about the effect of moving the fixed point

slightly, or even all the way to the center of the given circle. The second lesson \7

concludes with construction of lattice by successively drawing new circles whose

centers are previods points of intersection and- then joining these points of
intersection.

Then there is a sequence of nine lessons in which the teacher helps students to:
draw perpendicular lines using a paper square as a corner,

draw clesed shapes containing only right angles,

constract perpendicular lines with compass and stralghtedge; first f
points on a line; then from points outside the line,

construct equilateral 8-sided polygons with compass and straightedge;

draw all the possible quadrilaterals each of whose sides must equal one
or the other of two given lengths, |

do the same thing for triangles,

determine where a sticR of ﬁxed length could be broken twice and so- \

three lessons on estxmating theprpbfapil;tquf two random breaks of a
. -stick producing pieces that could form a triangle.
. ™

Included in the strands are sets of lessons, on various probability, reasoning, and

number garnes; the games have rules which can be changed to make the game

imore challengxng or to feature sorme new mathematical idea.

Sohedule Organxzatron The schedule is organized in a spiral fashion by days of

the week. On two days of the week, e.g:, every Monday and Thursday, lessons

come from the World of Numibers Strand One day of the week is devoted to

workbooks which provide practice and problems from recent lessons in all strands:

The ather two days of the week are devnted to the other strands: in grades 2

and 3 a day each for the Geometry and Measurement strand and the Strings and

Arrows strand and in grades 4-6 royghly equally divided among these two strands

plus the Probability and Statisties strand.

A suggested sequence of lessons for the last nine weeks of second semester third

grade; is shown on the next page as an example of schedule organxzatron Each

column is for a day of the week.
l" 7 . o ) - ?
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e i o Materdals
mcwmmvidual Lessons. =
f The Teacher's Guide contalins a malti- page descriptlon of each lesson. Each.
Z.i. Adesson description has several parts: an overview which describes the lesson's
17 purpose, a capsule summary of each part of the lesson, gg"script" for each lesson
< 7. whieh Includes accompanying dlagrams and examples, and assignments for.
.. . additional student work: A lesson from the third grade Teacher's Guide Is shown .
T beiow. The lesson can be found In the schedule shown on the previous page.
e
: -
" i L
NIC_ Miciimpad Gon el o “
- ) " Wiiie these words on the Loard.
4 capstie LEsson SLMMARY . e ‘ - ; ' ars
Explore_the effect. ol movlno varlous checkers ln a conllgurauon B Mare
on the Minlcomputer — after a move, {s there & larger, & smaller. ) - >
or the same number On the Minicomputer? introduce a-version s - . sGme -
of_the qame “Minicomputer Golf”. in which checkers are moved < R ‘
from a starting configuration in ordfr to: reach a specific goal. B : Lég—s
MATERIALS o, B . r ’ .
;:::1:::(’ ;‘{‘gz‘:"’“p“‘" set: C°1§’°3 Chalk . o T: Iam golng to move one o( these checkers 1o anothcr Nuan Tall me
L - — . - . H the new number i8 more lhan less than, or the same es the num-

btr on the Minicomputer now.

DESCRIPTION OF LESSON ~ o
b i . . Move e checker from the 2-square to the l-square.
Lxercise | ) .
-,' | . R . N
- e Ll . Polni to uch of the words on the Bo-rd in tum = uk the students to bBE wp
T: I am going 10 put a number on the Minicomputér. See Iif you can .
i thalr hari- vher poir l to word an 15.- the e
figurs oul which mamber it is. ) ) T whan you poin ﬂ\o whlch cr & iew number. Tha
. - lxudan(l lhoum indicate (ha( ithe naw nambar is lou lhan b.(on
Gradueily 'p'iji this conliguration on the Minicomputer. starting with ihi"ériiéii N - _ . S .
ey : T: - How muchlees . . . 7~
on the squares of largest value. Pausa frequently io your nludenu can do lh.
menial calculaiions . i . A
3 1 lese.
o |o e .
® o - Rapeat thig activity several tim uggested below. Do pot return checkers
° ° ° . ’ mmeljfr,’qjmj ii'oiiii'dnll. tach move will stert from @ new number on the
-] ) Minicomputer.
: : . <. ST o o
- N ; . Move @ checker:
Let the students whisper the number 10 you before leiting one of them ahawer . ,
s o . . (rorn IM 1 square to lho l-lquan (J less)
eloud. - Y
. . - 4 . e ftrom ths 20-|quara 10 the 40-|quarl (20 more)
s ;‘ o = I ' @ ftrom the 10-square to the 2-square (8 less)
’ ’ . L : e _ffom the 1-squere to the 10-squere (9 more )
R T e f{rom the B-squere 1o the 4-squere (¢ lese)
Jnviie sé\eral siudents :0 explain how they knew this number wes 57. — e i fq— a5 ff:f ( ::f
C - ® from the 8-squere to the 2-squere (6 lese)

E

. .

Fig. 2. Sample LESSOFL f’r'o"m Teacher's Guxde Third Grade.
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futl this configuration un the Mintcomputet

. _
R ®
s [+
i ® ||l of o

T: Who can move exactly one checker and make the number 2 more (han

1t is now ?

A student moves 8 checker {rom the Z-squere i0 the 4-square.

do m refurn chcckcu to meu onclml po-lu:;n- othcrwiu. some changes uy
b‘ lmponnlbl. -
§ E&; u;a;;; i'ri#iﬁ'qiui to the i'o'-iéiii'ri)

o o 0
-
"y
ER
9
el
-
§
-
4
e
—
'
‘-
o
S !
H
-
[}
o
Lo
v
»
2
]
3
~

e 131 l(lrom Lhcl lquan loihcl lquam)
O 30 less (Irom the 40 lqunn to the 10- lQuam) te
e 6 more (lrom the 4- square to the 10- lquam or from the 2-square.to the

8 square ) i

e 99 more (from the 1-square to the 100-square)
Exerctse ; Minicomputer Golf

Put this configuration on the Minicomputer. - ;

e |o 4
el e .
[ [ [ ] ®
T What number is this? . .
N .
N 57,
T Today we aie Goiny i play & game called “Minicomputer Golt.~
Draw and label & dot 10t 57.
T: Our goal 1s lo re;c; ZOb l;y ;\Ovlng the checkers.
3 o - ~
Draw and label a dot for 200.
T: Do we mesd i6 maké iWe fiHibar oM the Minicomputer lerger of smalier?
o »
S: Larger. ) . N

] lnvlu [ lludenl 1o move exactly gm checker {rom any square to any oihu cquan

When the checker } hal beon movod. ask the lludcnl how

ler is the new numbér. If lh‘ student ll unable to tell you

replece the checker in its pmvlou. po-l(lon cnd clk mo student. to make another

m&; Conunue in this way un(ll the qoal is ucch.d The move which reaches’

The fiist volunteer moves & checker {rom the 2-equare to the 20-squere.

¢ P : ¢ |
. ] |1 o] @

. P — p —

o o [ ] 2 [ ]
. _ [ & R /

L L - o _ _ . _ 4' Lt
T: le the new number iarger or amaller than (ha number before? ’ N
Q@ Larger LT

ERIC

Aruitoxt provided by Eic:

N 18 lager .

A 318 arrow starting at 57 tecords the inCrease.

(75)

What number is 57 + 182

mber {75);

tplars mlth do t‘h. nddmon monully. 1f necessary. write the addition pcobu-
the bogrd end |olvc ll collccuvcly. chcl ihc dot with the enswer.

The u)n voluntesr moves @ checker from the I -qan lo ihc IOO-unuu nﬂ

talle the cless that the number 18 mn§§ lsrgei. Tha Cle calculates end

finds that 75 + 99 = 174, end @0 dcclau thet Lhc new mmbqr te 174, ~5

e
200

Do we need lo make the numb.r on the erilcompulcr Iuvor or .-.u.f?

Y

(Larger) =+

How much lerger: 1. ? iiéi

T: What is the number 64 the Minicomputer now? (190}

what is thé distance from 190 10 2007
5: 10 : we need 10 make the number 10 more.

A student moves a checker from the 10-square (o {he 20-square end the goal

te reached.

+18

174

57 75

Pley the game @

L 2

... end set the goai at 200.

1f your cless wishes to play other gemee ol Mlnlcompuur Golf, we nnoq.n
on the

ot

that you stsrt with any number ropr“emod by elth po-mvo check
ay mulllpl. ol 100 up to 1,000 your ¢ l
there are o(n.r éholcee: but i;uy wmay be too difficult for your students

cours
or they mcy nqulu cﬁlculouonl whlch slow the geme down to the point ol

Eoconmo borino

34  BEST COPY AVA: !:’tBI;E



As this sample shows, CSMP is_very teacher-directed. Teachers are encouraged .
to follow the Teacher's Guide fairly carefully until they become comfortable with
the kinds of questions and procedures_Intended. Because of CSMP's highly
structured schedules and lessons; the Teacher's Gulde I§ the crucial program
vehicle. It provides support and instruction to the teacher from training; through
practice of the lessons, and on to eventual mastery of the content and pedagogy.
“The guides tend to be long; the Kindergarten Guide Is 514 pages, while the guides
in other grades average abogt 1500 pages and are divided Into several volumes by
strahds and semesters. .

The lessons are based on a "pedagogy" of situations which are designed tb feature
both, real world and fantasy sltuations: Numbers may be imbued with person-
alities and fantasy roles which support their mathematical propertiess Two -
numbers, zero and one, are shown below as they appeared In a storybook (as the
princlpal .and vice-principal In the story abouf talking numbers; deseribed earlier
In this chapter).

%

In presenting the lessons, teachers can use a variety of materlals designed by

" CSMP to illus’ rate key concepts, for example, a string' game set (strings, coiored

B geometric_shapes, and score pads) or a large minicomputer with magnetic

checkers (plus smaller sets for students to use)




fme Teacher's Guide prepares teachers far ways of guestioning that do not
frequently’ occur In mpst teacher-student classroom interactions. For example,
ways of eliciting multiple answers to the fame problem are often modeled; as
shown below from a portion of a secord grade lesson plan.

. N\ - .

Allow tha diacvaaion wo continua for & while if G; studants r;;;l;i;u;;;l;;.
Encourage e varisty of Obsarvations. Yo @&y also wish 0 gulde the discus-
alon by asking questions of your own.

1 Michael t0ld me that ha gava tha most May baskets. Whare is
Michsal? How many May baskats did he give?
L}
5 Four.
Sy

Have & atudent point © Michaal's dot; ladel this dot “Micheel®.

1: Can you find & CRlA Who Gavé axecuy ons Mey basket and received
axactly one May baskat? .
Encourage the etudents 10 find ;;;;'§s auch childran.
_ .
T: Michael's triand Peggy raceived the i:jo’ii”i;i beskets, Whaere Is
Peggy? How imnany May baskats did sha receive?
5: Five.
Cali o6 & student B polnt to tha dot for Peggy : labal this dot “Pedgy”.
t T: Find pairs of chh&un wi':c gave Mny baskats to aach othar.
Thera are saveral such ’pd:l; ancourege the Clase 10 tind tham adl.
) o e,
T: What do you think about tha child with the loop?
B He Qave s May bnké; h ;u;n;;u.

T:  How many Mey beakata wace given all wyether? (24)
How many May beakets wera recaivad ill waether? (2¢) ,

-

Student Materials

The main student materials are consumable workbooks and worksheets. Workbooks

are typically 16 pages In length, and are intended to complement In a general
way the various teacher-led lessons. There are between 12 and 16 of these .
workbooks per grade. They are graded in difficulty, from one star (all students
should be capable of dolng the problems) to four stars (only the best students '
will be able to do them) and are to be assigned individually by the teacher
according to the ability and progress of the student. ‘Workbooks are assigned
once a week and are often preceded by a teacher-led lesson to give students a
preview. The schedule specifies when each workbook should be assigned; nermally
<  two or three consecutive workbook days are alloted for each workbook: Teachers

grade the workbooks according to.their own criteria and needs:’

| v 26 36




Arother frequently sed kind of student materfal is the worksheet. Worksheets \

are usually assigned for Individual student work after each teacher-led lesson,
usually one or two per lesson, according to directlons In the Teacher's Guide.
These worksheets appear altogether In a single, bound, consumabld book, con-

talning between about 190 and 200 indlvidual worksheets per grade.

The program's emphasts on problem solving Is also fostered by "Detettive

Stories"; like the one shown below from a fourth grade student workbook, which

encodrage students to form hypotheses, consider alternatives, and test concluslons.

-

fon i3 2 secret nomber, )

Ton is in this arrow picture and In this string picture.
Who is Ton? . :

can be pi on the Minicomputer]
_with.one c'godor o]

m

e

The approximate cost-per-student of all materials, based on present, moderate-

sized printing runs, Is shown below for kindergarten, grades 1-3 (average) and

grades 4-6 (average).

. Table2 .-
Materlals Costs Per Student

Installation (Year 1)  Subsequent Years
K 1=3 4-6 K 1=3 . 4-6

Teacher Materlals $1.50 $2.30  $3.70 S
Student Materials = $3.70. $6.20 $7.10 $3.50 $5.60 $6.70

k%

AL

Entry Modules ,
Special sequences of lessons have been developed for use with new-to-CSMP
classes who are beginning:third, fourth or fifth grades. (For new second grade
classes there is a reyiew built Into the curriculum, which teachers can wse In
somewhat expanded ‘form.) These lessons are Intended to give students a rapid,
interse introduction to the CSMP languages so’that classes can:imove into the
regular sequence-with a delay of no,more than 4 or 5 weeks at the ‘upper grades,
less at the lower grades. These modules make it possible for school districts to
begin CSMP in several grades at the time, instead of implementing the usual
yearly grade-by-grade advancerrent .from K-1. _ .




Tralning ahd Coordlnation

During CSMP's development and evaluation, most teachers were tralned In_thefr

local district by the CSMP coordinator. Some were trained directly by CSMP .

staff ‘and others by coordinators from another district. Recently; a network of

Turnkey Tralners, trained by CSMP staff, has- been established to assist local
districts. %
*

The mechanism fot Eralning/Implementation was a cooperative agreement, the

Memorandum of Understanding. Once the agreement was signed, the district was_
asked to appoint a local coordinator and to send that persan to St. Louls for 3-10
days of training. This training usually occurred during the ‘spring or summer :prior
to the first year of Implementation. In turn, the coordinator assumed respon-

smallest permissible adoption. unit -was one ‘teacher In ene classroom.

- sibility for training all new-to-CSMP teachers before the start of school. The

A Coordinator's Manual and Individual fraining kits for teachers are avallable for

use in teacher trainlng. The manual presents formats for . two workshops:

Primary and Intermediate. \Both syllabl contain an Introduction to the prograrn
and to the CSMP languages. Workshop participants are- expected to experlence
the program In much the same way as students would, l.e., they study the same -

problems and exercises that appear: In the curriculym.

The workshop schedules are arranged In flve 6-hour blocks. At the primary level

it Is recommended that first grade teachers attend for_the first three days of the
workshop, that second grade teachers attend the first four days, and that third

grade teachers be present for all five days. (The number of days can be reduced
by one in each case; if necessary.) It Is acceptable for these numbers of days to
be reduced by one each. Gtades 4-6 teachers are expected to attend all five days

of the Intermediate workshop. The schedules allow time for participants to look
through lessons and workbooks, practice making large diagrams on the blackboard,
practice using. materlals like the minicomputer; solve problems In the lessons; and

share ideas and problem solutions with one another.

The primary workshop agenda Is showry In Flgure 3, next page:

{
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sAv 1

oAr 4.

DAY §

" Ietroduction snd
Opening Discussion

Computation en the
Ninicosputer

Compos it fon Gases

Ninicomputer -
Tug-of -Mar

Minicomputer
Golr

introdection te

Strings

Suilding Arrow
foads

individuel

- Winicomputer

Introduction to
Decimals
oy

. Decimals

Introduction te the

Hinicesputer

Negative Wasbers

" petective Steries

Wandcalcu latars

A Sabtraction
. Algorithm -

WltIplas and
Divisors

Iatroduct Ion te
Aroduc

A-D1ock Games

™ Stiiag Game
with A-8lecks

Probasility

The String Game
with Numbers

Introduction te
Detective Stories

Permutat ions

A multiplication
Relat! .

Cosposition of
Muitiplication

Funct fons

Division Problews

Order Among Integers

WItiplIcation by
0 on the
W17 icomputar

Probabi NIty

Graphs

Workboot s

iiiifiﬁiii‘
Dynamics

_ Ared ad Parluater

Arrow Plcteres

Modular Arithmetic

Eaercises for
" Legical TRInE1ng

Workbook s

An Addit ion
Algorithe

- Games with
. Rand—calculators

Discussion

Mental Arftheet ic

" Closing Discussion

a

[ 1

"l
-
7

’

Fig. 3. Primary workshop agenda from the Coordinator's Manual.
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External Review of CSMP Materlals

In 1974, an external review of CSMP was conducted. CSMP materlals avallable
at that time were curriculum materials through second grade plus plans and
samples from third and fourth grades. These materlals were sent to the flve
reviewers listed below, out of a'group_of seventeen people recommended by the
Mathematical Association of America for this task. ' '

Professor Shirley Hill- . - _ .

University of Missourl at Kansas City

Professor Dan E. Christie
Bowdoln College :

Professor Leonard Gillman: -
- University of Texas at Austin |

Prafessor George Springer S
Indiana University o :

Professor Sherman Steln =
University of Californla at Davis .

.ials" and "the relevance of the mathematical content:” A summary of the :
five reviews, prepared by one of the reviewers, Dr. Shirley Hill; Is given In :
Appendix H. Evaluation Report 1-A-2 gives all the reviews In _full. Most .

Reviewers were asked to evaluate the "soundness and appropriateness of the mater-

" reviewers were favorably impressed, as the following summarizing guotes show:

"t should be stated at the outset that the CSMP materlals which I have
examined are Impressive." ' .

"On balance, 1 find the materfals very impressive."
- %O the whole T am impressed by the CSMP materlals."

WThe authors have certalnly done some good. things, but their galns may be

offset by other innovations which; In-my: opinion, should be dropped."

WMy opinion s that it Is indeed "more of thesame" (though) mast of it is
. more skillfully written than the SMSG materials." -
Reviewers ‘generally liked the early inclusion of probability and the materials on

relations and functions, graphing .and arrow diagrams, and combinatorics. On the

other hand all were negative-toward the minicomputer, as the following quotes
sow va horrible aberration® o -
" disaster of the first magnitude”

Wit represents a diversion rather than a step forward"

wssems a bit of & gamble and the Investment s great"

W wonder whether the investment in Minicomputer sills really pays off
adequately in understanding" » R

.0 ‘ ' S , - L'5O 49 .




Summary

CSMP s a dramatic curricular lnnovatlon. Durlng its development consclous

decislons were made about elementary school mathematics. The most important
of these: were the followlng

Mathematically Important ideas should be Introduced’ to chlldren early and
often.. The concepts of set and relatlon should have a pre-emlnent place in

the curriculum:

Mathematlcally rich problem solving actlvities should be promlnent and._

should generate topics, gulde content sequencing, and provide computatlon

practice.

The curriculum should be organized in a spiral with Integratlon of dlfferent

toplcs from day to day.

Tralning for teaching CSMP should be made avallable to teaehers as should
a set of highly detalled lesson plans. - B

These bellefs were translated wlth remarkable Integrity Into the eventual cur-

riculum materlals and resulted In a curriculum with very distinctive features.

Each of these features was a response to some aspect of mathematics education

that many mathematics educators belleved to be weaknesses in traditional Instriuc-

tion: These are outlined below In what might be called "the case for CSMP".

1. Authoritative mathematlics education groups, then and now, have recommended

that new content such as probability and statlstlcs be introcbced into the
curriculums

(=]

CSMP introduces a considerable amount of new content, especlally in the

intermediate grades: Most topics are Introduced In an Informal way, with

emphasis on developing teacher-led situations; and contaln processes found In

new content areas, such as llnear programming, combinatorics, probability
and- statistics. _

2. It Is generally agreed that arithmetic skill developmient should be based on an
understanding the processes, thus making for better recall later.
CSMP _presents numerical skills and concepts In a slightly different sequence
- from traditional programs. The concept of multiplication Is Introduced
earller than usual, as are declmals, Tractions and negatlve numbers: On-the
< othet hand, many of the skill algorithms; such. aszlong dlvision; subtraction
with borrowlng, adding fractlons and multi-digits fultiplication are deveMped
more slowly. Mastery of these skills s riot Intended to occur until somewhat

3. Higher order thinking skills and problem solving In gereral are hard to dévelop
and teachers generally are not well prepared to teach them. Hence, they
are seldom taught.

ks



4,

5.

6.

-

Recent NIE-sponsored research has Indicated that teacher-led ‘instruction which

actively engages students may bé more effective than assignment of
Individual work to students. '
The CSMP lessons extend the length of time normélly. spent by teachers

working with the whole class, and reduce the time students spend on
individual work.
Most elementary mathematics teachers have little formal mathematic

education Beyond a year or two In high school.

CSMP has extensive tralnlng programs and materlals for turrkey trainers; .
local coordinators and classroom . teachers. )

Many traditional programs devote long blocks of time to a single topic, such
as the multiplication algorithm; before proceeding to the next block. This

" bores students; resultlng In less positive attitudes towards mathematics In .

é.

10-

the upper elementary grades when this rote skill development is at its peak.

In additlon, mathematics becomes percelved as a set of disjointed; unrelated

eSMP uses a spiral approach In which a topic Is taught one day but then_
left for a week or two and In which the same concept reappears briefly in
several contexts over a long period of time. Consequently, there are few
points in the sequence at which mastery Is required, there Is less pressure

on students and the sequence of varied lessons Is more Interesting to them.

Many  students enter school with very limited verbal skills and_consequently

have trouble understanding new mathematic concepts.

CSMP uses varlous representational "languages” which are able to convey
rather complicated mathematical -conc

al concepts; relationships and patterrs In. :
simple ways. This reduces the verbal load on students; fewer technical words

aré needed and ldeas that are difficult to explaln verbally can be introduced
earlier. ’ }

Mathemnatics education groups have called for a reduction In the huge

Investment of time spent by students In learning computation skills, for
exarple, the months of student time needed to learn long division In an age
of universally available calculators. Natlonal assessment data show that

computation skills are being maintalned far better than application skills; .
In CSMP, this Investment of time Is deliberately reduced, particularly on the

long algorithms; leaving more time avallable for other toplcs.

Problem solving SKilis are notorlously hard to teach. Many teachers; though
willing, have not learned the basic questlion-asking techniques that should be

used in attacking a mathematical problem with a group of students.

CSMP provides very detalled lesson guldes containing sample wseripts® where

good question-asking techniques are highlighted.

Traditional student materlals are boring, and often fllled with repetitive drill
and practice of computation skills. ' B o

cSMP's studert workbooks are attractive; colorful and arusing. They
provide an Interesting varlety of problems that students cah solve directly on.
the workbook page. i i
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In -any curriculum development of the scope and vislon of CSMP, hard declisions

must be made about comprising the Integrity of the program in order to Increase

the attractiveness and marketability of the product: The problem was well stated

ten years ago by one of the CSMP External Reviewers (see previous section):

"..in order to sustain a group of authors: dver the years of -developing and

testing. such a gigantic endeavor, the leader of the group must sustain an

esprit de corps; a dedication, a self confldence among his colleagues that
borders on the ecstatic. Such enthusiasm is necessary, and it Is dangerous.
The group must zealously belleve In the uniqueness and value of its

‘creation, yet keep an open mind. It must blend religious dedication with
scientific neutrality.”

Whether or not CSMP succeeded In maintalning this delicate -balance Is open to

- Guestion. At least one reviewer thought not: 'It (CSMP) has its own private
religion; complete with rituals; which often become obsesslons:" " No doubt this Is
an extreme and minority view, but the uncompromising stance of the developers

did_result In a product which was viewed by some educators as too radically
different. No other curriculum has such a detalled and extensive Teacher's

devices, devotes as much time to probability and geometry, has as "loose® a
splral as CSMP's_spiral -organization of content, and devctes as little time to rote
computational skills and algorithms as CSMP:
Each of CSMP's distinictive features; desirable though they were thought to be by:
most mathematics educators, created proplerms in one way or another for districts
wishing to Implement CSMP. In addition; although the percelved weaknesses in
traditional mathematics Instruction have continued to exist during CSMP's long
developrrient, the context In which the program was Implemented changed
cmtﬁpually. At the national level, there is a long list of factors which have
chagged the way school districts operate. The list includes:
the move toward mastery learning, | —
,'(%ricfeased use of computers, {
an emerging consideration of ;t\éééhéf accountability,
the recent re-examination of American education,
the growing number of state and locally mandated tests,
the national shortage of mathematics teachers, <
" Increased financial pressure on most school districts, -
changes in textbook adoption procedures,

the emergence of the National Diffusion Network.

‘Each of them altered somewhat the rules of the (CSMP Implementation) game.

I
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7 NI, CSMP IMPLEMENTATION

. S S S w - . T
This chapter will describe CSMP's implementation and how the characteristics of
the program and decisions by the adopting sites affected the success of the
program. The implementation of CSMP will be presented chronologically from

adoption onwards; concluding with the experiences and reactions of teachers.

Before beginning a chronological descriptic)n, it will be useful; as an overview, to
consxder the relationships_among three different aspects of the implementation
process and how these effect what eventually takes place In classrooms.

1. Program Reguirements. CSMP has been implementeq in many different ways.
The stated requirements were often compromised in practice, but there are four
considerations that any adopting site must attend to:

Costs of materials. Start—up costs for CSMP are. shghtly

higher than for other programis because of the extensive

teacher materials, but are well within the normal range: _ .
Maintenance costs for CSMP through third grade are roughly
comparable to other programs; both usé consumable students
materials. However, beyond third grade CSMP_continues to

use consumable materials at a cost of about $7.00 per

student per year. This is considerably more than other -

programs using textbooks which last several years. /

Teacher training. Although a few teachers were capable of

learning the program at the same time-as- their SEUABNES; -

was necessary for the districts to establish training

programs. Coordinators had to be trained at CSMP work=

shops, and teacher training reguired either direct stipends for

summer training or payment to substitute teachers if training

occurred during the school year. In some districts, pro-

fessional development days were available, thus reducing

training costs. Personnel were needed to conduct the initial

training and to assist teachers when they returned to the

classroom. In succeeding years, training had to be extended

as new teachers pxned the district and as new grades or
schaols began the program:

Program management. In addition to overseeing or conducting
teacher training, the local coordinator was also responsible

for ordering and distributing materials, describing the program
to district staff _and parents; troubleshooting In areas such as

testing and funding; and planning further impiementation of

the program.

CSMP pedagogical characteristics. The distinctive features of
CSMP; summarized at the end of the last chapter; all had
ramifications for adopting districts. They made CSMP dif-
ferent, from .what districts were used to In a math"e"rhatics
characteristics had thejr most dramatic effects, but because
there are so many chatatteristics and they are so .
distinctive,; they also affected events at the disErlct level.
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2. Local Setting. There were some relatively flxed conditions at each site at

the Hme of Implementation;  Slze and location of the district, average class

size, and type of student population had some effect on quality of Implemienta-
tion. Somé less clearly defined factors also affected the program, such as the
role of bulldiag princlpals and the district's reasons for adopting CSMP. But In }

retrospect, existing lqcai;ﬁ%gqqitipgs had a relatively small effect on the program,
except for two factors which ,qux‘feigijmpﬁttéht to the program's success: the
existerice of a skilled and influential coordinator Yor the program at the district

level and the availabllity of continued funding sugport for the program. This

second factor was often a result of the first: ,
3. Local Declsions and Events. The way a district chose to Implement CSMP -
and ‘th’e,Wély_’ It dealt with CSMP's speclal characteristigs; l.e., declsions made

when adopting and implementing the program, largely determined how successfully -
the program was Implemented in a district. Some of the local decislons con-

cerned how to respond to general district events which could affect the program

such as a change In the testing program:
4. Classroom Effects. There was a surprising consistency In teacher reactions to

CSMP regardless of grade level, teaching experience; abllity of students, and pre-
service training. For example, a- significant minority of teachers thought the
program was less appropriate for low ablility students, primarily because of its_
de-emphasis on computational skills, but the prgportion of teachers ‘holding this
bellef seemed relatively unaffected by these factors. However, local decisions

and events, such as high level support for the program, amount of training pro-
vided, accountability constralnts; and ‘pattern of .adoption by grade and school had
a significant bearing on how faithfully CSMP was taught. o
Extent of CSMP_se ‘Diring the 1981-82school year, the last year for which

relfable data Ts avallable, CSMP was being uséd by about 50,000 students in over

100 school-districts: --©f these school districts, 6 were “large  urban districts; and

17 were rural or small town. The remainder were about evenly dlvided between
suburban districts and mediumwsized citles. Most districts were public 'school

districts but 23 of the districts were pylvate or parochlal.

Most of the districts used CSMP as the regular mathematics program, but 12

districts wsed It primarlly with gifted students. In 14 districts it was a Chapter
1 program or remedial program. B - :

From the beglnning of ‘the Extended Pllot Tests In 1973-74 through 1981-82; the

program was used In 134 sites. Many sites have been elther In the midwest;
especially the St. Louls area and Michigan, Wisconsin, Iilinols and Kentucky, or in
the east, especially New York, Pennsylvania and Maryland. There have been rela-

tively fewer sites in the west, northwest and plains states:
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There were several stages in the initial implementation of CSMP adoption: aware-
ness; follow-up to awareness; decision to ‘adopt; and strategies for first year
implementation. ‘ o '

Awareness. - : ' ) T

Districts learned -about CSMP in several ways. At some sites the-mathematics

educators' grapevine spread the word about CSMP to local administrators or
teachers, who then brought it to the attention of district decision-makers and
lobbied for its adoptlon. ‘Alternatively; school district persornel read about CSMP
in educationagfjburrralsrO'I}thrcugi presentations sponsored by groups iike the

National Conference of Teachers of Mathematics. Occasionally, someoné who had. -

been a CSMP Coordinator at one site would rmove to another school district:

More recently, after approval by the Joint Dissemination :Review Panel, awareness
was fostered through the National Diffusion Network. Adoption of CSMP by
Chapter 1 sites has been attributable in large measure to NDN-sponsored aware-

ness sessions, since CSMP is one of the few Chapter I eligible projects in mathe- . -

matics. Quite often, a local administrator found out about the program frem an
administrator in a nearby district (this was particularly true for .what have been *
terimed’ “lighthouse" sites described below) or from the same specialized area (such
as a fellow coordinator of Gifted programs).. In a sutvey of 55 coordinators
whose district started using the program since 1978, personal contact was listed

as the ‘most popular method of finding out about the program (15% of the' -
respondents). But eight other methods were listed by 6% to 11%°of the coordi-
nators” surveyed: CEMREL contact, .Gifted and Talented Confererce, literature,
NDN cenference; university course, Chapter 1 conference, CSMP used in the area,

and CSMP-sponsored awareness workshop:

Follow-Up. ' _ .

When a district learned about CSMP; district personnel usually contacted either

the CSMP staff or another district where CSMP was already being used: They
arranged to watch CSMP being taught, interviewed teachers and administrators,
reviewed curriculum materials, and learned about the adoption-training-

implementation process. Occgsionally, gn interested school district would reguest.
a CSMP staff member to visit the site ‘and conduct an awareness session
school personnel, board members, and even parents. Alternativelyy district
personnel visited CEMREL in St. Louls and ?iSCUSSEd the program \with CSMP
staff. : ; S

The presence of nearby CSMP sites was very helpful for prgpective. adopters:
Adoptions 'in the first few years were sufficlently far-flung@ilat districts in many
regions of the country could more conveniently”visit a relatively nearby: site and
see_the program in action rather than traveling to CEMREL. ~ At certaln "ight-

house" sites, coordinators were so convinced of CSMP's valie as 4 mathematics -

program that they took-the initiative In persuading melghboring school districts to

watch it being taught, to adopt it and to push for its fmplementation.

Figure 4 shows the distribution of several lighthouse sites, as- well as the sites

which adopted the program based on visits to those sites.



Flg. 4. Distribution of “Lighthouse" sites ()

+and subseguent adopters ( ® )

-

The most common reason glven for declding to use CSMP was dissatisfaction with

the present curriculum on the part of a fmﬁafﬁéﬁ@éﬁééj@éiﬂs&éffdrfo’thé'r,d,lst'rlct,
personnel. A lack of materlals for teaching problem solving or thinking skills, and

the ggijs,éﬁtiéht dreary. emphasis on_computational skills, were cited as weaknesses
in theéir present program. Hence; the- gégllggfcfs;Mg:[eaghé’r"s,G'tilfdé’s,; with their
heavy emphasis on: the discovery approach and on question-asking techniques; were

particularly attractive to these educdtors. Vislts to existing sites, where they
could observe' students' responses td the materlals, were often persuasive. Many
districts were laoking specifically for.a math program for either gifted. students
or Chapter I students. Adoptlon of CSMP by ‘Chapter I schools has increased
recently attributable largely .to. heighitened awareness of the program through the
National Diffusion Network. Gifted sites chose CSMP because it provides the ,
type of problem solving deemed appropriate for higher ability students and it

contains more-mathematics and more different topics in mathematics than most - -
commercially available projects. -
But occasionally. ulterior moties were prominent:

! 4 desite to be innovative and make change for change sake when fed-

eral or state dollars were avallable to support the start of the pro-

grafi, with no long range goal of totalJocal financial responsibility.

an oppartunity to provide badly needed general mathematics training for
teachers which ‘might Improve Instruction regardless of eventual CSMP
implementation.  °. E i ,
4 desite to raise test scores In general.

T T S R S
the appeal, for kindergarten and first- grade teachers; of CSMP's

" manipulatives,; stories and games.

the availability, to programs for gifted students, of genuinely challenging

matternatics without the need for acceleration through grade levels.

3§
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To get CSMP adopted, poordinators-to-be first had to persuade the school adminis

stration and/or school board to try out the program. This meant addressing two

primary issues:-how to pay for the.program and how to evaluate it (at least
informally) after some period of trial.” At the same time, coordinators had to

persuade school principals and teachers,to use the program. They wsed several
methods: active participation by {éachers and principals in the gdoption decision,
twisting; and administrative decree;

complete voluntarismi, gentle arn
ih”rbr'rrfdé'rw!;éjbééiﬁf}ﬁﬁéﬁ CSMP, .a school district had to sign a Memibrandum of
Unde _with CEMREL. In this memorandum the district formally named
LS coorainator and agreed to provide CSMP teachers with the recommended
amount of tralning: .

Initial Ienplementation

Selecting CSMP Classes School districts did not wsually begin using CSMP_at all-

Strategles: LT

gm'f des at the same time, since it was difficult for students to plunge: right into
- the CoMP curriculum without previous experience, especially in_the upper grades. -

The most common starting points were K-1 and K-2, and occasionally K=3. It

was also unusual far a district to begin using the program at‘all schools: at the

same time, unless it was a one-school district. To begin with, such an under-

taking would have required a massive training effort by district personnel with no
previous CSMP experience. In addition, districts felt they needed time to get the

Inevitable bugs out of the program, get it publicized within the district, and find
out how students and teachers reacted to it. i

Two strategles were usedmost often: either select a judiclously chosen school

and implement CSMP throughout K-1 or K-2; or® ask for volunteers in those :

grades at two or three schools: . These strategies were used about equally often.
During that pilot phase, while everyone scrutinized CSMP, the coordinator encour-
aged other teachers; other grdde levels and/or other schools te participate:

Sometimes £SMP never moved beyond second or third .grade and sometimes never .
moved beyond one or two schools. But In most cases, the district went from -
volunteers at the start to selection of teachers/grades/schools at a later date:

whatever the start-up strategy, thé school ‘usually-became the evential anit of
- Implementation; some schools were CSMP_ schiools - all classes used CSMP through

a certain grade -while other schools didn't*usg.any CSMP. Coordihators usually .
found it impossible to continue the program In .a school where; @ some grade
levels, some students did have previous CSMP: instriction while others did not. If

“only a single schoo! In~a large or medium-sized district adopted CSMP; the

. program was not likely to be continued, either In that school or In the district as
a whole. CSMP was likely to get lost amidst all the other district-wide policies

and practices.: The only exception to this pattern, and it is a major exception,
~ was when CSMP was adopted by a single school in a parochial school system.
There is more autonomy for Individual schools In those systermis and so CSMP was

more likely to survive as an adoption.
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Rapid Implementation Some school districts decided to start the program in all .

classes K-3, K=&, or K-5 of one or more schools, rather than beginning K-1 or
k-2 and advancing a year at a time. Altogether, 15% - 20% of CSMP districts
used this rapid implementatipn model. In most cases, the model w used in a

- single school, sometimes the only school in the district. ?

A little more than half of these districts began K-3, the others K4 or K-5:

- Adtogether 19 of the districts used CSMP long enough to have a track record.
- Of these nineteen: ' ‘

nine had a very successful implementation which eventually went K-
e three in single-school districts, three in multi-school districts and three
in one school of a multi=school district,
six elther grew at a slower pace or stayed the same,
fout were unsuccessful, two reaching K-6 status and then dropping the

' | program and two malntaining - the program on a much reduced basis.

In wsing the rapld Implementation model, coordinators chose to put a very
concentrated, effort .Into a single year. There turned out to be several advan-
tages and disadvantages to, this decision. The biggest dvantage was that after_

the first hectic year, the implementation settled down with™€onfidence. Many of-

the uncertainties associated with start up (training, parent awareness, resistance

of teachers to begin*a new program, rationalization of CSMP with district gulde-
lines) had been overcome. Financially, it was sometimes advantageous to get a

sizeable one-year grant for teacher training rather than smaller. amounts for

several years. Psychologically, it was easier to motivate the whole teaching staff

- together in one year; upper grade teachers were less likely to feel like outsiders

and common problems could be attacked by all staff.

On the other hand, the first year was very hectlc. The coordinator had to be in.

a position to fully support the teachiers over the course of the year in addition to -

providing solid training before school started. Teachers beyond second grade had
to use special entry modules to prepare students in the CSMP languages. There

were no colleagues with hands-on experience who could provide moral and prac-:

tical support. Coordinators had tggbe able to anticipate negative teacher reactlons
about some aspects of ;the programi; those which normally grow in importance from

grade-to-grade would be full blown without thé usual warning signals from the
lower grades.

The rapid implementation model was a gamble, but turned out to be fairly

successful: This was probably because it was usually undertaken only by

coordinators who did their homework about CSMP, worked very hard, and were
able to marshal ¥ome special resources for a year or two.. - '



Special Adoptions. . A unique feature of CSMP's implementations hxstory is the

diversity of sites which adopted the program. Several Indian Reservations adopted .-

CSMP and used it with varying degrees of success. Aides were often called upon

to translate CSMP's special vocabulary into the students' native language with

some degree of apparent success: ‘Teachers had mixed reactions to CSMP. How-

ever, their influerdce in the CSMP decision was limited, since these schools were

administered by the federal government and tended to be centrally operated.

Fd

Title I sites were attracted to the CSMP curriculum because of its motivatxonal
characteristics for younger children: Though most Title I teachérs were well -
s§p3§f;gg with this aspect of CSMP, many standardized test scores did not

improve. Since these test scores piay a major role in Title 1 evaluation, adoption
“has been lower at the, higher grades where motivational characteristxcs are less

persuasxve.

wWhere CSMP was used as a gifted program, the situation was quite different.
Standardized test scores were less important as districts searched for more appro-
priate instruments. Teachers were pleased by the challenging nature of parts of
the éUi’fiéﬁidi’h and its emphasis on bi‘bbléi’ﬁ solving. Coordinators saw CSMP as

In all three of these speclal types ofssites; CSMP costs were less crucial than In
regular implementations because special money was avallable over and above the
usual textbook all'o't'méht's. dministration of the program was easler because it

Training CSMP Teachers. The original i(/emorandum of Understanding called for

CSMP teachers to be provided with a certain amount of training, roughly a week

for teachers of primary grades and two weeks at the intermediate level: Later

these nuimbers were rediuced to between one and five days, depending on grade

. level. Schools tried to accomplish this In one of two ways: a solid block of time

in_the precedmg simmer or one or two days before school plus odd days or

afterncons during the year. In elther case it was difficult for most districts to

achieve the recommenckd amounts of time; well over - half of all CSMP teachers

did not receive the mandated levels of training: In many school districts,

especially the larger ones, there were very precisely defined union agreements

about what teachers could and could not be asked to do. outside of the regular

teaching hours (i.e. 8:30 - 3:00), and coordinators had to grab an hour here or

there with a few teachers as best they could: At other sites; many teachers

willingly gave up part of their summer vacation for an unpaid week of training:



Many districts, especially In the rmetropolitan St. Louis area, were.able to take
advantage of CSMP's traintng program and sent a few of their teachers to a St.
kouis workshop. A helpful factor - in some sites was the presence of an_exper-
fenced trainer in the area. .Since the CSMP-CEMREL staff could not visit all

potential sites and could not train all potentlal adopters; unofficial "turnkey™
trainers trained at CEMREL" were able to train teachers in their region. The

distribation of turnkey trainers and the sites they visited is shown Ine.Figure 5.

Fig. 5. Distribution of CSMP turnkey tralners (55
and adopting sites (o) :

-, Funding. Only about ‘one-third of the districts supported the program from the

Start eatirely with regular district funds. Speclal funding of one kind or another
, - state, local or federal -was wsually used to start the program.. The most

common support,used in about one-third of the districts, was through federal
Title 1V assistance: Other sources of support were state or local grants, usually
for gifted or remedlal programs, and federal Basic Skills grants. In any casg,

these speclal funds were not intended to be permanent endowments for the
program. 7
Problems associatéd with funding werek related to several other factors. _ Somie

districts did not anticipate the true costs of CSMP - costs assoclated with first =~
time and on-going teacher training, and costs assoclated with replacement of
studentsT consumable materials: For some districts, the problem of anticipating
budgets was compounded by the fact that ¥ney were Initially attracted to CSMP

for short term reasons rather than to meet long term goals. Since "soft" money
was avallable, several school districts elected. to give CSMP a try knowing that
the teacher training component. ?Uld provide needed matherfatics inservice
training. A few districts had fallen Into a pattern of adopting one or more '
irinovations each year in a fairly hit or miss fashion. _ For those districts, GSMP
was just one of many curriculum programs tried, all of which couldn't be afforded
at the same time for very long. For. all districts, - funding became a rnore
iirportant consideration with the increasing financlal pressure on schools that
began in the late 1970's. .
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Continuing Implementation

Decision Making After Year One ,

[

During the first year that CSMP materials were wsed in. a district; the program.
was the ebject of careful scrutiny and coordinators were on the spot:. For almost
all districts this first year went- quite successfully and was helped by several
factors. Initial implementation was most often. In grades K-2; which turned out to
be the grades in which the program was besf liked by teachers. = Teachers and

'+ schools either volunteered or were selected because of thelr probable receptivity
to a program like CSMP: Noney was often avaliable from special funds for this
pilot activity... Because the pilot was usually In only a few classes, the coordin-
ators were able to monitor the program and help teachers on an individual basis.
Participants had a natural enthuslasm for being part their district’s lead group in
an exciting, innovative program: o

In spite of its early success, By the end of the first year iost- cgordinators came.
to the realization that district-wide implementation would take rriore than a year
or two. The logistics of teacher tralning were formidable. Implementing the
program at more than one grade level at a time was difficult. ‘Material costs
were likely to be a problem "without special funds which might riot continue to be
available. ’ , : : : .
At the same time

At | soime distutbing features began to appear, each of them
destined to be a bigger nuisance with each successive grade level. The program

required more bookkeeping than anticipated; materials were complicated to order,
shipmients had to be checked and distributed, and orders were late in arriving.

At the classroom level, there was a bewlldering array of materials. Teacher's
Guides, workbooks, worksheets, demonstration materials; and manipulatives had to.-.
be stored and kept track of. As teachers came and went, there was a continual.. *
need for new teachers to receive teacher training: Most teachers were not able *-

to complete the schedule of lessons in the required time. Pressures were
developing in some districts for the program to prove itself on the district
lack of drill and practice and began supplemienting the program. A few teachers
complained about the program not being good for lower ability stodents who
couldn't follow sore of the lessons, and didn't Sééﬁrﬁ\f;b,bé getting proficient at

the CSMP languages. Some teachers did*net like the spiral approach.

standardized tests while, at the same time, somrie-teachets complained about the

Overall the program was very well liked In the early grades and most of the

teachers who made these complaints were neverthgless strong supporters of

CSMP. But with a "second: wave" of teachers to be. introduced to the program, ;
the difficulties worsened and.sometimes proved Insurmountable. Those teachers, -.
often less venturesome than the first wave of teachers, and often less confident

about their: mathematical abilities, were reluctant to volunteer (or be
volunteered). — ' : :

In a few sites, these problems, and insufficient enthusiasm for the program, were
enough for -the district to put CSMP expansion on hold or even drop it. But
maost often;scoordinators started to plan for an expanded implementation. Given

the warning ‘signals described above; they planned for a rather madest expansion, .
i.e.; bringing another school or two into the program, consolidating it in the pilot
- school; and starting a few teachers at the next grade level with experienced
CSMP students. 7 : '
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Often, after about the second year of implermnentation, the school district admdnls-

tration began to look Garefully at the program. Up to this point; the adminis-
tration wsually had been content to approve a gradually increasing pllot stage. But
as the implementation got _larger, more visible,” and Inevitably controversial, senlor
administrators began to think about long range plans. There were four cruclale -
considerations for the ‘administration: test data became available, teachers' reac-
tions were formally sought; total program costs could be fairly well projected,

and the scope of the required teacher tralning effort could be.determined.
These factors were kidged In light of the present district mathematics cur-

" riculum. Obvlously CSMP costs and teacher tralning demands were higher so that

\

unless test data or teacher: reaction Indlcated an Improverment over the project

curriculum, the administration was likely to be lukewarm to further expansion:
Typical Patterns of Change: Change:

Once districts had decided to adopt CSMP and had decided on funding, training,

and Initial Implementation; it became their responsibility to contlnue It, monitor

it md'make decisi6F15}¢6héériﬂhg" its implementation and continuatlon.
' CsMP had at least three major patterns. of adoption/continuatien:

1. CSMP_was adopted for a year or two, after a very limited trlal, and: ..

then dropped. Often the adoption was.on a limited basis such as at

=..only one grade level or in only two or three classes.

2. CSMP 'was adopted for sé'v'é’r'aiiiyéa’rs (3-104) bt there was an "ebb and

flow" phenomenon “assoclated with ‘its Implementation. From year to
year the number of participating schools/grades/classrooms’ fluctuated

with no stable pattern of consolidation or dispersion.

3. CsMP was adopted’for several years (3-10+) and was successively adop-

ted at each grade level and in more classrooms and' schools each year.

Table 3 summarizes, for each year, the number of districts which began using the
program and how long they continwed to use it. The lower dlagonal represents
the numbers of districts continuing to use the program ‘in- 1981-82. : \

. Table3
Length of Adoption by Adoption Year

vear of Intial Adoption "
575, 574 1875 i976. 1977 1978. 1979: 1980 1981-
74 75 716 77 78 79 g0 81 82
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NoTh. of these sites
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A total of 29 sites used CSMP for only a year of two before dropping it, 15 sites

dropped it sometime after the second year, and 44 sites were still using CsMP

after at least three years. The tabie lndicages that miost dxstricts ~who tiagen

corroborates thls finding.

.Table 4 tells only part of the story because each year some dxstricts were
droppmg CSMP, other d;strlcts were adgpting .it; and still others were maintaining
it. Table 4 shows the mufiber of sites dropping and addxng each year The

percentage of sites continulng Is also shown.
Table 4 : '
Changes in the Number of CSMP Sites;.by Year
. Frar previoas yesr: _ i o .
Year ¥ sites ¥ sites Percent . New Sites Total
contlnulne dropplng continuation ¢

Wik s . 2
19775 25 37 s s n
1975-76 21 0 &8 . s 36
1976-77 28 8 8 - 8 36
1977-78 > 7 81 3 32
1978-75 30 2 94 B 35
w980 ) 57 e s
198081 53 3 55 - 22 a5
1981-82 65 10 87 23 88

After six years of falrly stable Usage (always between 28 and 36 districts); there
has been a steady increase; beginning In 1979—80 in. the number of districts usxng
CSMP, . .

The fluctuations in adeptxons from year ;o year are attnbutable to several
factors. Shifts in federal priorities and directives for educational laboratories
affected the mtersxty of CEMREL dxssemxnatxon efforts as weIl as_the dlstrxbutjon

and the provisxon for program ‘continuation. Outside of CEMREL the establish- -
ment of the National Diffusion Network (NDN) facilitated awareness of CSMP-and:
provided funds for adoption. Speclal monies, Txt.le IV-C for -example, served as an
inducement for many sites to review their programs and select innevative pro-

‘grams designed to meet special needs:

CEMREL's own mandate from the government also affected adoptions. Over the
years, the government first counseled CEMREL to look for a national audience
for the prograrn, then to focus on attracting large urban school.systems to the
program, and then to turn attention to'potential adopters_within: the ten.state
region defined for CEMREL by the National Institute of Education, CEMREL's -
funding agency. These shifts in focus affected the dissemination staff's. érnphas!s
on adoption and implermentation: ; )
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Implerentation by Grade Level

The program was Implemented ‘more frequently at the primary level. Table 5
shows the number of sites which implemented it at each grade level.

. Table5
Number of Sites By Grade and By Year

K 1 2 3 4 5 6
1973-74 - 29 - 31
1974-75 28 29 . 18 ,
1975-76 31 29 24 18 <
1976-77 26 2% 27 23 16
1977-78 25 31 28 27 22 2.
1978-79 = 30 34 7 22 15 7
1979-80 36 46 42 36 25 17 12
1980-81 49 °© 51 ° 46 . 4O 27 19 16
1981-82 58 &0 58 48 32 25 17

The table shows that CSMP Implementation declined after third grade. There

may be several reasons for this pattern. ‘Since some sites adopted a gradual
approach to implementation, and elected to begin wsing it at kindergarten the

first year, first grade the next year, and so on, it would take a few years for _

CSMP to work its way up through the grades. But this can't be the only reason,

since CSMP often was not used beyord third or fourth grade in sites where there
was ample time for this’ to happen. e

One Factor in this lack of wse.in the higher giades was money; miaterlals for the - -

upper elementary.°grades cost more than schools. aré used-to spending-in those

grades. Another teason was_training, ‘which Is lengthier for the upper elementary

grades: Also; the mathematics 1s more difficult and novel at. higher grade levels

and so teachers may have been reluctant to tackle the relatively difficult lessons.

The physical materlals (student booklets and Teacher's Guides) are also fmore

voluminous after third grade. In some districts; there is a_very real difference

between what is viewed as appropriate: miathematics for K-3 and what is viewed

as appropriate for 4-6. In those districts, many teachers beyond grade 3 didn't

view CSMP as ‘real" math; activities, games and mathematical stories were no’

longer as acceptable in the business of learning mathemiatics. Finally, in districts

‘where there was a grade-by-grade adoption -strategy, an "old-boy" network sorrie-

times developed among teachers. Upper level teachers became increasingly
isolated from the interchanges among CSMP teachers at the lower grade levels,
resistant to implementing it when their turn came: By then, many had

hence, resist: ! A
adopted a defensive stance vis-a-vis "their” math program and efforts to recruit

them for CSMP may have been less vigorous than they were for teachers at .

lower grades:

Adaptations at the district level took several forms: Some adaptations of the
program took place even before the first implementation; districts knew in
advance that it would use CSMP in special ways, for example; with gifted

_ students or as a supplement to a regular textbook:

i 55
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But most adaptations occurred after one or two year's experience with the cur-
riculum and as usage was expandingmBélbW Is a list of some of the common .

others changed it considerably:

F?espdnsibliity for varlous ceordinatar tasks were. delegated for example
someone else might be responsible for some of ‘the schools; or one
person had responsibility for tralning and another for ordering
materials:

The length of the mathematics class was officlally extended to take
into ‘account the longer CSMP lessons and/or the need to provide
supplemental Instruction in comp ation.

Various materials were xeroxe in order to reduce costs.

Lists of fnstructional ob‘ﬁctives that were considered important but not
covered fully enough In CSMP were prepared for teachers; who were
then responsible_ for their students' attainment of those 'o‘bjectives.

tion to be provided for students who did not reach-the standard.

Grading standards for. CSMP worksheets were established,ﬁ with remedia-

Students ‘within a school were assigned to CSMP: on the basis of parent

decision or ability. In the latter case, CSMP becarre the upper track

programs

The schedule of lessons in the Teacher's Guide was changed, either by

deleting certain blocks of lessons or by collecting together groups of

spread-out lessons Into a single block, l.e;; moderating CSMP's spirai

approach*

Teachers were assigned as teams, with team members teaching elther &

the upper or lower ability students of a pair of ciasses or- teaching

certaln lessons to both classes:

CSMP tests were deveioped for: periodic administration by ail teachers,
to be used as progress ehecks or for grading purposes.

Teacher training programs were adapted In every concelvable way.

Special materials and workshop formats were developed for Usé with
parents:

Many of these adaptations were made in other districts by individual teachers
‘but n®er as successfully as when done on an officlal basis. Most of the changes
described above were made in districts where CSMP went very successfully; they -
were sensible decisions made In reaction to concerns of teacher and administra-
tors who liked the program, and theéy strengthened the program's standing in the
district.

Failing te respond constmctxvely to concerns about the program, or allowing a
laissez-faire attitude toward teachers' individual (and sometimes idxosyncratxc)

adaptations usually meant trouble later as the prograrn came to be implemented
in a 1ess standardized way within limits, it was better to admit ‘the problem and

a7



' The CSMP_Coordinator

In districts where CSMP was successful, the coordinators were a rnajor factor

because of their positions In the district, thelr belief in CSMP's goals and their
degree of active sponsorship. Active sponsorship flowed from a firm bellef In

.CSMP's goals, and was most effective when the coordinator was well-placed in
the district's administrative hierarchy. |

One of the key factors In the success of CSMP as a natlonal program was its

Insistence that adopting school districts appolnt a "coordinator" (usually a local
administrator or teacher) who assumed day-to-day responsibility for the project by

ordering supplies, conducting In-service and monitoring teachers. as they taught
CSMP lessons.
Districts had different strategles In selecting coordinators, and the choice

affected the program at some sites. The adoption/innovation literature is fuli of
case studles of adoptions which falled because sponsorship of a program was not
well placed. The CSMP experlence supports this literature. In a few cases a
willing volunteer teacher espoused the program, pushed for its adoption, and was
glven coordinator dutles but not administrative authority. In these cases, CSMP
ljmped along, and was eventually dropped. The same was usually true whén the
principal of a school was the sponsor. It was difficult for the principal to get
out of his or her own school into other schools; much less to effect a system-.
wide advocacy for the program. In contrast, a well-placed sponsor ‘with district-
‘wide responsibilities was a distinct advantage and In many cases protected the
‘program when district leadership or goals changed, when standardized testing or
accountability pressures mounted, or when new funding sources had to be found.
There were four different types of coordinators: outsiders; teachers, administrator
custodians and administrator sponsors. QOutsiders were typically math professors
at local universities who volunteered to Introduce CSMP to the district and

support \Its implementation by conducting In-service and monitoring classrooms.

They were generally able to galvanize teachers to adopt and Implement the

program, but they lacked the "clout" - the entree to declsion-makers and

sustained access to teachers - which was necessary ‘to create a long-term CSMP.
commitment by the district: If a school superintendent changed, or policy shifts
occurred, the "outsider" was usually not able to protect the program. When a

decision regarding CSMP's future In the district was being made, the outside
coordinator was not in a position to affect the decision. :

At some sites, a teacher was the catalyst for adoption. Aroused by a CSMP
awarenéss session or a_report from a colleague In a neighboring district, a
teacher would adopt CSMP in his or her own classroom or try to spearhead a

building/district-wide adoption effort. These efforts, while successful in the short
run, were unsuccessful In the long run. Teachers were not in a position to affect
policy and couldn't secure flinding needed to. sustaln the program. They lacked
sufficient rmobilly/within their own building, and from their building to other
buildings; to create emough momentum for CSMP to take hold on a large scale.
On the face of. It, while they might seem to be a natural source of diffusion,
teachers were not able to promote the program effectively. They were as ]

impotent as outsiders when it came to advocating the program or protecting it in
a district's budget. -
‘ : .
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Central office coordinators were more. beneficial to CSMPs longevity: They were

around when funding and staffing decisions were made; they had the visibility and
the mobility to advertise the project within the district, and they had the '

authority to monitor and critique its Implementation. At one site where the

program was used with gifted students, the CSMP Coordinator was also the gifted

coordinator. According to him, CSMP survived because the implementation effort
kept a low profile, with little publicity and few demands on teachers or
resources; The arrival of a new superintendent created a desire to reduce the

visibllity of the program further and to walt for the proper time to dramfatize
the program and its effects. So, even though the teachers In regular classes and
the local math coordinator wanted to use CSMP district-wide, the coordinator's
reading of the situation was to take a walt and see attitude. An outsider isn't

as good at reading internal district politics and responding effectively to them.
There were two kinds of administrative coordinators. "Custodians” treated the |

program like any other project and merely carried out their dutles as specified by

the Memorandum of Understanding: "Sponsors”, on the other hand, were flrr
advocates of the program. They were usually the ones who brought the program

-

Into the district; went to bat for its adoption, and acted as trouble shooters..

When funds. were low; they tried to find other ways to finance it; when teachers

seemed to need more in-service they arranged for it, and when there were

questlons about the program's impact on students they went out and contracted
for evaluations so the program could be considered on its merits: When CSMP

was "in trouble” in a district, a sponsoring coordinator would often regard the
difficulties as minimal while a custodial coordinator viewed the difficulties as yet
one more obstacle to continuation. -

Some of these district-level coordinators were math educators first and admini-
strators second; for others the reverse was true. Belng mathematically trained
helped some to understand the goals of the program (which were not_always
spelled out). They were better prepared than their less mathematically sophisti-
) cated colleagues to present the mathematical content and processes during in-
service. But others who, did not have a strogg math background but who did
understand the general conceptual development that CSMP aimed for, were also
effective sponsors. Eilther a strong math background, or an understanding of the
alms_and the pedagogy to support those aims, was necessary for successful

coordination: Otherwise, the program was a flash in the pan at some sites.

In 1981, eighteen coordinators were, interviewed as part of a serles of site visits.

Seven of them were In central office staff posigdons, six had mathematics super-
visory roles, three were school principals and tW¥ were classroom teachers. Not
one had CSMP coordinating as the sole role. Thus, it is not surprising that three
quarters of the coprdinators reported that they attended to CSMP responsibilities
"infrequently™. For some coordinators, their CSMP functions constituted a second,
almost full-time job. Acting on the specifics of the Memorangum of Under-
standing, they ordered materlals for the district, attended CEMREL'svin-service,
conducted district in-service, monitored classes, critiqued and demonstrated
lessons, met with parents, and arranged for CSMP's impact on students to be
evaluated; all these were in addition to their other duties such as coordinating

the district's gifted program or administering the curriculum division.

Other coordinators treated CSMP as a part time responsibility and delegated most

work: They had teachers order the materials, let the math codrdinator . supervise

the classroom teaching, recruited district research staff to gather evaluation .- ..

data, etc. In many cases this was not from lack of interest in the program, but

i;?‘- : ” 58
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ommon activity uUndertaken by these coordinators
5% reported this actlvity), and evaluation activities were undertaken by

Classrogm visits were the most Ci
(about
half the coordinators. Only four of the elghteen conducted training; the fest

turned that responsibility over "to a turnkey

. district. While many of the coordinators interviewed In_ 1981 had direct personal

involvement with CSMP and were responsible for Initiating its adoption and
participating In training, others inherited the:job .from the previous coordinator or

from an interested advocate within the system but had no ownership involvement
themselves. '

Three-quarters of the coordinators viewed themselves as ultimately responsible for

decisions specific to CSMP's day-to-day operations but were. not the ones making
decisions about renewed funding for CSMP: _The majority of the coordinators

reported funding the program out of their district's operating budget. A school's

textbook fund or the district's operating funds were generally used for books and

supplies. Thus, and unless prices. for materials continued to rise_dramatically,

most of those coordinators thought they would be able to continde the program In

splte of the fiscal problems facing their districts. That may be realistic, but data
from previous years show that other sites which had adopted the program and

Intended to continue it were not able to because of program costs:
- : \ )

The Intrindlc merit of CSMP was often named ,as the key factor In coordinators'

efforts on behalf of the program. Several coordinators commented that they.

were looking for a program with a problem solving orlentation and CSMP met

those requirements: Those coordigators said CSMP was "the best program

‘available", "way ahead of any othér available ted", "a thinking program, and

"not a bandwagon approach®. 3

The relationship between the coordinator and the bullding princlpals varied

.enormously: In most sghools; principals were influential In adoption -decisions,

particularly when they had spending authority for textbooks and materials. Some
principals were Instructional leaders in their schools and greatly facilitated =
teachers' attempts to Implement the program. This kind of active participation

relieved coordinators of some of the day-to-day tasks that required school visits.
in other schoals; especlally large schools in large districts; principals took a

managerial role Instead. Though they cooperated with coardinators in logistic

matters; they did not really learn much about the program. Their evaluation of
the program was based mostly on their teachers' r,éggtibhs,tc it, how smoothly it
went, and how well their students performed on._dist ict-administered tests. If
this Information convinced them of CSMP's merit, they were very supportive:
But such princlpals liked to run a smooth ship and differences of opinion ahout
C©SMP on the part of thelr teachers caused them great concern. ‘Many of these
principals were subjected ‘to pressure from the central office to Improve standard-
ized test scores. Not really. knowing the program, and the unmeasured learning

that might result from it, they egquated extra prograrm cost with measurable

. aehievement galns. :

In summary, when the CSMP coordinator had a point of view that was similar to
CSMP's , and held and continued to hold a position of responsibility In the

district, the program was likely to survive In that district if ftﬁdﬁgéb’htihaéd to

be available. In contrast, opportunistic adoptions, (where the reasgns included "It

sounded like a good idea" and "Money was available to -do it‘s?)é did it") were
likely to fade quickly. ' B R
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 coordinater_Concerns — .

During a Coordinator Royndtable at CEMREL ‘In 1980, 26 coordinators completed

a questionnalre In which they rated the likely effects of various potential
problems associated with CSMP, both In thelr district andgf hypothetically, in other

- districts;

Events that coordinators chose to define as "local" were easlly the most critical

factor for coordinators. Such events included changing school population, test re- -
quirements, lack of%fm”ds’ or the administration's lack of knowledge about CSMP.

Next in importance wér'e' the related iSSUéS of teacher _t'réihii.'ig’ and 6Hé"§é Iﬁz

teacher philosophy: _

too great a change In teacher behavior or philosophy; -
‘not_enough time or authority to train/monitar teachers,

teacher training can't be done adeguately, .

‘ - - [
followed by concerns about computatlon skills: =
instruction on computation algorithms Inadequate or too delayed,”

# lack of attention given to .computation practice.

teast important were logistic %éfiéié of cost and organization of materials and
lessons: : e T
too much time needed for lesson presentation

organization of various materials too complicated in the scheduiéao’f
lessons . - ' '

Every issue on the list was rated .by coordinators as more of a problem ffot,cthe;

districts in general than for their own districts:. Teacher training Issues followed
by computatlon €oncerns also topped that list and about half of the responses to

- the filve statements listed earlfer for these concerns were 4's or 5', corresponding
Tespectively to "High negative effect which is often decisive though sometimes

possible to overcome" and "Becisive effect that causes rejection-and Is not
possible to overcome'. | |
Thus; one can assume that these coordinators belfeved that CSMP's teacher
training requirement and low -emphasis on computation skills would prevent the
program from achieving widespread use generally, though they were rated as
having only a "slight" or "moderate" effect In

eir own districts.

The maln constraints In teacher tralning were time and money. In-bervice
education is costly and the logistics of conducting in-service for speclal programs
must compete with other school district priorities. Not only do teachers have to
be,pald for their In-service time, but that time has to be squeezed into (and
often competes with) the district's plans for aon-going in-service. Most districts
allocate two or three days per year at most for In-service: During those days,
all the in-service needs of teachers have to be met. Distriects are often reluctant
to release teachers from In-service sessions devoted to district needs in order to
concentrate on special programs. | :

Another constraint in tralning was CSMP's uniqueness as a mathematics program
as well as the complexity and sophistication of that mathematics.. CSMP is.
unlike most of the mathematics that teachers learned in elementary school in
pre-service training. For many teachers, the mathematics content and the

distinctive languages were intimidating and contributed to teachers' reluctance to

implement CSMP. 7
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was .teacherg';Inabllity to see "w i 3 orkshops.
focus more &han -désired on individual lesson activities In the strands:* Since many

ors anhd teachers commented that a major drawback for €SMP

to see "what Is golng on". In thelr view, the workshops.

teachers have a restrictive definition of problem solying, thinking It to be only =
the heuristics involved In solving the Usual word problems, merely calling CSMP-a’

problem solving approach to mathematlics did not help- those teachers.

Regarding the computation problem, teachers, central staff, parents; and -

coordinators at all sites expected CSMP students to perform at least adequately
on standardized tests, 1.e:; no decline In scores. Scores did decline occasionally
on commputation_ tests, though for the most part they stayed about the same or
occasionally Improved: But a result of "no change" generally did more harm than
good, since some schoolboards and superintendents then had trouble Justifying the
increased training and material cost for CSMP.. This effect was reduced in some
cases where districts cooperated with CEMREL in conducting studes of student
acklevement using’ non-standard measures more appropriate ‘to CSMP.:- CSMP;

students’ Improved Jearning on those tests persuaded some administrators to.

accept coorai'ijﬁtérgf claims about the program. i T

T N P P | S S
However, other a@ministrators were not Impressed. For. them, the numbers that

_ came back to them from thelr own standardized testing (for example, average
percentile rank'-for €acH grade) determined. their success or failure as administra-.

‘tors: This cohstricting Influence of standardized tests, with its chaln of account-
ability, public - schoolboard - superintepdent - principal - teacher; places in -
jeopardy any program that deviates from the national curticulum. . = .-

Together, "local and CSMP-related factors were constraints that most CSMP. codr-

dinators were able to overcome. TFhey learned that a successful CSMP implemen-
tation was usually possible, but never automatic. : :
: : .
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The CSMP Teacher and Classroam

Data in this section come from ‘three sources. Flist; each year during the
Extended Pilot Tests, CSMP teachers at. certaln grade levels were ‘asked to
sAltogether about 500 gquestiopnalres were returned over

respond :to questionnaires..

thgfygajffsjfij’jggp;,t,icpally more questionnalres were returned from ‘the lower grades
yhere the“program has been available longer. The return rate was about 60% In
the -lower grades, higher In-the upper grades. Second, about half that number of
teachers were. Interviewed. . The interviews were either éxtensive and wide-ranging
when conducted locally, or briefer and more intense when &onducted during a site
visit to distant site. Third; teacher observations were conducted throughout the -
course of the evalugtion. Locally they .were much more extenslye, the same -

‘teachers being visited frequently during -the course of the year; ‘in other sites

" they tended -to be more fr?ji,tlr‘ci a féw minutes at a time.  Teachers representing -

altogether.about 40 school

districts have been observed and-intetrviewed. -

.e JOE X AN

WIth two kinds of exceptions, CSMP teachiers have been fairly. typical elgmentary
school teachers. VYear after year, In comparative studles of student achlevement,
the responses of CSMP and Non-CSMP teachers were very similar In number of

_years of teaching experience, grade levels taught, and amount of preparation in
mathematics. B ‘

One exception often occurred when a district .first adopted CSMP and the

coordinator had to develop an implementation strategy. A common way of doing
this was to recrult a few kindergarten and first grade teachers from one or two

~ schools. The presence in-a 'school of particular teachers known for thelr
excellence In teaching or for their openness to a CSMP-like jnstructicnal
approach; was often a decisive factor in the selection of that schogl as a pilot
.school. - Thus; during. a district's firsly year or two of the program,s@SMP teachers
tended to ‘Be more able and open to new Ideas: Later, as new té&achers and
grade levels started using CSMP; the overall composition of CSMP teachers In ‘the
school became more typical: Teachers at higher grades more or less Inherited

the program and thelr CSMP students; and the program became instlltutionallze?;

tored closely and was not officlally mandated by the district as the
mathematics program In the school.. It therefore became fairly easy Tor teachers

Tr:iisécqnd exception occurred In some schools where the program ‘was ‘not
‘m

to avold teaching CSMP if they wished. Kany teachers began- to teach it on a
part-time basis and this led to_one of two situations: either CSMP became
voluntary; some teachers teachipg it while others taught from the regular district
textbook; (In -which case the }’;g grade's teachers would be faced with two
groups of students: tradition
who liked CSMP would also teach it to a colleague's class while the colleague
reciprocated in a different subject. In either case;, the CSMP teachers In those
schools were not typical teachers; their teaching style ahd,bhild'ségiéﬂdéhtiy
agreed with CSMP. But this laissez-faire attitude usually led to the demise of
the program in these schools. - - : , :

\
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The training program developed for CSMP was designed to give coordinators and -

teachers a conceptual overview of the distinctive languages and content of CSMP
as well as practleal demonstrations and practice In teaching :the lessons. The
duration of the tralning was. intended to, be 8 hours for® first."grade, 16 hours for
second grade; 24 hours for third grade, and 32 hours for fourth, fifth and sixth

- grades. CSMP recommended that all training be compléted before schooi opened

in the fall: These recopnmendations were seldom adhered to because of local
constralnts: : «, ‘

Sites had several optlonssfor training.. Coordinators and teachers could attend

sesslons conducted annually at CEMREL. Alternatively CSMP staff members
could sometimes visit a slte and conduct. tralning: A third option was the ;
provision of a "turnkey" tralner who bad been trained by CSMP staff, and was -
geographically proximate to the adopting site: The availabliity of a "turnkey"

tralner was often.’a declsive factor In the adoption process:
It was the rare distriét that followed CSMP's 'specifications: for training. From

teacher ‘survey data, between a quarter and a half of the teachers .recelved less -

- than 50% of the recommended number of tralning hours. Most teachers had no

further tralning after they began teaching CSMP;
irf several districts, teachers assumed ‘a major tralning role by.encouraging other

teachers to observe their CSMP lessons, by conducting or -assisting.at district
in-service days, and by arranging informal conferences within .their bulldings or. -
across the district. At one site, a hgt-line was established where teachers

provided, after-school ‘hours assistancetto thelr colleagues.

Although in most cases tralning dld not meet CEMREL's specifications for .

. intersity and duratigm, a majority of teachers surveyed thought they were

adequately prepareq to_teach. CSMP. Those teachers also sald most other:

teachers In thelr sahools could do an adequate Job of teaching CSMP. Asked If

they had any suggestions for l'rhp'rjo’i{dqg the tralning, teachers made few- sugges-

tions for programatic change but 'some recommended (not: surprisingly) that the
length of training be increased. = - ; . o

Where CSMP was miost successful, teachers' involvement with €SMP has been a

key factor. Surprisingly, length of tralning, intensity of training, and CSMP-
conducted versus locally-conducted. training played, a relatively small role in this
success and were not cgrr_gjatg;;zg’:g;!ﬂghlyLwith;étﬁdéht achievement. More -
important to success was the teachers' belief that they could learn the math,

learn how to teach -it,” apd that their students would profit from It. Thus, the
skill of the tralner ir. imparting this confidence -was very important. A willing
_group of teachers could overcome many In-service constrajnts. In fact, the
program's Impact on students made converts of many teachers who “were initially
reluctant. But teachers' resistance was not easily overcome and.many adoptions

foundered on that reluctance:

-
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‘In comparing time required for dailz CSMP preparation with tIrne redmred for thé

‘ Loglstl .

Dally Preparation and Materlals Management

A common responsg in teacher Interviews was that no amount of f’orma] trainlng

could prepare someone for being a good CSMP teacﬁ—r. Many teachers sald; in

effect,. "You have to teach it for a year. This was meant In the “dual sense of *

les rﬁng to teach it and learning to aE%reclate it. Day-to-day CSMP _teaching

was a relatlvely complex endeavor durlng the first teaching year. CSMP

e il

required dally planning according to a prescribed schedule, and access to two'or

g;u-ee different’ volumes of Teacher's Guides during any single week. The
acher-led lessons took much longer than most-teachers were accustomed to,

often requiring 36 minutes or more and occupying seven or elght pages in the %‘
guide. Thus, to be successful, the teacher had to devdf:e both time (for Se
preparation) and energy (for the long lessons) . ;ji

previously taught mathematics curriculum, the most cpramon response was "more Lt

at first but-about the same after a yearis experience". : This response was given
by at each grade level by between 50% and 60% of the teachers. The response

"more at first and cgptinues to be after a year's experience” was given by

successively more tefachers at each grade level, going from 9% of first grade

23

teachers to 33% of sixth grade teachers. Fewer than 10% of the teachers -
ratinn i

reported that €SMP required less preparatlon time:

ab0ut 45 minutes per day in grades T and 2 about SO mindtes in grades 3 and 4,
and about 55 minutes In _grades.5 and 6. Mdst teachers reported this amount of -
time to be longer than they previously took for math. It was also loanger than
reported by Non-CSMP teachers particlpating in the comparative studies of
student achlevement; grades 4-6, These Non-CSMP teachers repef'f:ed SpEri:Iing an
average of 3 to 8 mlnutes less per day depending on grade level. ’

Furthermore, lesson time was distributed In a dlfferent way. For CSMP teachers, :
nearly two-thirds of- the time was spent In_teacher-led_actlvities; this was 50%
more-than Non-CSMP teachers reported. Conversely, CSMP -teachers spent -
proportionally ‘less time- supervising. and working with Indlvidual students or small
groups. A -sizeable proportion of CSMP teachgrs (nearly one-thlrd) th0ugwt they
spent too-.long In exclusively teacher—led Instructlon. E

' CSM_P teachers spent an average of 20% of their math time, sﬁppiementing the'

program with other actlvities. Most often this supplementation wa$ In .compu--
tation practice: the basic facts, whole number algorithms and, In the upper

grades, practice with fraction ang; decimal operatlons. These ltems were most
often cited (by one-third to ong-half) of the teachers, as skills or concepts "that
CSMP assumed students would know at the beginning of the year, which ‘many did

not know".or "that are not adequately covered by CSMP™,

When similar questions were asked of Non-CSMP teachers, they reported spending

: vxrtua]ly the same percentage of time supplementing, but this supplerfenting was

much imore diverse. Mental arithmetic, metrics; math labs and games;”
calculators, word problems and enrichment activities were most popular, but no
single topic waslisted by even one-third of the Non-CSMP teachers:i These

topics are often thought of as dptxdnai and done. at the teacher's discretion: b

*ﬁv‘%“m ’”';
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The method of supplementing was also rather different. CSMP teachers tended to

do It In very short stretches. The most common response to the qguestion of
when this supplementation occurred - "for a few minutes at a time" - was
given by about half the teachers. Non-CSMP teachers’ most common response
was "for several consecutive math periods": This difference Is compatible with
.the difference In what was supplemented, l:e:;; computation practice (CSMP)
versus chunks of content that make for ionger wnits of Instruction (Non-CSMP).
Teachers usually supplemented with teacher prepared or commercially avallable
worksheets: Occasionally they assigned wbrk' from commerclal textbooks that -
were In the school; frequent use of these textbooks was usually a sign of less

tha faithful implementation of CSMP:

where do teachers find the time in. the curriculum to Spend an average of a day
a week on these supplementary topics? In the case of Non-CSMP teachers, such.
topics may be part of the district curriculum but not In their textbooks. Also, it
is not unusual for teachers generally to simply not cover the last one or two = _
chapters in the text; such texts are writfen with this real possibility In mind and
these chapters are not prerequisites for mext year's work. CSMP teachers, on the
other hand, did i o o N o

not consider their supplementation to be optional but there is little cushion in

the CSMP schedule to allow for it. Herice, many CSMP teachers either omitted
segments of the schedule or did not get through the schedule. In the upper
grades; most CSMP teachers (75% - 90%) got pretty well to the end of the
schedule but had to omit lessons to get,that far. At the lower grades teachers
were less likely to skip lessons bit rfiore likely .not to get to the end of the
schedule.” Foi all CSMP teachers, tRe lessons "most likely to be skipped dealt
with probability and geometry, the content strands which are most different from

2t 4.

_ the traditional curriculum, and least understood by teachers: -
There were some other differences between CSMP and Non-CSMP classes:

Student guestionnalre data'ln fourth and fifth grades showed that CSMP students
reported taking fewer tests and doing less homework; 10% - 20% fewer. of them

responded "a Iot" to the questions about how often they did these tasks. "CSMP
teachers saw this as a weakness of the program; at every grade level, at least .
70% of the teachers thought that periodic tests should be built into the curriculum
for grading and general progress checks. , . . )

T T e
5% more CSMPR students reported that they played

On the other hand about 25% more P students rep
ings-are unsurprising since the words "tests" and

garnes a lot.. These fir

"horriework™ are virtually absent from the Teachers' Guides and many problems
and lessons are presented in a game context: Also; high amounts of supple-
mentation were associated: with low amounts of game playing, i.e.; supple- _

mentation replaced the game-playing part of the curriculum. For Non-CSMP, high
supplementation was associated with high game playing; i.e.; game-playing was
sg{np‘l‘ementatidﬁ; ; , ' -
CSMP and Non-CSMP teachers in fourth through sixth grade were asked to
respond to pairs of statements about their math class.” A five point scale was
devised to show the relative balance between the two statements. The largest
difference in mean scores betweéen CSMP_ and Non-CSMP teachers ocdurred for a
statement referring to lesson plans; CSMP teachers responded much rrore in the
direction of "esson plans are followed In great detail" versus "lesson plans serve
only as a general guide". On two other pairs of statements, out of a total of _
eight, there was about a half point difference in responses. CSMP teachers were
more likely to say that math class had a fun (versus businesslike) atmosphere, and
that math class was oriented towards creative activities (versus solving, specific
problems). ’ g 65 i
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Of. pantlcular concern for a currfculum ii CSMP is the potential problem of new

students transferring into the program. These students must becomie familiar with

the speclal CSMP pictorial representations before j:hey dqn ‘even follow the _:

lessons: This problem appeared to be most seripys at* t!l‘leegg econd and third grade.

of grade level, the -

levels, particularly with the minicomputer. : But regardle

- number of new students, the time of year they entered, and. their general abllity -

level determined how big a problem they posed for the teacher. One or two new

students of low ability or several of high abllity could usually be brougit Into the

program at the beginning of the year In a varlety of ways. The spiral nature of

the currlculum was undoubtedly helpful in many cases since studen n't have

to master the content of one lesson In order to benefit from the fiext 1e$0n

dealing with that content. ;

However, when there were several low ablllty students and/or students entered

periodicaiiy during the school year, teachers reported having problems. Test data

showed that new students In general performed almost as well as veteran CSMP

students of similar ability levels. Neve heless, teachers' perceptions of the

problem miay have been:a factor In sof® ‘teachers' oplnlons that CSMP was not

appropriate for low abllity students. Also, it was probably a factor in a few

schools where CSMP evolved Into a program for upper track students. As new
students entered those schools, the slower ones were sometimes targeted to the
teachers who used CSMP pn a more limited basls, thus acceleratlng the sle

between CSMP and Non-CSMP classes within a bullding.

Teacher Obiniohs about CSM5

For several years teachers at varlous grade levels, were asked Lo compare CSMP'
~ with the mathematics currieulum they had previously used. The rate of return of

these ‘questionnaires was about 50%-60% in the lower grades; higher iIn grades

4-6. Mean scores were calculated at each grade level by assigning a score of 1

‘to the lowest rating ("much worse" than previous curriculur) and 5 to the highest
rating ("much better"). Ratings are sumrnarized below In Table &.

. ;ﬂsie 5 . T
L Mean Score by Grade,
Teachers' Comparison of CSMP to P eviously -~Used Currlculunl

Gtade Level . . K 1 2 0.3 o an s
N \ 90 110 92 118 €9 . 43 2.2
Overall guality 44 46 4I5 309 40 3T 4
Student interest /’ 4.5 4.8 4,2 1.9 }-9 3.9 4.4
Students' logical reasoning ability an NA NA 4.3 4.0 .JP 4.4 4.6
- - Ry
o : - .
Appropriateness for high ability s:qgeﬁti MW MOA% Lt 48 49
Students' facility with word p/pblem NA NA 3.4 3.2 3.4 3.3 3.7
. i A o .
SEudenEjéhtéVéizénf fr mathematfcal éénéépn . R . 3. 3.8 3.8 4.4
o a4 3 00 o 7
Student achievement 1n computation skills 2,7 2.7 2.7 kPR
Appropt lateness for low ability studgnts 3.0 26 2p 2.6 25 s 23

'In grades K-2; there was only a single item, “Students overall achievement®,
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The highest ratings were glven for items 1 to 4; dealing with overall quality,

student Interest, logical reasoning, and appropriateness for high.ability students.

Each was rated, on average, between "better" and "much better" than previous

curriculum:  The lowest ratings were glven In the last two ftems, deallng with
computation skills. and approprlateness for low abliity students. Both were
generally rated slightly worse than for thelr previous math program..
Achlevement In computatlon skills was rated at least a full polnt ‘lower than

achlevement In mathematical concepts In grades 3-6:
" The question regarding sppropriateness of CSMP for low abllity students drew the
widest range of scores; there were relatively few. "about the same" resppnses _and

many extreme responses, both positive and negative. For example, among fifth
grade teachers, 55% of the teachers thought CSMP was less approprlate, but

nearly 30% thought CSMP was more appropriate! - It was not the case that low

~ ratings came primarily from CSMP teachers who had many Tow abllity- students; if
anything they came more from teachers ‘with few low _abllity students. Non-CSMP
teachers, howewer; were much more likely to- rate thelr curriculum low on this

... criteria if they had many low abllity students:

Teachers In grades K-2 gave more positive responses to CSMP than did teachers

in grades 3-5, each grade level of which produced almost Identical responses.
The general Increase in scores at sixth grade is probably because that group of

teachers was small and happened to be teaching relatively higher abllity students.

Fourth through sixth grade results were based on many fewer teachers. This was
pattly because fewer classes had reached those ‘grades; and partly because

questionnaires in some years were collected only from teachers of classes s

Sarticipating In a comparlson of student achievernent. Both CSMP and Non-CSMP
participating teachers responded and thelr responses can be compared In Table 7.
For CSMP, these responses are a. subset of the responses from the previous table;

they are not appreciably different from those of the larger group.

N T St table 1
CSMP and Non—CSMP_Teacher

Compariig Prasent program to Previocusly Used Program

Fourth Grade  _Fifth Grade Sixth Grade

CBMP Mon-CSMP CSMP MNon—CSMP CSMP Non-CSMP
. BT ¢ 3 30 23 22 26
> Overall quality .0 &
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-CSMP teachers jgave higher ratlngs than r}igp-’CSMp teachers on seven of the niné
items. The average difference was between 172 and 1 point on five items and -
over 1 1/2 points on two Items dealing with logical thinking and appropriateness
for high “ability students.
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Non-CSMP teachers gave higher rankings on two of the nine items; those dealing -
with achievement in computation skills and appropriateness for low ability
students. The average difference was less than 1/2 polnt: The CSMP' discrepancy
In teachers' perceptions of student achievement In computation versus concepts

did not appear with Non-CSMP teachers; who rated them equally. Appropriate-
ness for low abllity students usually was rated lower by CSMP teachers; but
Non-CSMP teachers also did not give their curriculum high ratings on this items

When responding to questions about the most effective way to teach low ability
students, CSMP and Non-CSMP teachers gave viftually identical responses to 7
out of 8 guestions. The only difference between the twa groups was:that CSMP
teachers were more likely to say that best learning takes place when a teacher
can give Individyal help versus working with small groups. :Special provisions for
low ability students were reported to be avallable by 85% of both the CSMP and
Non-CSMP teachers, and were usually pgovided through:a resource teacher on
v

© room.

‘Next migst frequently named complaints by, CSMP teachers were that lessons were

" When teachers were asked to describe .thelr overdll. evaluation of CSMP,. responses

could be falrly easily divided Into three groups. About 65% of the teachers in.
grades K-2, and about #0% of teachers In grades 3-6;, gave an unqualified positive
response to the program, often describing it in glowing terms. At the other
extreme, a steady 10-15% of the teachers' were thoroughly negative towards the
program. The remaining teachers responses can best be described as positive but
qualified, such as "I like the program overall but..." "About half of these - -
reservations dealt with minor issues or were not considered serious by tHe

teachers, but two familiar issues we raised most frequently year after year and

were of considerable concern to many teachers: the lack of attertion in CSMP

to the basics -basic arithmetic facts and the arithmetic algggithms = and the
perceived difficulty of the program for low ability students. ,
Similarly, when asked to name the worst .aspects of ’Q’S}/ié,_jéég’;herrsf rnost ;of}iféﬁ |

- alluded to these two concerns. Non-CSMP teachers, however, thought coveragde,

~of the basics to be a positive aspect of their program. In naming best aspects, -

. CSMP teachers almost always named thinking skills (problem solving, ‘mental = = -

work, creativity, reasoning, challenging, etc:) or ﬁﬁﬁijléﬁéﬁﬁé@fi%; Hes@ two.
areas were rnore- likely .to be named by Non-CSMP .teachers' ds ts of.

their programs.

2 s

too abstract; that too much of the lesson was teacher-directed; and that stijdéntsf

did not have the prerequisite skills needed for some lessons:

/- One area In which CSMP teachers' opinions changed dramatically by grade level

‘concerns the spiral approach. In giving free responses to a question about the

e

splral curriculum, 74% of first grade teachers were very positive and only 10%
negative. These figures changed monotonically by grade level until at fifth grade -
there were 30% very positive and 30% negative; the other 40% expressed
qualified approval. - o

-

Gl B8

- 59



k-3

TR

-

SR R - . _ .k
51. : . 1 ﬁ ) H . ,.

» 2

Fifth and sixth grade teachers were asked to respond o a series of statements

about the spital approach. Three statements produced strong“nearly. unambiguous

approval of €SMP: teachers agreed that the spiral approach was more interesting
and students felt less pressured than in a mastery approach, and teachers did not
agree that students never raster the content. However, on four other state-
ments, about half the teachers gave responses that were negative towards CSMP:
teachers had to repeat_a lesson because students didn't remember, the spiral
approach only worked for_some students, too much time elapged before the class
returned, to a topic, and 2-4 consecutive days on_a new ‘topic - would be preferable
to the current schedule. These statements also appear in free response evalua-

tions: of the spiral approach and In teacher Interviews, though less frequently in-
the lower grades. ‘

rhe Low Abllity Student, and Computation

The mast comimon complaints about CSMP are its percelved inappropriateness for
low ability students ands its lack of -attention to developing the basie computa-
tional skills. These two complaints surfaced at all levels - teachers; principals;
coordinators, central office staff, school boards and parents. No school was

without at least one or two teachers who disliked the program for thaose 1easons.

In the upper grades the program Is being used disaproportionately more often by

districts or classes with higher ability students:

T5 what extent are these complalnts justified?  Data presented In the next

chapter will show that:.CSMP students perform about as well -as Non-CSMP
ha low ability students perform nearly

45 well as CSMP students at other abllity levels vis-as-vis their Non-CSMP S(s o
3 ses In

students on_computation tests and that-&SMP

counterparts. On the other hand, there are occaslonal-Instances of weakne

fRese ares. In the large Extended Pllot Tests of fifth and sixth-grade classes,
for example, the lowest ability CSMP distridts happened to perform poorly
compared to,Noh:CS@DWdisWt,r,ictspf similar ability. When: data were analyzed at _
the student level, low ability .-CSMP students. as-.a-group fared worst In comparison

to Non=CSMP students In computationally orlented tests. CSMP classes whose

teachers supplermiented the program least; and who most agreed with the CSMP

philosophy, tended to have the lowest computation scores. But the few findings
of this nature are overwhelmed by most other findings. The data do not support
the intersity felt by some teachers over these issues. It Is worth considering why

teachers felt this way, given the overall data on low ability students' success.

_The computation fssue seems the more stralghtforward of the two lssues: -Even a -

cursory review of the CSMP materlals reveals: that there Is less computation

- practice of the paper and pencll; drill and practice variefy. It is not likely that

this difference Is entirely compensated for in the teacher-led lessons, certainly
not when It comes to the multiple-digit algorithms. Very few teachers rated

CSMP better than their previously used math programs in student achievement of
computational 'skill%&j,rﬁ'dst rated it a little lower. Teachers did supplement to the
extgnt they though > :

¥ hecessary and this supplementation seemed to help: >

Somie CSMP Users approved and supported this supplementation ‘and did not feel it .-
to be a particularly black mark against the program. Teachers generally know . - &g
how to teach computation skills. They were able to’ fit the supplementation in
with short bursts during class or as homework, had lots of practice materials -,

around, and could easlly check student skills. Bat many teachers were encour aged

not to supplernent by coordinators and by the Teacher's Guides whose spiral * &
philosophy downplays the need for supplementation:
)y i

69



I
e

Regardless of whether this supplementation. was done surreptitiously or with

approval; it requlred ‘additional time in an alréady crowded schedule. In some

districts this was recognized and taken into account but usually the additional

time burden fell squarely on the teachers' shoulders: ",Thus, this percelved

weakness probably does exist, can be ameliorated fairly easily, and at a cost
which seems high to.some ‘teachers and iow to others depending on their view,

and their district's view, about priorities in mathematics education.

The issue of appropriateness for low ability students Is more complicated.
Substantial though smaller numbers of teachers felt that CSMP was more
appropriate gfor low ability students. In ‘questionnaire and Interview Tesponses,

many teactiers sald the program had positive effects on low ability ‘students:
"...seems llke students working at all cognitive levels get something out of",

"there's something for that child whq isn't quite as fast...can still participate éhd;g,.;."'.z"i

be right and (the program) clues me intdb what they're thinking". Given these _¥ " °

teachers' views.and the generally positive test data; it is worth considering why -~ -,

so_many_teachers did not like this aspedt of .the programi: A few reasons are Tl
. offered here. . , » T -
4 ;

For many teachers; the Issue was tied to the computation issue: They had S’érﬁe“

doubts about whether parts of CSMP; especlally geometry and probability, reafly a
taught mathematics; and whether; these areas had any practical value: They held”

these views even more strongly faor low ability students, whose primary %*’
educational need was seen to be adequate computational skills. Higher ability - % -, |
students might or might not learn problem solving skills but one way or angther~
WbUld,pﬁCR up the necessary computation skills: Low éﬁiﬁty students COlijilg;r-lU:E‘;bre
‘expected to learn many problem solving skills and without the teacher's helpthey
also wouldn't- develop adequate computation SRivi'l"s; : ‘ .

Teachers of higher ability classes; with only a.few low .ability students, were ,
more likely to think CSMP inappropriate for low ability students than teachers of =,
lower abllity classes, with many low ability students. The gap in achievement -
seermied to wideh,for,s:omegfeéc%ers of high ability classes. This"fnay be because™
CSMFP gives the teachers many opportunities to see.their children. working at
genuine problems and responding In class to difficult questions. . Clearly some
-$tudents show abllities that were previously masked. in the traditional computa-
tionally oriented prograini. The three and four-star workbooks contain some ’
genuinely challenging material which some students ggbble up while others never
even see;, There are probably more occasions trian?fé'i'merly for good students
"get it" and become enthused while the slower students appear lost.

e e . .. . Ll IO
Thus, even though low- ability students may have benefited from CSMP (as test

data suggest), teachers' day-to-day experiences suggested to thefn that these

students were getting farther and farther behind. ThHe CSMP curriculum does not
- contaln progress tests, but teachers could easily check their students' computa-

tional skills against their own well-developed, experienced-based standards and find

the program lacking. They did not have -an easy way to measure students’
thinking

compensating gains.
[ 4

ills; nor a standard agalfist which to compare it; so could rot see any

kY
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Many teachers stated that- the spiral approach: didn't work for low ability students

and that they had to reteach crucial parts of a previous lesson because students.p

didn't remember from -the last time. This led some teachers, sometinfies with
district support, to regroup lessons and teach several related lessons In "a block;
contrary to the recommended schedule of lessons. Observations suggest teachers

may have been right In some Instances, but it was sometimes hard for anyone to

_determine which elements of a preyious lesson really were crucial. It was also

difficult at times to predict whgther or not students would 'somehow _muddle
through the new lesson In spite of only a hazy remembrance -of thé‘}nrevious»-
lesson: o ) :

CsMP places heavy emphasls on the Mguided discovery approgaf.” This means
asking questions that students haven't heard asked ‘before, let alone ‘know the”

answer to. The ratio of questions that students can readily answer: to the total

nuimber of questions asked In a lesson Is probably much lower ‘im CSMP than in

traditional programs. So teachers see many more instances then they are used to
of Jdw ability students not being able to answer a guestion:

‘Lower: abllity students who transférred Into a CSMP classroom were faced with .

- ..sgeefgl;catch-up problems because they had to learn the special CSMP represen-

“tational languages. Agai, test data indicate they did catch up but this

‘undoubtedly requires speflal efforts by teachers which would not be necessary in

a traditional program. The spiral approach, though helpful in this regard, may

also stretch out this catch-up process. :

In summary, some teachers' day-to-day experiences suggested to them that the
program didn't work ‘well with low ability students and this conclusion was not
altered by abstract test data. This opinion was reinforced if they did not share

. CSMP views on decreased computation emphasis, the spiral scheduling approach,

and guided discovery lessons. Most adapted the program In sensible ways to

remiediate this problem, and the adaptations may often have been warranted.
Some made such extreme changes that the program became very different and

gradually ceased to be taught.

Teacher Observations SV _ '
Teachers at over 40 sites have been observed teaching CSMP. Most lessons

observed followed the intended lesson in the Teacher's Guide at some_ level of

correspondence, but there was wide variation in how_faithfully, ‘and how well; "the
lessons were taught: This variation did not seem to be related to objective '
factors such as size and ability of class, district circumstances, teacher

xperience and background, etc. It had more to do with teachers' general teaching
skills and their understanding of CSMP.
General Teaching Skills. Most teachers had at least adequate classroom manage-

 ment s<ills; students were reasonably guiet and attended to the leSson; teacher

and students %'c_jmg,bé heard;, work was assigned and the assignment understood,
materials were g hand for use. A minority of teachers, perhaps 10%, had

sometimes temporarily, sometimes for the duration of -the lesson. These problems

had nothing to do with CSMP arid- no doubt affected learning in all subject areas.

management problems that were enough to disrupt the lesson seriously -

W ¢
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But CSMP placed an added burderi on poor managers because of the many student
and teacher materlals; the complicated schedules; the long lessons and the lack of ¢
closure (objectives) Inherent in CSMP's spiral approach. It may be that such ’
teachers could cope better with a very traditional program involving; say, 15
minutes of lecturing followed by 25 minutes of drill and practice in a very ‘
circumscribed, computationally orlented curricdlum. | In either case; the students

would have to take on a larger burden of -the learning for themselves; hid’ier

abiiity students can do so; lower ability students cannot

In addition to having basic management sRiiis most teachers also had reasonabiy
good expositorl skills, usually adequate for expiaining the mathematical concepts
and skills in CSMP, provided they themselves understood them. The teaching
skills that were miost fmportant in CSMP had_to do_ with asking questions and
coping with what might be called CSMP's "guided discovery":lessons. @uestion-
asking techniques needed for student learning include ti‘pef’. owing:

asking for severai answers to a question
and*asking "why" ior "why not" questiofis,

basing e next question on an evaluation of the previous response,

. C -, . oL
walting a few seconds after asking the question before naming_ the respondent,
distributing questions wideiy, : |

, matching questions with abllity of the resporjdent .

following up on the consequences of an awswer

when necessary, asking the next easiest guestion or a related question that

'has been previously answered I (__\

-

.i .%ny good teacher should possess these questioning skills; But their crucial

fmportance in determining how successfully CSMP Is implemented In the classroom

ltes in the extent to which the program demands and relies on-them:. The «.

"pedagogy of situations" is in some ways: a -problem gofying approach, and th&.list

of question-asking techniques.given above.contains m many that are necessary for
, any good problem solver. One reason problem solving is not taught often or .well
is that these are not easy techniques to learn. For example, In developing
lessons, some teachers shortened the lesson to what was virtually, "Here Is the
rule. Now apply it." Althoughgghe lessons in the Teacher's Guides are full of -
suggested sequences of quest®hs and pgssible responses; they can never be mere “;;»‘L
than guldes: Following the. guide siavishiy creatéd as many problems for teachers

as straying too far from it did. . - Yt A

4 -

The vast major,ity of t-eachers haﬁ&id some of these, question-asking techniques
well; others not so well. Perhaps the hardest to achieve was responding
effectiVeiy to an incorrect answer when that answer should have provided a -
tip-off. about -an important misunderstanding of a concept. For many teachers it
was clear that CSMP was their first experience In a curriculum which expiicxtiy
required these technigues and they were making a genuine effort to Use them
according to the Teacher's Guide.

“
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It is this fact which prompts many coordinators’ to think . that the real strength of
CSMP is In the teacher training it provideés through the Teacher's Guide. Visible

* irrprovement could be seen in some teachers after a year's experience; they.
became better guestion-askers: It is unfoctunate that most did not receive the
kind of intensive in-classroom support from coordinators that would build these

skills faster.
A related issue .of critical importance was the way teachers incorporated CSMP's

-guided discovery approach: Declsions had to be made throughout the lesson_about
how long to wait for an answer {or try for the correct answer), how _much to

explain, how many questions to ask, etc. . Though there is general agreement on
what the good question-asking technigues are (observers know them when they see
them), the effectiveness.of the best kind of discovery approach has always been a.

source of disagreement “among educators. When observing CSMP lessons it was *

most often the pace of the lesson that had the greatest impact on H’éb’tjé“eﬁéij;

. There was wide variation in how quickly the leséon moved @long: For a given

 lesson which might have an intended development time of, say, 25 minutes; about
. 20% of the teachers might do it in 15 minutes while about ‘35% would require at .
least 40 minutes. Some of the variation In pace was related to the overall
- ability level of the class, but' mest was due to teacher differerices. Probably
*! more teachers erred on the side of too slow a pace than too fast. Some . .
; ~ téachers slowed down’ when computation was required-and. then speeded up during
‘the problem Solving part of the lesson: Certalnly the most. effective lessons were -

those with a crisp pace controlled by clever questioning and supported by
thorough preparation and understanding of the:lesson.. The most. palnful to watch
wete the ones which dragged Interminably as teachers’belabored -unimportant

i

»points or repeated unnecessary examples. 37 % ;

This difficulty in judging pace is understandabl® givénthe nature of mast CSMP
lessons: Because many different mathematical ideag are:touched on in most' 7.

lessons, there is often no single, focal point fog the ‘téacher to. concentrate ‘on by

F ' skipping parts or adding other parts.”. In most ‘cases of @upstantial deviation from
0. - the lesson.plan, the resulting lesson was less effective thar the'ariginal : =
’ }; Compounding the problem was the natural, and perhaps. justified, reluctance to
zoom on to the next part of the lesson, while students were still having -

difficulties. In some cases it would have done no harm-because of the nature of
the lesson since the developer may\have expected some students to get more out
of it than others; or the concept was ore full

other cases, that part of the lesson wy@Ptruly a prerequisite for understanding

_to be developed more fully later: But in

what would-come next. Only a thorough understanding of the lesson, and other
lessons in the sequence, could enable the teacher to make an accurate decision

about when to stop and regroup and when to rnove on:

" Overall, lessons took longer than intended by the developers. A single long_ lésson -

might be split into two lessons by the-teacher. An additional lesson might be
prepared by the teacher for consolidation or as a worksheet assignment because

the whole previous math period was needed for the teacher-léd part of the

lesson. This lengthening of lessons, in an already full yearly schedule {with
occasional tirme taken for supplementation); caused many teachers nat to complete

the schedule or to drep segments of the schedule that they considertgidto. be too
hard or too much off the main track; such as geometry and probabili Agaln,

this happened. more often in lower ability classes. |

¥ | - ‘
- - . .
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. On the whole most teachers did a fairly good job of pacing their lessons and
" learned to xmprove with experience. The teachers who had the most difficulty in
malintaining pace were teachers who were naturally inclined towards mastery
approach; but who nevertheless attempted to teach the lessons according to the
guides. At the other extreme were a few téachers who. preferred a directed
teaching approach, changed. the spirit of the lesson to fxt this preference, and
thereby did most of the thinking for-the students.

Teachers' Understanding of CSMP. There were three ways in which teachers’

understandxng of the program played an imaportant role in the guality of the
lessons observed. At the lowest level was simply being prepared for the lesson:
knewing in advance what the sequence of_activities was, preparing needed
blackboard dem'onstrations having other student or teacher materials available,
having some idea of the: way questions *would .be. asked; and knowing - how ibng to

vote to various portions of the lessons. This is a fairly onerous b for Iirst

‘year CSMP teachers since many of the-lessons run eight pages or more in the

Teacher's Guide: It was not uncomimon for ‘teachers.to have#the Guide firmly in

hand throughout the lesson. Some teachers had obviously done little preparation

and this contributed to sense of floundering; long pauses and: eventual loss of

interest by students, a generally vicious circle that made lessons ve long. .

Other teachers were superbly prepared and in full control. Most somewhere

" In between. Gradually, dependence on the Guide decreased with txme but -even

fqrﬁexperxenced chers it was rare not to see the ‘Gulde opened at the right
page and handy fi cca@xonal reference.

The next lével of teacher understanding was the content: how to sclve the

problems, know the good strategies for playing the gamies, Know:. why some

answers; are good and others poor, and know all this well enough to respond

rapidly to classroom situations. Long pauses while the teacher figured out an

£ fptuiagiated ey =k PR e T

answer almost always disrupted the smooth flow of the lesson. It was at this

level that the more mathematically able teachers were at an advantage but even

for less able or interested in- mathematics such problems could often be tied to

inadequate preparation, i.e:; not actually going through the various problems and

situations and thinking about them as they did so. Wrong answers were given by

teaghers on occasion, or they accepted an incorrect answer from the student.

'Because of the potcntxai damage of such errors, this possibility became a source

of tensxon for some teachers and they bfame flustered

" In other classes, students were obviousiy used to this.happening occasionally and
corrected the teacher who made a matter-of-fact adjpstment and continued with

. the lesson. In many waysethis response fostered a:véry healthy and cogperative B
atmosphere for learning. In defense of the teachers; it must be said that becaéise

+ the CSMP materials are so rich and layered with many levels of mathematical, .

' thinking; the curriculum is replete with situations amenable to téacher biunders or
ment staff Most teachers were somewhat apprehensive about the CSMP content
when they first began teaching the curriculum; and this was especlally true of
teachers at the upper grade levels. But with experxence and conscientious
ﬁeparatxon they were observed (and reported themselves) to have 1mproved
dramatically." . R :
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The highest level of CSMP understanding, and the most difficult to- attain, was an
-« understanding of why things were dore the way they were, l.e., the parpose

e " behind the’ various lessons and exerclses. There are many neral statements in
L the Teacher's Guides about the various mathernaﬁtigalfgsgeicgiqfﬁffhe lessons, and.
about the problem solving and -higher order skills belng emphasized: But these

are not described anywhere in detall, or In behavioral ‘terms, nor are they
categorized or referencgd. It was often difficult for the teacher to know where a
lesson was golng or why¥a“particular sequenc® of lessons appeared In the
curriculum. The lack of understanding about, and In some cases disagreement
with, the philosophy and goals of the program occaslonally affected teachers'

attitudes towards the program and their subseguent’ performance In the classroort:

This attitudinal problem was likely to get worse rather than better with _

experience. Some teachers came to see the program as having an excessive
_Eommitment to nebulous kinds of unmeasurable thinking skills resulting In a weak
~*development of the familiar skills and concepts that teachers approve of and know
fiow to teach. Among the ways in which this attitude manifested Itself in the
classroom were the following:  an impatience in getting to :the point of lesson; a
fixation on getting the correct answer, a need to see observable progress in

students' performance, subtle to drastic changes In lessons ‘and sequences of

lessons, ‘an Increased emphasis on student written work, limited expectations of

what students are capable of doing, and sharply defined expectation of mastery of

certain skills at certain times. :

' — servations. In summary, teachers who had good general=
ized teaching skills, who were willing to prepare adequately In order to learn the
content and léssons of the program, and who understood and agreed with the -

philosophy of the program; were able to do an outstanding job in the classroom.
Many memorable lessons were observed which cried for a wider audlence to see.
the power of CSMP in the right hands. But this combination was hardly the

noTan; more commonly observed were lessons presented In a fairly competent way
by teachers doing the best they could with a difficult curriculum. They usually
got better with experience and the highs generally outnumbered' the lows: For a
significant inority of teachers, several pieces of the combination of factors

listed above were absent and the teaching of- CSMP moved Inexorably towards the
more traditional approach. : - ;o

-
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" likely. Coordinators from outside the district (such as a local University

Surh’m*arz

" CSMP has been successfully Implemented in many dlfferent kinds of school

districts with many diffetent kinds of students. Through ,19,82, 134 school

- districts had used the program and as of 1984, approximately 55,000 studenits

were using CSMP. The program tends to be used less often In grades 4=6 than in’
grades K-3. There is also a trend. toward usage by higher ability classes in the

upper grades;

In any given year recently, over 90% of the districts using CSMP one year

continued to use it the following year. The curriculum is still healthy in spite of

virtually non-existent support for dissemination from NIE since late 1982, /

The role of the local coordinator has- been vital to the iccess of CSMP; without

‘a skilled and influential person at the helm; a solid implementation was,not

professor), or with single-school responsibilities (such as a principal or teacher),

were much less successful than coordinators with district wide responsibxhties

(such as a mathematics supervisor).

S

The coordinators' biggest concern, and most dxfficuit Job, was training teachers

for €SMP. Teachers and/or financlial support were not always available to the

extent necessary to meet the CSMP recommendations for training (from two to
five days depending on grade level). Consequently, at least half the teachers
received much less than the recommended amount of training. . This job got

 harder as more classes used CSMP, at higher grade 1eveis, and as new teaehers '
‘entered the system J v

[ 4]

Another constraint on the e of CSMP was the cost of the program; which
tended to be competitive with traditional programs. in.start-up casts but more .
expensive to maintain, particularly-jn grades 4—8 where consumables needed to be
purchased each yearw :

Teachers who had gbbd general teaching skills, who were willing to spend the -

-time in training and daily preparation;, and who agreed with CSMP's overall

philosophy; were able to do an outstanding’ Job of teaching the program. The
absence of any one of these three attributes - sRills, commitment and philo- .. .
sophical agreement - reduced the program's impact In the.classroom, and it came
td look more like the traditional mathematics curriculum. “But 'in any case, ‘most
teachers supplemented the prograrmm with computation practice and drgpped

_portlons of the curriculum; especially lessons In geometry and propability. .

Questionnaire dat" from a large number of CSMP - teachers, showed that ‘Eeachers
rated CSMP higher than the previous curriculum they ham-used and hxgher than
Non-CSMP teachers rated hexr curriculum, In: A '
overall quality,
student interest and involvement;
students’ Iééi(:al reasonmg abmty, s
: approprlateness for high abiiity students, hnd

student achxevemer:yt in: mathematicai concep_ts. -

4
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’ On the other hand, teachers rated CSMP.less appropriate for low ability students,

and less effective In teaching computation skills, tharethe previous curriculum
they had used. ‘ o ' :

In summaty, although CSMP Is a difficult program’ to Implement, but it can and
has been Implemented successfully for several years In many different settings: '

The previous chapter concluded withr& list of CSMP features that'make It a.

distinctive curriculum, and suggested why such features should make it a deslrable

, program. The features will be reviewed here, and it will be shown that each.of
them is a double edged sword with equal potential for making it-an undesirable
curriculum. - -

1. CSMP contains recommended new content:
The content Is also new to teachers, most of whom have very little formal

mathematics background and do not understand why such content Is needed.

They resist It and it Is the first thing to be dropped in a time crunch. .

2. CSMP resequences certain arlthmetic skills and slows thelr rote development

~ ~ - .. to ensure understanding: .

Traditional wisdom holds that students should master certaln skills in certaln

grades: addition-algorithm #4n second grade; subtraction In third; basic .
multiplication and division facts iIn third; etc. There Is.pressure to continue
this timetable because of test standards, student mpbilify; parent expecta- _

. tibns and some teachers' bellef that this Is the way the werld is and should
remain; d L. ‘ :

3. CSMP promotes higher order thinking skills by presenting rich mathematical
situations: Such situations do not usually culminate In a specific target” for
mastery, but instead emphasize the process of getting there. Each lesso
may have several objectives but none has to be achieved for the lesson
be successful: - ; : ~

* This organization. contradicts much current educational practice which .
Amphasizes an Instructional. process of stating objectives, providing instruc-
‘tion to meet those objectives, measuring student outcomes, and basing next

Instruction on the results of this measurement: Teachers see games of

strategy as frills, rather than as a way to learn thinking skilis:

4. #CSMP lessons extend the length 6?*"%@3 teachers engage the whole class.’
- L o i ST . -
® This extension réquires more preparation by teachers and Is physically de- _

manding. Teachers have less time to work individually or with groups of. - .

+ stidents. o ] R

1

-% . 5. CSMP has developed an extensive tféihiﬁgptbgté'f

extersive training program.and fEraining materlals ..
help teachers use the curriculum successfully: A

Inservice tralning Is difficult for most districts because of the cost and =
. extent of training, the time reguired for .teachers to particlpate<and the . _

need for skilled trainers.

" L Z
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6.t ij?:hﬁ;s schédyié of lessons Incorporate. the spiral épp’rbéch.

The lack of specific behaviaral objectives flles in the face of current
E‘?lly prevents stiy

mastery _teaching which gen nts from progressing to a .
new tople untll they have lebrned the oldefle.: Teachers feel uncomfortable ;
when toplcs are left uncofmpleted and wpfen students don't remember |

5 covered. ' 2 '

-everything from the last time a topic w

L« 7. CSMP ises representational languages which are mathematically potent &nd
s reduces the verbal load on students. B s o

~

for new students and are difficult to explaln to parents and administrators:
Sending work home sometimes creates problems with parents. . . &84

e,

;.. These languages take time for the teachers to learn; require catch-up time

8. CSMP reduces the time spent on rote development of cormputational s<iils: -

Most teachers have, over the yeérs,jeveldped good methods for teaching
these skills. Since the sidlls are easfly measured and hold a dominant

position In standardized achievement tests, they have galried acceptance &

~the “real" mathematlcs content for students. There Is Incyeasing pressure on
schools to be held accountahle for student performance (for example, through

/ state mandated criterion-referenced testing programs). Teachers bellsve - -
these skills are the one outcome that all.students must achjeve. . —

-CSMP provides extensive Teacher's Guides with detalled losson plans. s

0.
ol

~ Teachers need to put in more preparation time. Some teachers think that
the guldes are overly prescriptives : e |

10. Student materials are attractive, high guallty and easy for students to wse.

bought each year.

Because they are consumable, new materlals need to

This makes the program more_expensive In the upper grades than traditional i

textbook programs where the text can be reused for several years. Lo "

Moreover, since student materlals are not in textbook form, schoals:..©
, gjmgﬁmes can't use regular texthook funds to buy them .and it Is difffcult to
“ get the program on state-approved textbook tests. . _

The traditional mathematles currlculum, used virtwally nationwide, Is relatively -~
robust: It can simultaneously withstand many different kinds of criticism because ~
of its low cost, its easy-to-measure goals; its familiarity to allteachers and its |
established position. . CSMP, on .the other hand; Is relatively fragile; any single -

one of the many problems described above can scuttle éﬁ,i‘ﬁibiémenta_tlon;

!

f

“ Sweeping changes on so many fronts at the same time, as CSMP attempted, are :

- bound to be resisted. One ‘Meed only look at the discrepancy described in the - o

NCTM Prism survey between math supervisors, -téacher tralners, and researchers
on the one hahd*and principals, school board members, and the public on the .

power /to change the views and practices of the:second group.

-

other; to know that' the ‘first group - the mathematigal experts - has limited

3 - T ;
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It may also be the case that' OSMP Is viewed, even, by;?ﬁje educatbrs wHo agree

with the reasoning behind its approach, as a somewhat eccentdg program. A ’

- : single; comsistent philosoptly and way of dolng things-are omnipresent; one could
not_call CSMP eclectic. Perhaps the point of view that sparked developmenty.
alsd prevented. a practical accommodation to the ; nd
implementation. Or perhaps the creative single-mindedness necessary
a program of this scope and consistency is incompatible with such an
accommodation. - ’ ' ) '

igencies of marketing and -~

ndedness necessary to produce

t
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-'apblicatxons and problem solving: \ i “~

W. STUDENT ACHIEVEMENT TOTAL MANS SCORES

MPhed in the evaluation of any ccarricujum is "How
l know AR 11 different, as a result of their participation?"

"Answering this _ge€s) ith respect to CSMP presents some interesting probiems
for assessmen Goais are given only at the\most general level, suct as fidynamic

creativity." In he spiral approach; content is interwoventat suceess vely ore

camplicated levels; but expectations of mastery levels at" any pofnt in the cur->- - -

riculom-~are absent: Topics in which certain mathematical ideas or processes are
used may disappear after brief usage: There is a continual interchange between

comtent_and’ process: And most difficult of all; the special €SMP languages are
~"%re_ vehicles In which, almost everything takes place concept development

-

The maln vehicle for the evaluation of studéht,iéar'riiﬁé ‘was the MANS Tests;

Mathematics Applied to Novel Situations; a series of short tests; different at éai‘:h'
grade level, developed by the evaluation staff. The tests probed important .7 =

mathematical processes; such ‘ad’ relational thinkmg and estimation, by presentiﬁg R

~ students with generally unfamiliar mathematical situations-that did not use any of
" the special CSMP~ terminologyl "The tests were administered to large numbers of

»

- and the MANS: N

CSMP and Non-CSMP classes in grades 2-6. This chapter will describe the MANS
tests and present student data. The next chapter wxll descrxbe student per-
formance on each of the MANS categories. R . :

On the other hand, CSMP Is an ele'm'e'n'téry school of{;iculum which is mtended to
be the mathematlcs program for schools which adopt it. Thus, users have an
expﬁfation that the program will provide students with th#” knowledge and skills
‘that are generally expected &t these grade levels, regardl ss of the Intentions of
the program developers. In order ‘to investigate. thi j icern, & wide variety of*
standardized tests was used over the courseﬁf thefEhRekon. ‘Because .of the
goncerns expressed by many teachers/ about’ mf ooy A poutationsl ski;lgot
SMP students, this part of the evaluation camg HNO | the computa?!on &
sections of standardized tests. The results of t_
described in Chapter VI. , s 4/‘ : &

Testing was carried put in two ways: The main &)urce of data for this report < .

h IRN

‘was from tests administered during the Extended Pilot Test for each grade level

of the CSMP materials. These Pilot Tests were initlated by CEMREL; with

school districts cooperatmg as part of their partxcipation with CSMP. A

secondary source of data for this report was a series of Joint Research Studies,

initiated by local‘districts and carried out cooperatively between CEMREL and a

local district on an Individual basis: These Joint .Research Studies tock place.
after the Extended Pilot Test and involved reyisQ\d versions 'of both the curriculum
3 .

. 5’

Rh Kinds of studiefs, the d s were comparative m nature #thh the per-.

formance of CSMP classes coméared ‘With that/of Non-CSMP. classes. The method
of analysis was an Analysis of Covariance on class- means, with class score on a

reading or 'vocabulary test used as a covarlate. . @

s,



{ - "  The MANS Tests ~ AN
: s g S . ' X

The MANS Tests were:the principal measures of student outcome ugedmtms/

evaluatigh. - They are 4'.collection ‘of short tests, designed to assess how well * - ‘g
- students can use mathematical thinking and_skills in situations that are new or. )

unfamiliar, to them. The;fests are in plaln English and do not use terminology T

- that s specific - to: any ‘gafticular curriculugn, including CSMP.
< The MANS Tests are.hormally contained In two student booklets at each grade - -

\level,~each of which fequires a period of 30-60 minutes {depending on.grade

level) . for administration. Each booklet contalns several tests. Every test has its

own directions which:a speclally tralned tester follows In explaining the task and

, describing sample items after which students then complete the items in that test
AR on. their own. A flexible time limit; typically about 5 or 6 minttes; allows almost
v all students to finish. Most tests contain 5-9 items. : ' : ,

Ry L e - - S \‘ -
o " Each MANS test takes up one or two pages in a booklet so.that diagran?an”d

. illustrations are large, wdrds are easy to.read and there is-ample space ‘for

students to do scratch work. For most’tests, students produce their own answers
instead of selecting one. of several given alternatives: Answers are to be written, =

in ’the bookliet and ,c'e'éh be erased or crossed out; no special pencil Is required.

+© "Jat each grade level; one of -the tests'is a standardized vocabulary test, whose
purpose is to derive an_estimate of t! e -abllity level.of each class which can then

" be taken into’ account. in subsequent analyses of covarlance. L

simple version of item samrpling is used for.most. tests by having two versions

of [each test booklet. Each version looks the same at first glance; pagination,
sarkple iterms and format are identical but the actually test ltems are different.

© The Ywo sets 'of test items are similar in general difficulty but are not_neces-

. “sarily statistically paraltel. The class smean ‘is the main level of ‘analysis fot the

+- NANS. Tests. Thereforé, having a random half of the class take each version'of .
" the JbdgKl8L allows class. means for a test to be based on tWi_'ce as many items Y

"out extending the testing time:

Thé MANS tests. are different in each grade level (grades 2-6). Although some.

. ,-x-* .. kinds of ‘tests. may be repeated from one grade to the next, with some over-

: Ia"p"p’ihgif iterrs, the test$ are always somewhat 'diff’er,e_ﬁt. at each grade.
The tests are classifigd 'Inth categories based on rmathematical -progess or content.
There are seven process categories, each of which Is represented byvat least one

" test - at ‘each grade level: In addition, there are five special topic categories -
- ‘which Tare imtroduced at the upper grade levels. Appendix G describes. each. of

the 57 MANS tests, groyped according to category. " Each description includes an -

abstract of it}é;tés't;-how it- is administered, and some sample items.

s s
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A brief. descriptlon of each proti\gss category is given. belaw, together wftn items

from some of the MANS secondy¢folrtls and sixth grade tests.

‘Many of the items

" shown have been much abbreviated" frpm the versions seen by students,.but the

set of Items for each category will give the reader a better operational ;. under-

Cor'rputaticn. Straightforward cel'c’u'lation with basic fact and alaat
: aaralzed achievernent tests of computation were sometimes used L

Estimation.

’ -stand[ng of what the categories mean.

Most tests were made up of multjple cholce Ifems. A typicai test contained

eight items to be answered In 1 172 minutes; with suitable warnings to students

not to calculate exact answers and with frequent announcernents of how much

Ume was left.

Sample items

Second Grade

©-10 - 53 - 100

90 - 12 is’in which interval
- 300) ’

solution.

either small or easy to work with (such as muitipies of 25, 50 or 166)

Fourth Grade

GOZuAbbﬁl'uliriéuZSS’

2, 6§, or 10 limes

P

work was not usually aiiowed

“sample items

beLElegresentations. Recogniticn or prcduction of ways of representing

Hit = gain émin lose 1

- start with : 3 below zero
end_with - : 5 above. zero
¢ of misses :
# of hits : '.’

:

_Exact ccmputation of probiems amenabie to non-algorithmic

.

The ccmputaticn aspect of the problems was downplayed; numbers were

-
W N

12

Sixth Grade

1

$1/2.- & i < or =i or

~ Which interval contains 1,002.5 & 21. o’

0 - 1 - 10 - 20- 50 - 100?

Scratch

» o

- 2
won
-4

S

>

‘Scrateh work
0 .not allowed

LY
OLa.
Yy
AR
ey

nurbers. In the primary grades, the tests were concerned with whole numbers and
“place value; in the upper grades, fractions and decimais were emphasized* PR
Sarple ,iternsw
f , L . . A .
: - . How many inches? © Which &re equivalent o 1737 -
Write "lwo (hoUsand, vleven” - ) R ) 26 11/31 3/15 4712 S971507
166 more than 901 iv. * s T i) wiieh ane cquivaient’ 10 347 .
' 04+ & 2 4 3 ¢ 4 0750 0075 095 75 7567

*

S Pul an arrow at i.35 in. W —————— .,rm.,T

o 1



which is Larger?  ° R
or 580+290 : ﬁ!iel the mhnrg m{mt_;er

Relationships and Number Patterns. Solution and application of patterns and”™ - 5
AuTber relationshlps. Tests Involved varlous kinds of relationiships Inclyding . )
sequences; ordering, number rules and Interpolation. TR

sample ltems

585 + 250

what is the missing number?

28. 25, 7

word Problem:

|
o 'O

LR
’

$

-

CONGL
N

Wi 700 be jn any ofthe boxes? Whigh
cJaluu]|a]ew]-. Y

N O

?. 50; 7, 200, 400, 800

.
K

13

gy, v
L

darger?  §/2 or 574

0.9 or -0.11111

; mi: Lhi} ﬁ

zan 1/3 but smeMer than 178
larger than 0.2 bat smaller than 0.3

ey

?
.19, 16, 13

and

one-

solutions of word problems Eéﬁdiiﬁq?iﬁﬁzié’v’.éﬁ ‘of computation ,,

reading comprehension, and classified according to types of problem; such -as

P r—;—fﬁ,,,j, . — . {,’}., o o S
Elucidation of Multlple Responsés. Fluency In producing as many

answers (as In the second grade samp
(as in the sixth grade sample).

Sample™items

o m

o0 oo oo W
N W

special Topic Categorles. Special topic categorles appeared only

)

fiterices about 8 . /

-

| R

?

grades and were gaven less emphasis’ than the process categories.

" Take out 3 balls together |
1 C v Add to get total score
4+ 1 . : Give all poasible scores
4 C

, two-and three-stage, extraneous data, fractions, decimals; and .approxifna- .

answers as

-

possible that fit a given situation. There might be an Infinite number of_possible

le) or a finite number of correct solutions (

P
& . -

in_the i,fg’p” |
The tzﬁcegd,

premises of the MANS tests were retained. Problems were new to the students

and

did not contain any special CSMP_ terminology. ! urthermore,

categories did not require the knowledge of any parti¢ular conten

rather general and process oriented. The special topid categories

3

and ‘will be deseribed in the next chapter with the ca egory resul

Pre Algebra (grade 6 only).
Geometry (grades 4-6) '

Logic (grade 6 only) B e
Qrganization and Integration of Data (grades 5-6) 7

Probability. (grades 4-6). g

\

e
o

P g ' I o
G 3 - ) - v 74

o . N/823 : ot

tests in these - _
t. They were. = €
are listed below
ts .

i

/

T T ..
- - B
. .

o

e
v
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v The classification of the MANS tests is somewhat arbitrary in that some tests

could “reasonably be placed In one of two categories: = The categories themiselves o

were based partly on the ten basic skill areas recommended by the:iMational 41

, Council of Teachers of Mathematics and the National Council of Supervisorgpg 5

aht to be nartie P

; Mathematics and partly on processes which gre,,thought to be particularly i
important for mathematical thinking for elen ehtary school. students:  Each of the

following categories correspond to one of NETM's and NCSM's ten basic skill ~* . A

areas: _Word Problems, Estimation, Computation, Geometry, Organizing ‘Data,’ and
Probability. In addition, Problem Solving, the most important of the ten areas
“ocecurs throughout the MANS tests:

Development of the MANS Tests

The descriptlon of .the MANS Tests given above is - reaiiy a descrxpﬁon of the

tests after they had evblved into their present form. The -first wse: of tests of

this kind occurred in the first year of the Extended Pilot Test of second grade,

when a total of 14 tests; some group and some individwally administered, were

5 given to classes in the local St. Louis area.. In succeeding years,,as Pxict Tests

of "higher grades were undertaken; the' tests were gradually refined.” Directions
" were simplified so that_testers at diﬁt.ant sites could; with some training,

- admigister the tests. A reading testp, was included in each booklet; thus providing-

a common measure across sites that could be used as a covariate. Item sampling o
by test halves was Introduced, thereby increasing the number of items that could -
be administered to a class in the YWmnited available testing time. Standardized .-
computation tests were mcluded on a sampling basis, as part of the MANS Tests;
elxminatmg the rieed for a separate testlng period. . classlfl*catlon scheme for. -«

the tests was, developed,

2-5.was revised to xrt:drporate these changes at all grades, to. -imt

- from grade to grade, and o simplify admintstration, scoring and

school distrfcts might undertake, ' cooperation with CEMREL,

tions of CSMP student L‘garmng )

* belows - <& . . T

an

1. Development -of Pj:ototypejfrests. 7[3afsedignf§r1alxsesﬁoff the SMP cﬁrncula’* :
m all sburces) . ‘

i~ . matera s on the one hand/ard of gvailable test materials (

he othey a set of p totype tests was deveioped

rocesses - that were repe'ated in diff&re -CSMP contexts: Gccasfonaﬁy mofe
* fofPral reviews were dpndugted and d in fr uenty counts of various.
: types. of items, operatt ge, ?
g : included sta'rida'rdlzed S;.t
. : ability; tests “used *in ¢#ns hematxc/&edu gation research, and_fests used. in
I previous ‘cucpCuldn. evaltations.” TR process was riore” induc’éve than -
B‘r deductive Hwing . tofthe mt%ted nat&fe of the curriculurn and it lackfsf ] 7
' ’ behav10ra'l obdectives. . A - ) LT e
7 ¥y s\s\; ) v : s -
- — Thecpgtotype tests developed from this procéss ConSlS ed of a sketch of the
e <. * dite ns, s&mples and diagc m?‘for; the student page; a summary of tester

P dxreftxons,

‘he cu mcaiar review was usuaiiy r?er xnformak focusmg on general . -

g eviews of te® materials
S, ests of ‘intelligen fie or academ/e/‘

and few test ite S w K

S v : 16\
) } \ il - oL ’ ‘
] I{‘fw B ¥ - . -;} .’.7 )\ K - ?
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lew gg_wi%% hese . proté e.fests were reviewed by the evalua- .
staf?, external 'CSMP Evalbation Panél, and the CEMP development

A

_ staff. Sometifmes coordinators and teachers also reviewed. the -tests. - ©

Reviewers were asked to T nd to the Importancerdf the idea of belng *

. tested, the falrness of the testing situation for bofh CSMP_ and Non-CSMP

students, and the likely technical quality of the_prpfotype test gs. a test

instrument. Reviewers ‘made numgrous suggestions for lmpﬁo?‘lr@ihe task, -

=+ the presentatlon, the d(vections and the !tems.

‘.

Based on this reyiew, a number of_ tests, perhaps 30% oyerajl, were reiected —;};;

.+ out of hand for garlous reasons. The remalrider were revised for pllot trials:
€ according to reviewer commeénts and new tests were created 8s a :esult of

reviewers\g;)ggestions. .

5. . Local Pliot. The revised -tests, e each with a full set of !tems and carauuy
‘wrltten directlons, were administered to classés of average ability n the St.
Louis metropolitan area, Usually five or six classes were used in two swg.?
because the first pilot Inevitably revealed weakness: necessitating -revisigns -

> and further testing. At least half of the classes tested were NON-CSMP. AR -5

‘ classes. Throughout the pllot testing, observers kept notes of what h happened o
especially: concefning student quést!ons and -difficulties and timé reqqired (at il

this stage .students were givén as*much time as needed). = N

~ ) % "
Thls pllot served two purposes.f/Theifilrsitfvgas to deterrnifge whether the . test ,
; BT wasyror could be miade, practical: The majof’ question In this regard: was ; o
S T whether or not* djrections and samples cq ld be prepared which would enéble ‘ ’
. all students to: &t i§§ast undérstand the ta Man} promilsing*scales had to

'+ begrejected at this®$tagetbecayse of thi§- dﬁfficoity, particujgrly -Jn the lower
s .- ‘grades. The second*purpose served by the tests whs ta investigate the:

® statistical properties ‘of ithe proposed tests: "At the test lavel the most» I
Jdrrportant these const tions were mean per@ent correcty rellability, o
S percent redghing ‘the 145t - items, and distributién of scores, (l.e., not large- . .
™ " . percentagesfaf students geting all or ndhe of .the Items cofrect).” At the ‘

- ° item level most impofﬁﬁnt spropexties were percent correct, r-b!serlal R
A i correlatI‘Bn, 'djstribution of wrong answers, and ?erceht omitted. '
A The p?’?ot Euiminated n the selecti'oh of .a set of- tests. for ‘use In thej-jlrst

' _Year | EPT._Ana addition -tg considerations of ma Kt{emat!cal mer!t, practicality, :

) skiggt, properties; /e%fhencons}derat!o was Important in this - _
Y. mithe testlng séssioh In which these tests were to be used, new
SAts of probjéms would sfollow one after another. Thgs{\

REL] udes towarﬁ the tests, and thelr motivation for-doing them, Sl

llpt testing sesslon, the tester asked students to

- QW of hand§*tow muc r’gy liked the test and these student )
2 \{ Ynore cons!deratlon % test gneritia’
- “ 4:  Firstdyear E 5, ed Pllot Tésts. Thé‘)eleg:tfedf 7sﬁtsigvlere7£arefoily i
D -~ Tormatted In Or. three student booklets, each requiring one testing ]
oA \ . session rangipgy from 30 minutes for second graders. to. 66 tes)for sixth
I_, » 7 graders#THE tests“were’ then ‘administered | he First§ Yeg ! by one or . .
) ., two_ tralned testers tcE\about ten C“Shf ardl Non-( SMP e sses in the St. A
il L.oms‘ﬁrea.,i S = DA
Fooow g, T )
. d . 5 o . ' ' N - -
. < ‘ T M\\( & -
P L 2 B 2 ¥ - = Y
:‘;‘_,§c \A_ - : -




Zin extensive statist,lcal‘ analysis ‘of the resuits of - this é&mmistrationﬁas
- reported to tHE Evaluation Panel during the panel meeting held in St. Louis - **.
. each fall. This review served two. purposes.. First, it provided a preliminary = *
=) evaluation of CSMP_ students' achievement In comparisen to Non-CSMP . ‘

§ students. Second; it allowed the panel to make récommendations for test. A
Yo revisions.- »virtually all tests were revised; some were revised spbstantieuy . e

"«’1" ;. - with new directions and format. while others required oniy a revisfon of a L *-*':j’ :
?4@ few -items. Other tests were elimina(ed entlrely and new -ones deveioped and R
B >" : pilot tested to increase coverage of certaln topics. . e - B
;, h L :" . . . . .

o5 Second Year of Extended Prldt Tests. The revised tests were feri'héttéd ’into o '
; ¢ 16-page student bodbklets an(TprInted in quantity on_ inexpensive rlewspn:rg; .
: ‘.5._ paper. Revised tester manuals wers prepared and distriboted -to"testers who

 were hired at each site and trained by CEMREL staff. Altogether®abbut- &0
.3 - classes were testéd In the Second Year- EP‘F and the results of this testing. o
form the main .data presented inj—thls chapter Son .

S
'. 2 il

: - . From the begmning of the development of the M@\NS Tests thr0ugh ffnal revisions -
“at sixth grade, the evaluation staff remained- faltly stable (two members of the - 1
usuabthree-person complenient *were on .statf throught)ut) and the f‘ive-pepson _,/

Eyg}yatrgﬁpanel ‘changed mot at.all. A common undefstanding of what the.MANS
. Tests' werezin Sto accomp[ish and “how to go~about developing them; led ‘to’
os @Q efficient, informali-and pro: ’fti’veo working relationship. = At arly time of the o ;
ﬂpeveloprnentfprog@'j&;w’asqssIk € to: sketch out ‘two or three prototype tests;: S
+ .'send them to thgndhplsecVe "me@s, revise the tests, locafe ‘and schedule e
puOt SEESJ ,a,d M "J Seae
.ver rt e A A . . » N
L T SOt PR '4" DR S
¢ At eachsuccessive fgradg, level, the selectlom tests B8tame more difficult

s ... begause of the* increased- sépﬁistxcation o stedents which allowed for more &
o -~ complicated ragt ical sxtuatxons, and. the - groader“range ol content and

LT e TR fSuaghuipuiinglh s i el _ = e

u

<

*mathematxcal processes that ne ed to be measmed. “Purthermore, each array of

Rt prevj éa: because it included ret anly the (. = %

new tests especxaiiy devels ed for thagt grag ¥ level; but also all previ usly . used LW
- tests in earlier gradeé ieve}s 7ev7err me r!onsxdered unsuitable "bee: f thelr UL '

difﬁcmty for those younger stud’en R » Pt Co - ¥
St . LN - b EO
-« MANS T¢ % **. RS -/Z_‘: o .}-'5 L ;’» S B
j - . - ‘ 77”77'”;.” T ”,,‘,7,: 5

CpmtedLéﬁlengg%: The number and percent of ites fin each MANisicfategury durmg

- the Extended Pilo Testis shown by



v, ! - r
R R . - N ’ - \ . - B u
- “, o e S .
R " _ ¢ Parcent of MANS xu-u, by Cltno«w‘gzxundcdiﬁot Tests ' ’
’ - };i ,-‘ MANS Clteqor {ea’ Grade 2 Grade 3 Gy a8e Gra@ S .Grade 6 A;;E;ij: ‘
- —_— - S . ’ R ;
f ; ggﬂgg!tlon S 24 27 [ N 17 .5 08 ey v b
‘Estimation - _ ) u .18 14 . ‘17, 09 (14 T
. Mancal Arlthmtic S} BRI SRR L | 14 St an .
i J— - : L . ¢ . . ' _' . - ' N / K ﬁ’ _ - \‘
. 11 15 ° 09 ;tosy” v W >
’ 20 -0 0 1S (16) N -
- ¥ + ‘ - fl;‘ ?r . : os . Y (07,7 7,,_ v - -i\ '-.‘ :‘.}
L o A v Toer b oa.
o T W Ly \ i-‘ < - : ‘ .
4 1 03 H T P A T ,
‘ ' ' o QR L 08", . - Tt T 1
Organtciﬁtor\, ot D.ti - 0x- - - 03 —02% _ ;. L. R »
peemuu.L v o8 P E— T o SR
Rk 7 - o L i
; « Tocal Nqntpr of m-u lg? 190 249 ., 309 ;424 4 ; : o
2 : o " Gradee 2, 3. 7§o-putia6n was tentdd separstely from MANS Tests 11}3\ aifferent
: v , . standardized tests used in each district. The ﬁu-bet- ln _the tlbh are’for the CTBS,
e =™ which A wap ‘usgd; iy four of the i@hkﬁta Lol
o T S Gufdﬁeo 4, S. The\gomputgtion test of _the® §tantogg b,c!‘ . Test and * s F
% "<~ CTBS ware, intorpo tha an&«-uﬁ In gridepcd $nd § reffpec 5
" . tively... _ _ 2" 3 f .
N N . - Grade 6. (A =p2 )k:‘:On-tzucted co-put.tﬁan test vae. piat tha ) NS, L
T v N - I ‘c,;’ i'\" . ""‘5‘-:'[-'- -
S . .The tota&, number o te?xi 3 mcreasw frea grade tq grap’e cause. of imcreased
.. ‘use of item ¥amplingpnd because the older stugphits ‘worke faster.ﬁggqputg: L
B tion, Estimation; _ntal A;;tpfneuc; and Relatiorhips &t ‘the categories that -2
« generally recelved musst emphasis, though they ‘accounted TBf a lower than average -
proportion af the Sixth grade MANS beca &> of the inc}uslon of the five sﬂai
&top categot&eﬁ. PR . o - .
L * . / :J‘ N < - A

- usually#have three gections. ; cqn}ﬁqt 777777777
There are separate MANS categories'\in compcntaL

&
Standardxzed mathemat'lts tests
~ cohicéfts, ahd"word problems.y=There are séparate MANS categories *I1 Compd -
“ tion and In word pfoblems; ere Is no. separate _category- for. gbnceptsr since . /

< _these kinds of fterrs occur thiﬁu out ‘the remalning categciries:. The: average

number of ite~s In ne matheinatics settlons of ‘the seven leadimg stant

tests! Is shown oW, ~with t%correépendinammber of Mi-ws ltems f he-
Extended Pllot

\E ‘unu S : .- 2 L
- far bug,of -r.-e emeg, MANS “vetsus Standardized 'r.p : ‘ o
- - . - .
gg;lon frems Number of Oéhcz Items \ 5 R N

N R N “Trdndacd WANS Standard MANS
; : 1 " Tasts © Tests,

- # 38

P 34

v ¥y .- 53
P 33

5 S Ho - .S 54

s L : . S : 54

f *'i'NS Tests hag:ir




e

i
]

usIng the Spearman Brown formula, to get the KR-20 for an equivalent 20-item

Reil The KR 20 reliability was calcUlated for each scale and adjusted, 4

test. The reSull:s are summarized below In’ Table 10: . -

' ‘%‘3; . ; Q . i . w i ‘ ’ _ . \ . L
o M . - = . _ __ TABLE_10 i T m et
. . : L Sumry of KR 20's ACross Gradex 2-6 , Lovg T
‘ ; “y \ mjulfod By Spearlnn-nrmm to 20- uem Test . . : - T
: PR E S . -
T Tatal § Aye,uqe ' Average ' # KR 20°s 4§ KR 20°s # KR 20's ,
- ' Category of Tewts ‘.51 Items KR 200 5 >.80 J75-.79 - < .1S .
X i . 1 B . " X '
| mputation! . . 6 1 82 v 2 o - -
5 s€imation - 18 8 * N 9 s 4
) iMental Artthﬂéfté 19 7 B8, 19 "o 0
ﬂ \Nunber Repreg‘entatiorw 12 - 9 .81.- 7 9 ;;f:' 1 "e
: Rélat 1onah1ps 22 - 8 .86 19 1 2
D - word Problems . i3 § 86 ¢ i i S
o 5 Elucidation T L6 11 YT voe 0 .0
Lo .? sPeciai(Q‘op(ic- - N2, 8 83 . 8 2 3 e -
-4;‘ '4_ . . - * . .
7 %' -Does not. incliae standardized tests incorporated into MANS tests. R
. - o , . . . “’7* , ) o _r . ¥ : ( - . K4
* x’ ) - - ;. ’ﬂ. v

3 _
. »

" Most- tests. (75%} had' a rena”bmty' of ‘at least .80 -and only. A few (9%) had a relis .

Which Included - many mumﬂexchoice tests that had short time hmits to promote . ;‘
rrapld mswering . pal . : T

.« Correlations with @t
between total foreg d “TTieasures of readlng abllity that were used as
Nz covariates in the -data analy rs Because of item sampling, different students took .
& different -sétg Bt - ite'm's, hence the median correlation coefficlent across different.. - .

forms is: repo%; Jn’second and m—rades the medlian

lor three’ achie eht tests Is _reported. o 4\/,; e .
: o~ - W 'rABt.y/H“ T A L
P iy \_\A {led.lan Corre.ht:ions Betweern Total Mk S core
- ] % L and Btandardized Test. Score, . 0 . . .
N T . ¢ (5 I R - ;
ré@ tandardxzed# St)ﬁardized s " Ruhimann knderson' :
. CoA . eadmg Tests Matheoﬁat»xcs Tests \\Ab’ili-ty rest’

.77
T , 70

t h Teadmg sco
1 ’lations’

1§
.~;
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T 4 |
Corremti? with Teacher Rating of Student Abiii In grades 4 and 5, teachers
were asked [o rate the mathematical problem solving ability -of. each of "thelr

- students, wsing a 5-point scale. The median correlatién with 'total MANS score was

66 In lsth grade and .57 in 5th grade.

* Teacher Rating’ In fourth and fifth grades teachers were asked to rate‘the s

fmportance of each MANS Test'on a 1 td 5 scale, where:1 = not Important and 5 =

‘very important Average ratings for each test Were calculated; then these average

,7 %" -
ategories were always rated very highly, 4.4 or better (Co‘
ﬁWord Problems) , ,%.. /.
. L : :
four categories had an average rating of %md 4.0 (Qrganiza@on of Data, -

: Estimation, Number Representations and Mental Arithmetic)”- R
\trﬁe categories had a rating§ ) the wpper 3's, Le:; o 3:»5-:38 (Reiationsgnd

Number Patterris', Elucidation oeomtw) and e P
: : ‘ '

,,,-1-_, . »

/} one category was : rated below average in irrportan_ce (Probability) :

|
K
-

M L BT R ¥ t . '
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~, Extended leot Tests

.grade ‘was a two-year Extended Pi t Test (&P

As described eardie® in. Ctgapter In,-part .of. t;e o} dévelop?n%ﬁf":? : j

as a t of the materials. Kurirk
first year of the &PT, about {10 - 5 classes fyom school districts Ih

politan St Louis area used the C$MP curriculum. Teachers were trained ip

CEMREL-conducted summer workshops and rials were provided: by CEMﬁE

to)participating rlasses:- Extensive observatton§~and. teacher interviaws Wer i/

carried out by hoth evaluation and development staff, and student intervi wege

conducted: Evaluation instruments were developed and ed at the pnd of the ,g P

year to-corrpare the performance of CSMP and Non-GSN chlaﬁsﬁses with the R
- Ngn-CSMP classes elected jointly by the evaluation staff and the locfaflfdistricts »

This the first year resulted in preliminary evidence about CSMP's ‘effects on.

y iudents and potential Implementation problems and, in addition, provided the

- ®aluation staff with a chance to #evelop andftesﬁtﬁa variety of Instruments’ for .
" Udsesthe foiiowihg year in the second year Extended Pilot Test. ,* .-

~-

¥

B A
In the secodd: ~yeazr of the Extendeda»Piiot Tests, the program was avaiiable to
. distrigts nationally and ,about 406-60 classes per grade level participated:  Districts
“trainer tneé; own teache:s usually through the local coordinator who had been
CEMREL workshop: ~ All -diskzigts (including those whose clgsses had
previously Jparticipated_th the firstyear ERT) had to purchase«the matefials. In
order to part1c1pate, dfstricts had to agree to name- a local coordinator who would
\provxdé CSMP-recommended amount._ of, training to theimtegghers and would- =
, ., cobpetate irr any data gatheripg activities (testing, site’ visi® *gst.ronnalres, L
4 et} Inipractice,once districts adoptéd the prodfam, they became._ fairly: =
; Y onomomka aadaptr? tr%e pregnam to fit local _needs. _They selected teachers

A

- ..and schools they §a
Nhat ‘CEMRER recom ended (and usually less' exacting), and cooperated In da;a . &
é ‘gathering activities in proportion to how, useful the data was o them. This was S
-s -oboth m.advantag‘e and a. disadvantage f’qr th&evaluatxon enterprise. . , . .
\ : \ < . P
‘Th wxde variatlﬁn in treatment rheant t no single "program" was being‘impl& .
. h‘ne *%unifofmf\gr-‘urthermore, since gifes were. widely dispersed In distant logg-
- ~’='\ tions; 1t. was. diffieult’ to determine thePexact. ature af the agaptations; site -
. "~ . visits could gnly. Be* made ‘occasionally  ands "c‘her logs and guestionnaires were
- nety dlways feturried: /On the other hand, th y. fteedom from restraint ‘gave
the sites great@- ow rshjp over the @mgra_ el fairly natdral jmplemen-
.7 yations whieh wouldfe far more Infoemative in L&t tting CSMP's eff@tﬁsﬁ than
- (&ould éldetailehigidly-amer@-to plan of erfentation. The natdre'of ‘the - _ g

fent and the detailed lessoné in £

~ curriculygm; especjally the spiral sequencin ‘D

- the Jeacher's Guidg, madg CSMP.a diffichlt/ prc m‘;tq change drastically at the
-~ 7 clasgredm level. uah, anges Ivévitab J ' % .
K in the -eYassroom: ,Wogram‘cont nued &%’ .
: © Acg j ,at 1t was taugxt;ngu ly ag’p

efpent dats e - always comparative in .
F ﬁSMP classes was compared - wrth the performance of
s on of*Non-CSMP classes -td servs as control
\ ~ orrparison was always a %urce of?concern_since the
’ assxgnment of teachers and students g:? eurriculym was not possible.

I Instead, coordjpators were-asked to selecty“frgm nearby schools; classes whose.
. -students and teachers were as ‘similar as po ble td the CSMP classes.




NaE

~%.

s

- year, showed that when these teachers started teaching G

-

There are several reasons to belleve that there were no systematio differences
between the CSMP and Non-CSMP groups. Suhsequént: analysis of student test
scores in reading wsually corroborated the coordinators' judgments about Student
ability. A study of teachers whose classes were selected as control classes one’
VP the following year, -
their classes performed well in cggnparison to the preﬂﬁusyear's classes. They
did at least as well_as. the earlier CSMP classes had {Hone and better than their
own previous Non-CSMP classes. Intervigws and observatlons by the evaluation

staff confirmed distriet personnel's judgment regarding teacher‘ compargbllity.

As the evaiuation reached.the higher grades,.the cené?n for teacher compara-
bilit} became less acute. Teachers were not Indlvidually selected nor did_they
not §ajunteer for the program as sometimes happened at lower grades. If a
teacher was & fourth grade teacher in a school where all the third graders were
studying CSMP, that teacher knew he or she would inherit both the program and
a class of CSMP students next”year as a matter of course. Hence In the later

focused on the -school as the unit of adeption,

grades, the comparabiiity Issye
rather than the teacher.

- 17

Table 12 lists the school districts who partieipated in one or more,_years of the

Extended Pllot Test:

oy \
. - : W5 .
£ * . = }
ad : v Table 12 oo
,*,.(, R Participatlng Districts, Second Year EPT
v; First Entry « & CSMP Classeés, Second Entry = Non-CSMP Classes .
District Type of Section of ) . Grade i C e
Nufbet Community - Country ) < 2 3. 4 S . 6 -
Medium City North Central .- 0-3 -0-6
Spyburb_ East C - 7 222 o2 t2-2 ) .
Small City - Central 6-6 S . Y "
b R . - o ) \\
Large City North Central 6-6 . R s N
Large City Bast . e T : &
Subur b Céﬁtlir : -/

Small City West .
Sgburd | North Centnl
Suburb East

10 - ]l Suburb___ , East o
11 Small City North Central
i2 : Suburb Central
s R Y
S 13, Large City - Centzﬂ
FRART Medion C\tﬁy North Central
5 - Suburb’ « Central - R
A "Slaalq gliy {East.
17 x:a”:cj'e“g;cy S5uth
18 . suburk/ Gy Central

e Ci = Eaértl e :
nall City, "+ south ~ ,
11 city saiq )/6—6
22 =~ - ua:g! City -~ Central = 3-3
23 - —Suburb__ ¥ Central

td

~

' 'natii kaﬁbéi; af Class

3
‘ Mean Percent le Rank on Repding T
v
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The CSMP and Non-CSMP classes were _very similar in ability eatch year,

‘covariate adjustments in° MANS scores due to differences in ability between the

two. groups _was always small, averaging less than 1%:. There is an uyward trend

ire overall- ability levels so that by sixth grade, the median percentile ranks on the

reading ‘store were above 75. In sixth grade, there are several districts with no <

CSMP classes but some Non-CSMP classes. This is because at sbme other %

districts, CSMP.was Implemented district-wide requiring the use of comparison °

ciassesrﬁ'om other districts In every case in which this was done, the other

district was similar to the CSMP district, and was using CSMP at lower ‘grades

(i.es started later) with the intention of continuing it on a year-by-year basls: S

Py

N \ . Piie
- LT Sne

Tests,; . expressed an interest in conducting -an evaluation of CSMP .in the R
districts. CEMREIL cooperaEecL In these efforts by supplying and scoring, » X
tests. Local districts seiected CSMP and. Non-CSMP ciasses trained tes Xy
did the testing: : . . R

-

J . - d
The MANS Tests used in these" Joint i—‘iesearch Sbudies werex the rev-tsed MANS, = = -
l.e.; they incorporated the revisions that were made in after: ,the completiort o#’ Cos L
the Extended Pilot Tests In grades'ﬁ-s. The main changes rere the. followings <

At 8ach grade level only two: test booklets ie _two téSting sessions;Weté .
) required ‘ v : i
The Gates McGinitie Vocabulary Test was mcorporated at each grade IeVél'

anaiysis of 't e major sgndardized achievermeht £e§ts g, o w’ :

. }’Through 1tem sampling,\the total number of items was iricreased at- au X
( .-grades. » Excluding the \/bcabulary tests the number of' items ranged. from; D
- 160" (secondigrade) td 266 (fifth yﬁge) though fan 1ndiv1dual §tudent ],Iyouid‘ R
Jonly do about half of these item _ g7 ik
i i - “
. Larger numpers of comiron iterns /%ere mcluded:on t/ests which ‘appeared in

.S \ conseputive grhdes > ) i o :

o ) - “ & b LTS
_The directions were simpllfied,fcausxng the elimination of some hard - tn P o

administer testy A Coordinator Training Manual was develo and'. tf}yu T

I
Yras
SO

P

format for the Tester Manuals was standardized so that locai distrrc.t could B

/I Y carry out all phases of:the testi g ;. -

v B
n of items in each category was :t‘ganged somewhat. 'Each of. X

The propor of items in h cate
: ,j"ﬁheﬁ% v ‘§ _categories .was tested atveach grgds. Relationships and

.was "the most heavily remesenteci process’ category, s .o
-average across grades of 22% ofstha‘items. - word roblems, I

ain

represen‘M categr/ry* and average ‘8f 7%. The

by 4
75 gvhrcpﬁregmre the rmast thgng per item to.admipister; was the least~ }
. r five process Etegorrei ;I
ACE

°h accounted for betw—e/e’rLli’ 7,_and 1_;5%} of th
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Cornpared to the MANS Tests wsed in the Extendech Pilot Tests, this ‘Was @

decrease In emphasls In Compatation andgan -increase in Relationships and} ;
Number Patterns and In Elucidation of Muitiple ANswWers, (the latter incres T

©~ " due to the fact that this category wasn't tested in fourth grade pre- -

viously) There was one test in Geometry In fogfth ‘grade; and. one test
each in Geometry, Organization of Data, and P bility In fifth grade,

“rone of which accounted for more.than £% of the emns.

!-"i'fi )
agl uﬁ% the changes in ﬁMANSTests CSMP ciases partlcipating Jn
th e";]olnt Research Studies écond or third grades were wsifig the final .
version of the curriculum,’ w "*!ncorporated the rev!sions made after the 5
. ~Extended Pilot Tests. .
Tab-le 13 lists the school districts who participated in one or more grades of ;“
; Joint Research Studies. Those with ID's less than 24 also participating in the -
7 Extended Pilot Tests, usually providing comparison classes in fifth or.sixth grade
~F - since the‘xr own Implementation had not reached those grade ieveis P
' A e . “ - ‘ : B f 7
;\ - rable 13 ’ R
o ; __ _Participating Districta, Joint Resesrch Studies ' :
, . First Eatry = § CHBMP Claasea, Second lntry' Non-CAMP Cl;;;;' S ' Es
AR " District Type of Hection of, '; a5 J ¢
T A ~ 47«.:15% - i-'cz;asiey e;::c;;o R -é" \(?;4"" -

H \—‘\ ,;r\ .' B ”77 P Ad : B = B - . L —
T . S I Héd!ul/cify Nor th Central 33@13 43-38° 21-26 ‘ - ‘o :‘
Y 4 Large City North. Central 10-10 12';’. ' - w

o=l S | Small City West ) 5-5 D ’

3 % B T Suburb {  MNorth Kmst 7 . 5 <

j‘}\ S Small City- ..North Central 2 s .

; b ] . 53 -13 Large City - Cehtral o o 6-6
' U - v 17 Large City. . Bouth - 5-4 . 5~-4 . .o

RO | Wediuw Clty ‘Rast e S
: . T ; Lo lbrth Ccntul 2-2 JERN . : 3
f Wt 3 ) < - .3
L 5: : No:th Central - & ’#_ 2-2 ? R .

: { - Nor.th Central 7-4.. - T L

= T 7 - A J

4 A3 s . ~ P R

Ny . - LM o e Co S . T

po ey \ “ Co o

= ’v’ o Aitogejher then 29 dxstrxcts part.cxpated in exther {k Extendeg‘}xlg{ [est or Joink - .

: : Reseagchy Studies. Eleven of -thes® wete Sifb urss seven e sma,icl%es, six were o

Large cities and f,»(é‘"zvere medtum cities. There were e%ht gigric]
’ g ‘the Central, North Central @ ?iu ;:art.s of the’ country _#yd the
G vfrem the West ‘ahd two Trum the ? - ‘( .
. : - .:/:
i ) u; e . .o
. oo . .
X : . A R J
<Y s F o 7-;;;
Phd ‘._ ' . l; : ;.?l‘" »
- - \ — k ’ N - ) N
: SR SO S
,‘_:\ N re - . - S
,’;‘; . L e T \_93 .
¥
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“Analyslgof Class Mean Scores on Total MANS ; o

-I ° \" . - « i

>

;55' 3

7 This éﬁaﬁfér de‘scribes re:f.ults of - Total MANS scores. Except for the Extended pilot

Test at: second;ang third grades this Total score includes Computation. In the next

Chapter a category-—by-category analysis will be presented (except for ?orrputat!on

. which will be deferred to the following chapter).

: , , ;
The primary method of analysls Ufbu £ the Extended ' "t Tests was an analysis

ovaria lass;: agnean score wa® calculated for both

of covariance on class means. For e r b
the:MANS and a Reading or Vocabulary est. In Cases of item sampling, averages.

were computed by adding togethey the .average score on each half .of the test: Then
a one-way ANCOVA was carried out to compare CSMP and Non-C5MP ciasses using

Reading or Vocab‘ulary score as a COVarIate _ : N

In second and third grades, differEnt ‘tovariate measures were wsed In different sites

(Kuhlmann Anderson Test of Mental A ility;, CTBS Reading Comprehension; &TS
e :

Cooperative Reading Test, and Staaﬁord A "hus
analyses were carried out for each dist¥ict and will be reported in the grade-by-grade \ - g

analysis In the following pages. In order tb summarize further for each grade, second 7
and third grade classes were converted to a cammen metric using equlpercentile
methods, and a singié Analysls of covarlanc% performed. »

In foyrth through, s!xth grades, a covariate test was ‘buHt into the M “Te:
that. ail districts uged the same Reading or Yocabulary Test: The test§ ‘used were ;he\:x '

. Stanford Achlevemen'; Reading Comiprehension; the €TBS Readmc Comp ehensim ant
- the Gates McGinitie Vocabulary, re§pectlveiy7 for grades 46. - _ :

evement Total Reading): Thus, Separate

NS Tests 50, il

~ by-grade analysis of both Extended Piluf'Jest and Joint Research Study data will be:
- preseqte? together with graphs of. cl'i eans on the Tdt;ai MANS‘ scpre

1 Followiﬁg the brief summary-of - Extéﬁﬁ’é"ﬁlot Test data given beiow, agrade- R ﬁﬁp bR

Table 14 5urnrr.arizes ¢b§al MANS SCOr B X
" level. . The adjusted n:nean 'stores, ‘were o3k i
\(\)’CSMP classes and.across all Non-csﬁpi SERe-ran St se two méans IR |
for differences In “Reading or Vocalgulary “sctgh: The adjustmepts re always small
because the g{’0ups ‘were well matched In Reading or, Veeabufary scoge. - )
S Table 14 . ... R ]
St mary Dpta df TQtai; M‘NS Scotes/‘ . ‘i"ﬁ\; -2

\' Fiiet Tests at §ach grade v 7
EEPIputing mean scere ‘across all. -

»_14

'steq Méan MANS *bxff/sy P—Vaim.s’2

' Non-‘C'SMP ‘. \ ‘ .
. - x 'j "2/

*‘31‘754 Paa Y § B

I

22,5 &~ 51T g (02
A v 6.3.2 : ) 60, DS
. . < N + \_. 1;. \_‘ - //77
A g 127:5 . .- 77 . . 70
. SRS S ST NI 177:2 < [47 07 o
; V/ Lo\ A 37 2637 >/ 60
i - v {,77 ) Tt ;5:_;,\;_ . g L _: S / ) /g/

> 7 Dif feiance n adyo @ W Fear *%g 66%0!’\ of mearis: ; /jL;f
L. j . 2 Covar#ince ‘F-teat wilth 1 apd 8,35 fsecond grade) and A

48 SJ F 60,d.¢. (grades 3-6 rcsp'r-tiu y).




fterns.  Also shown i§ the percentlle rank c‘ﬁ,»responding to -ifite

T s 95 BESTLOPY AVBIBLE
S STk - 86 - s R f',; .

\ . G
S T & | L
Table 15 show§ the average percent correet ‘deross all items, :#btained- simply by

dividing the -adjusted means from the previaus table: by the to 3l number of

.fnean Reading or

Vocabulary score.

A

‘Tahle 15
Kverage Pércent Correct on.

o . : By Grade in Exténded Pilot/Tdsts
Grade cOvariate Perceﬁ;téé Rank AVerage Percgnt Corréct on MANS 7
i csMp Non~-C CsM Non-CSMP ; o
2 56 sa 52 46
3 55 55 N 52 46 .
s , 68 62 . . 58 51, ;
5 - 61 A 60 63 .~ 57 . T
"6 77 78 68 62 ' ;
. LN , , . o ‘
J . ‘ ' N
The dxfference Is" ’remarkably‘ constant across years, éiWéys between 6 ) RN

favor- of CSMP .classes.  More ltems were answered cprrectly In the (¢
this Is consistent. wlth the hlgher abllity level of part xpatlng stude ty

Second. Qradeiatal MANS .

Table 16 summar%zes ‘the second’ grade x'esults on a district-by—distrxct bpsls frci'rn' both

the Extended Pilot Test and the Joint Research Studles. The scores from the Jplnt

Resea:@ Studies are higher because there were more items-in—these revised MANS .

Tests. Y. i . . " . : PN
o ) 4L - - 'l‘abl.e l& o o o
L oo : s¢ ry ot Second Grade MANS Rbsyl&s ) _
‘ 3 “ 'tbtal. MANS Séore . . - : 13,5
istrict e 8T _ djosged Meaps  Signif- |
Distrfct sctiption -3, -~ . . Nulnber of cuaaen B Aqi\gltreiamnélpg g : y
: ﬁ ‘ ”1%‘3’,2 t oY L csMp uan-csurx' ¢ lcsup Non-CSMP - at os o
& o R Do " ’ . - . ,
- Extended Pilot Tests
:17 a. - S - B ) : N
, i . .3 ¢small City; Central ‘3¢ - 54.2
K T 31 small €ity, East : 4650
- \ - [ ,,7”77; . i
: A 6 - saburb; Central o
s ; 12 .°. soburb, Central: 4
. 18 ‘,quurb Central :
Yy . 22 urge City, Centrll i S
- 4 Large Ciey; ‘North Centsal & 3 [
x " o - s . : A ‘
T Joint Reseacch Studies . NTNL o
. < on -Medium City, west . o \3 3 - 112:0
. 11 2small City, North Cefitral L AT
- SRk Hedium City; th_(en ; 21-§ R ST ;
-~ . _ # AU
. " \ o el
7, Small City, West ;5
. . , ¢ Small City,)lorth Central l,,;’ 4 90
3 § . 5 - Siﬁdrb «+Nor th Central . 3 1 B6.
n o A 7
- 26 Hediun City, West o2 2 337 !
4 - Large City, North Central 10 10
- 17 Larqe CiEy, South ' . 5 4

-ty - sxgnxg;cggr. N = Not aignificant, NA-= too few lasses for dpplication: of) oy
- - Analysis of Covariance on class\ me& : . % T "\ ‘
T 2 {pper txack stodenes. i S R - . . ;

Y

| §
+



o Altogemer there ate 13 comparlsons in the table, 10 of whlch had enough class%ﬁ ;-;‘,;; e

o o b — 7 + - cle ~F o~ I S - - ~r e .
v

(n>5) to rea'sonably carry out an. Analysls ‘of covarlance -Seven produced sig-

nificant differergdes
large urbam distr (g “In classes-of below’ averagt-a Eyf(@stricts and 17)¥ The .
-Joint Research SKj#ies-from these two “districts pro?'ced CSMP advantages of ‘8% .
ot significant because of,the wide variatlon.in §:dres. This

and 17%, but werg
will: be lllustrated after the presentation of l:hlrd grade results.

or. -of - CSMP; ~The: o&her &6 Ot mgarlsons were -from

Another statlst.lc that can be used to compare performance is percentage of
ftems answered- ctly. If each study Is welghted equally, the mean percent -
correct In the Extended Pilot Tests was 53 for CSMP classes versus 46 for v
Non-GSMP; in' th"‘"Jcllnt Research Studies the percentages were almost the samé,
52 versus 46. |

i

ls,repres’ented by an entry on the graph, "x" for a CSMP class and "e" for a
NPn-CSMP class. Horjzontal p051tlon on_ the graph Is determined by Reading
score, the ‘farther to the.right = the higher the average reading score of the
class. .The vertical posltion Is determined by Total MANS score; the farther up -
the higher the average MANS score fof the class.  The regression line_which has

been _drawn on the graph ls th‘e besg linear prediction of MANS score for a glven
Readlng score. .Q : ,

Co ’J,@ N
The graphs below show the performance of each participating class Each class ﬂ%
&

rat

-
s . —

v@qhaphs are needed because half the classes took -pne.set of tests, Booklet A, and e
the ether hajf took: 'a dlffere@t set of tests; Booklet B. ‘ C. _

¢

. 'F@:{’; Second Class Class Mean N
: \=  Extende dgxlot Testo

E ]
NN
P

BookleT A" (left) ang Booklet B ﬁ;{xghl;)‘

a
A (% =3P Class, = Nen
5 o ’ ‘ S Y-
_ - v-
_ ‘P\ ) ¢ \ :
- ~ . 7 : Z
_ ‘. ¢ ¥
-* ) T ‘.\ .
o _ f - - v Bo.
7 - ‘ '# - - - Voo
7. Erov 98 , T '
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‘Figure 7 shows mean scores for all classes which have particlpated in Joint
Kesearch Studies.

RIC

Aruitoxt provided by Eic:

_ - -t e X . - —_
) [ - X ixx X
s e -
Total MANS - . | X N . :
Lo o |
i T o _ - - - . X
I R bk o= (xFE] Xl . l
: ‘ 5.? Pkt _,—x_ Vo — .- e
. \ - . -
' r [ v
= _ - it Sl RS Sl ,*J_ -
, . _'e ’
! i s 4
nE — — — R i — .-
h : i ‘ : I‘ : X - /; * s _
R R 7,1“ of L* o X7 __ B
, AR I T e o
. ' P § . > ‘o® '
L~ fe- | - R -
Co | . 17
\ R P .x .
[N I ',”/ o ke e B -
A% Th o Vocabulary
L — — i \1
R Fig. 7. Second Grade 7c;lass Means
Joint Research Studies )
- - (X = C9vP Class, ® = Non-C¢MP Class)
, __ Table 17~
. Summary of Third Grade MANS Results,
’ Total Mans Score, .
' DistriceE Béﬁciipéiori Number of Claases 'ﬁjuéééd Mean Signif
: CsMP  Non-CSMP CSMP  Non-CSMP  at .05!
L . : %
Extended Pilot Tests
21 Small City, East 6 12 77.1 67.4 Y
6 Suburb; Central 4 ‘5 - . -
12 Suburb, Central 4 4 72,7 65.0 Y
22 Large City, CEﬁtkii 3 3 ;
. 20 sﬁiii City; South « 15 12 ¢ 5822 545 N
Joint Research Studies ) <
24 2 Med i um Clty, East 4 3 15136 125.8. Y
11 2 spall City, North Central 4 s 45,2 116.9 ¥
1(82) Medium City North Central 20 26 122.8 106.? Y
1(83). Medium City. North Central 33 13 119.7 1103 -
28 Suburb, North Central 2 2 114.7 93.1 NA
4 Large Cxty North Central 13 6 90.3 82.5 N
17 Large City, South 5 4 71.5 , &8.0 N
) Y = significant; N = Not Significant; NA =too few classes for application of
Analysis of Covariance on Class means
A Uppur track-or gifted students.
o g~ BEST COPY AVAILADLE
o o) i
w 9% ! BLE
O = N

.



AltogetHer there are 10 @@mpéri§ons In the table: Six produced significant dif=
. ferences all In favor of:CCpPtand,
" Significance: S . s
s LAY ¢
U SRR T
The average percentage of dtems

studles) was 52 for CSMP verss-«7

one had too few,classes to test for

P -~ (€

wered correctly (obtained by average across

for Non-CSMP In the Extended Pilot Tests

and 60 versus 52 in the Joint Fessarch Studies. The higher percentages correct
in the Joint Research Studies mo‘toubt reflect the fact that in two of the eight

districts; upper track or gift¥d students were tested.
] H |

Figures 8 ’sjﬁﬁij»’viﬁﬁif@fpla;sfmga;gfmﬁme Extended Pilot Test. Most classes
took both test booklets, but in ‘one district, half the classes took Booklet A “and
the other half took Booklet B:A(Hence all classes cannot be represented on a
single graph: N -

“ -

Total MANS

Fig. 8. Third Grade Class Means _ - .
& Extended Pilot Test _ = _ .
\ «Booklet A (left) and Booklet B (right)
(x = C3WP Class; @ = Non-CwP)

\ﬁ‘




.
Figure 9 shows the m
G

mean ’s’c'o"r%é for all third grade classes which pacticipated In
Joint Tlessarce Stuities. . - . ’

»
. - —-
E

A\ I ] [T
TStal MANS . I
- 0 - - ﬂ 4 Vi

- -y + y
’ RERERE
N

S
[

[SPRNS Y |SENUPUHU [
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0 — - . 4

| . v, ,,,,',i S
ociabg\ary

|

(

[
«\

Fig. 9; Third Grade Class Means
Joint Research Studies
(x = CI¥P Class, @ = Non-C3WP)
: 3

For all of the data reported thus far for either second or third éféaé; Including

both Extended Pilot Tests and Joint Research Studles, there were only three

districts in which significant differences in favor of CSMP were not found
(excluding districts with too few classes to properly perform the analysis): Two
of these districts were Districts 4 and 17, both large city school districts. It is

instructive to look at graphs of class means for these districts; two such graphs
are shown below. '

4 Total MANS ) Total MANS _ _

/N X

Jo.

X
L ]

) : PO Vocabulary
. Vocabulary
k] \,

: = N\
7 7

Fig: 10. Second Grade Class Means, Fig. 11. Third Grade Class Near <
Oistriect 4 7 District 17
(X = C3WP Class, ®.= Non-CSW° Class)

Q s o 96 93




Jhesi figies both show that CSMP classes perforrried better than Nor-CSMP classes
?vcrall. - But both figures also shuw One or two extremiely high scoring CSMP elasses

{ruch higher than all other CSMP classes) and one or two low scoring CSMP classes
Alower that all Non-CSMP classes). For the Non=CSMP classes; MANS scores are
predicted quite well from Vocabulary scores. None of the Non-CSMP classes, .
however; did particylarly well or particularly poorly in relationship to reading score:
If a regression line were drawn through Non-CSMP classes {which actually is the case

in the first figure), miost Non-CSMP classes would fall close to that finer

This® inconsistency of CSMP performance, with wide dispersion from t&i regression

line (i:e:; npredictability), is very different from what i usually obs@ved. Ordi-
narily, there are occasional outliers, but most CSMP classes .fali fairly close to their
regression line: Not erough Is known about the implementation of CSMP in the
aberrant classes of these twg districts. However; in both districts, coordinators were
able to name the teaechers of very high and low scoring classes before seeing the
data: The reasons given had to do with teacher attitude and extent and guality of

inplementation, though how much these were related to general teaching ability
remiains unknown. '

Fourth Grade Total MANS

Table 18 summiarizes the fourth grade results. The Extended Pilot Test resuits are

given in a single row. There were several districts with only a few participating
classes,thus a single Analysis of Covariance wascomputed for the entire group of 51
classes. Classes ftom nine districts altogether were represented and these districts

were listed earlier in Table 12. .

) __ Table 18
Sumimary of Fourth Grade MANS Resalts;
Total MANS Score

- : - - = L L4

District " ' Dpescription Number of Classes Adjusted Means . Signif
CSMP Non-CSMP CSMP Non-CSMP at .05’

Extended Pilot Test 30 21 145.3 127.5 , Y

Joint Research Studies

145.3 o
:131;2 ?
t137.7 X

3 Large City, Central 6 K 168:1
Medium Gity, North Central 23 23 - 158.4
Subur by North East & 5 ¢ 158.2

v
\D| =2

[ 4

Tl

ju—y
[N
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Figures 12 and 13 show fourth grade class means from the Extended Pllot Test
anid Joint Rescarch Studies respectively: ' : /

Total MANS

Ay
X
N

o
X
o
R
! “Q\
\

_ |~

7

Figure 12. Fourth Grade Class Means

(Extended Pilot Test)
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Total MANS | i-liifepa f b
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Fig. 13.  Fourth Grade Class Means )
(Joint Research Studles) -
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Fifth and Sixth Grade Total MANS ' ,

A—rv.

Only a very few classes In fifth or sixth grades have particxpated m Joint
Research Studies. (the Extended Pllot Test of sixth grade was oniy completed in

1982, and these 1solated classes are not reported here.) Table 19 gives summary
data from the Extefided Pllot Tests at these grade levels:

© w____ Table 19 ~ - -
Smeary of Fifth and Sixth Grade MANS Results ¥
Total MANS Score
Grade # Number of Classes Adjusted Means Signif
; 7 ' CSMP Non-CSMP CSMP Non-CSMP  ‘at .05
5 193.9  177.2 3 25 Y P
6 290.0 263.7 26 37 Y &

Figures 14 and 15 show graphs of class means on the fifth and sixth grade Total
* MANS.

N T
-Total MANS =

l
. |1
1Lx 1 X , ]ll 1
J ! . § BN A L ! ! S D .
T : p J . __ Reading — s ;" ; Vocabu]ary
‘ZZ} | ! Lo N e : ] i z;
Fig. 14. Fifth Grade Class Means Fig: 15 Sixth Grade Class Means
Extended Pilot Test:\ Extenbled legfthest
(x = C9WP Class; » Nan-GSVP) (x = CIWP Class, @ = Mon-CSP)
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Other Levels of Analysis

Analysis at the School and District Level

At fifth and sixth grades, analyses were carried out wsing school and district as

units of analysis Instead of class. There was very little difference in these
résults compared to the class level analyses reported earller: In fifth grade; for
example; the t=statistics for differences In means were 4.5, 4.8 and 41 for class,
school and district level analyses. respectively, all significant at 01. The school
data were based on 12 CSMP and 12 Non-CSMP schools and the district data on
6 CSMP and 6 Non-CSMP districts. (Most of the districts contained both CSMP

and Non-CSMP schools, but nore of the schools contained both CSMP and
Non-CSMP classes) = : :
The sixth grade data are shown -n Flgures 16 and 17 below. Figure 16 shows E

school mieans; each entry on the graph represents a school: In Figure 17; each
entry represents a district. o

-

(\T'o'téi mé | |

!
y

i
| r"'""—‘
N - L
Nk
\‘ <
vt
LN b

’ : . Vocabulary S T ! .| Vocabulary

Tt

> . ) » ' 7

oo
_ fﬁ-_. L

_Fig. 16. 6th Grade School Means  ~_ ~ .Fige 17:  6th Grade District Means
{x = CSW school, & = Non-CSwP) ~ (x = C3WP district, 8 = Non-CWF

These higher levels of accumulation tend to stabilize :MANS scores relative to

Vocabulary score. In Figyre 17 for exarnpte, a regression line through only the

Non-CSMP districts would predict MANS scores very accurately; all districts

would be very close to the line. The CSMP districts were also- fairly predictable

except that ope CSMP district did very poorly, and was fartfer -below the regres-

sisn iine than any other district. . In that district, one school, containing two ~__
C&RP classes, participated in the testing. Not enough is known about the
Circumstances of the implementation-in that district to explain this finding: The
“Coorginator was not greatly surprised by the -results and.thoughit that CSMP

Glzsses tran i1 the lower grades.would do much: better when they get to sixth
Crage than the present group. ' - :

o | sa 103
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District lavel graphs from the fourth and fifth grade Extended Pilot Tests are

shown below in Figures 18 and 19._ Once again, the data are more stable when
district rieans are usec. Also, In foutth grade, it was again true that one CSMP
district (a’different one than!In sixth grdde; but also one with relatively lower

ability students) did not perform as well as other CSMP districts.

7 Total waNS F %

3|

7)( Reading ﬁéai@, ‘
o g . . ‘
) o S S - } I T 7
Fig. 18. Fourth Grade District Means _ Flg: 19: FIfth Gradeg®istrict Means

(x = C9P District; & = NON-C3WP) (x = C3P District, & = Non-C3wP)

/

-~

Student Level Analysis : , &

At each grade leyel, students were Mivided Into four or five groups according to

their reading or vocabulary score. National norms were used to determine these

groupings. For each such group; an average total MANS score was calculated. .
These means scores are plotted, separately for CSMP and Non=CSMP students, In

Figures 20 to 21 below. The first two figures are slightly less accurate because

a separate reading, score was not calculated for each group. Also, In Figure 20,

the graph points were determined by adding together the separate totals from

Booklets A and B; each containing different tests, with classes randoinly assigned
either A or B. ‘ i 4

R £ /\ Total MANS
A Total maNs Jo o - Percent Correct
- 7o ] Percent Correct '

Fig. 20. Second Grade Student Means  Fig. 21. Third Grade Student Means
Students grouped by reading score Students grouped by reading score

{x = C3WP Students, & = Non-CI™P) ) (x = C¥P'students; & = Non-CIWP)




~ /
AN Total MANS ,
Percent Correct

Total MANS
Percent Cotrect

_ Reading
_ : . R - N
> >

Fig. 22. Fourth Grade Student Means  Flg. 23. FlIfth Grade Student Means
‘ Students grouped by readlng score . Students grouped by reading scor
{x = GSM'-" Students, ® = Non-C3wP) (x = C3W Stiﬁdéhté;;i = Non<Caw

’

+ -
_ Total MANS
. _ /N Percent Correct o

-— |

®]{ , . , .
o Vocabulaty . ,
- 3 R

7

_Flg, 24. Sixth Grade Student Means
) Students grouped by reeding score N

prpagy - P LY

‘(x = CW Students, q = Non-C8P)

The results are very consistent; CSMP_students outperformed Non-CSMP students
at every abllity level in all grades. The largest differemces, occurred In fourth i
grade. It was sHown previously that from analysls of class means, the largest

difference In standard deviation wnits was also at fourth grade. In fifth and sixth
grades, the difference in performance at the lowest ability level is smaller than

at other abllity levels. . ‘
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. Sumimary

The MANS Tests were an attempt to assess sorme.of the undetlyfhg’ thinking skills
of CSMP without overtly using CSMP representational languages or terminology.

The usual errphasis on comiputation and word probléms was. drastically reduced so " .-
that tudents could be presented with a wide variety of often. unfamiliar situa-

tions requiring sorrie matherriatical application. The tests contaihed many
"problems”, though most of the MANS items. were not "problem solving" in the’ -
strictest sense, ror could any papgér and pengil, group-administered test qualify in

+ that, sense. But the MANS tests were closer to true problem solving than rmost
~ standardized achieverrent tests in inathematics, and they turned out to be a
rather valuable, frequently used, product with potential use independent of CSMP.

The original MANS tests were administered to at least five districts and 50

classes in each of grades 2-5 during the formal CSMP Extended Pilot Tests: The

revised MANS were admiinistered In-13 districts to over 300. classes in subseguent

Joint Research Studies, which were cooperative vertures between CEMREL and
the local district: CSMP and Non-CSMP classes were comparable in abitity, as

measured byrisr't;a}jfcjifafridjrirgi reading and .vocabulary tests. Similarly, schools were
comparable, usually from the same area with similar teaching staffs. Class mean
scores were analyzed using Analysis of Covariance on the Class means; with

reading or vocabulary scores as covariate. \

The results leave no room for doubt: CSMP stuflents, classes, schools and
districts performed better than their Mon-CSMP counterparts. This happened at -
all grade levels; for all ability levels; and in every kind of school. Looking at
graphs of class means becormes .a repetitive exercise. It is this consistency of

‘results which leaves no doubt that something, happened and that CSMP caused it.
7 : . :

The firportance of this overall finding, the educational significance, deperids on
how big the difference is and how important the abilities being tested are. .

Consider the student level effect size, f:e:; difference in scores divided by -
standard deviation. At sixth_grade; this was 3% raw score standard deviations.

- On the five leading standardized tests for which this data was available, an ]
-increase of 1/3 of- a raw score standard deviati% corresponds to ‘an improvement
from the 50th percentile to an average of the E1st percentile, and from the 75th
percentile to about the 85th percentile. ‘

If one translates all results into simple percentage terms, the gain is from the

50th to about the 63rd percentile.

The size of the CSMP advantage on the MANS Tests js also roughly comparable

_to two findings of national significance. First, the 40-point-decline in the
* Mathematics section of the Scholastic Aptituge Test from .1963 is equivatent to

about 5 items on a 60-iteiri test, or.less than 1/2 of a raw score standard
deviation: PR

Second; the "most salient finding”" of the recent Naticnal Assessment of

Educational Progress, in mathematics, was that "13-year-olds have iimproved. °
drarnatically between 1978 and 1982" (the improverrient was about 3 peércentage

points) and that "of particular significance is the 8 percentage point gain for
13-year-olds in hemavily minority schools." « R '

[

97




o
. L i; R . o o o o R
Thus thie CSMP agiivantage on the MAN$ Tests is an educationally signlficant
result in Itself bot\yiore so because of the nature of thé MANS Tests which are

based on applications of mathematics to novel situations. Also described in the

1983 National Assessment Report Is the difficulty of making linproverments in this
drea: z

"with one exception, there was very little change in problem solving .
performance between 1979 and 1982. _The one exception Is that 13-yearcolds
showed significant growth In solving rdutine problerms - ie., word problems
of the type usually found in textbooks and practiced In school...Most of

the routine verbal problems can be solved by mechanically applying a = -
cornputational algorithm...Even the 13-year-olds, who made significant gains
on routine problem solving; showed no change in their perforimance on :
non-routine problems." "

$
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Aruitoxt provided by Eic:

AT : : o .
++ LIUUENT ACHIEVEMENT: INDIVIDUAL MANS CATEGOR

Suimary

ReSUIts from each eategdr wxii be presented separately. The tests s

category will be r-evieweﬁ with sarripie results. The results wxll be tE

will be descrxbed briefiy at apprdprlate places., Between 100" and 150

the St. Louls area were tested un an individual basis, during the Exte

Test, wsing more extensive and cipen ended formats than were possible

settmg; results are desqibed more fuIly in Appendix G. -

' Before presentmg eategory-by~category results, a brief overview of th

all categories will be given. Table 20 shows ’adJusted class means for

Non-CSMP clasges at each grade. - The mieans were derived in the usu

computing a mean category score and a niean reading or vocabulary s

each class and then performing a one-way Analysis of Covariance of !

m, eans
. » ;
» .
. ! Table 20
Adjusted Hqug Wﬂ{NS Process Catqurles
] _ (First entry = CSMP mean. Second entry = Non-CSMP)
; X Grade 2 Gi ade 3 Grade 4 Grade S
" Estimatidn 44 41 ieg6 5.4 229 21,2 28.5 274
Mental Arithmetic 13.9 11,0 11.9 9.4 22,2 19.5 26.1 21.8
Nukb. Repa: 5:6 4.5 33 30 13:3 1229 30.0 27.7
;ﬁéi;i;. & Numb. Patts. 9.9 9.2 24.2 21.2 32,2 23.1 15.6 13.4
wotd Problems 4.3 4.0N 5.3 4.8_ 15.2 131 141 12.2
Elucidation 7.4 &.8N 5.9  5.8N 16:3 13.3
B S
, Total gs 5 39.6 6§7.2 S58.6 105.8 90.4 +130.6 115.8

N = Not &lgnlficant; all other# a@ignificant 1n Favor Of CSMP at §5 an

A total of 29 out of the 35 comparisons in the above table produced |

differences in favor of CSMP. In the other six ‘comparisons, CSMP cl;
higher mean scores, but the differences were not sxgn ificant. %
In ‘Table 21, below, the numbers from.the previous table are translatec
percent correct to allow a common basis for comparison.

*Table 21

ﬁkﬁé ProcCess Categories
<; (First entry = CSMP. Second entry = Non-CSMP)

v

Gr. 2 Cr. 3 Cr. 4 Gre. 5 Ge. 6 Averag(

Estimation 34-32 s50-47 55-52 62-60 61-56 52-49

Mental Arithmetic 58-46" 48-38  62-54 62-52  68-62 60-50
Numb. Reps. 62-50 41-38  49-48  £4-59 72-66  58-52
4 .
Relats. & Numb. Patts. 52-48 64256 - 66-48  68-56  74-65  65-55
word Problems 54-50 53-48 58-50 B0-:)  66-59  58-%2
ET3c{dacion 53-49 49-48 65-53 6}-53 58-51
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Mental Arithmetic and Relationships and Number Patterns were the categories

with largest CSMP advantage; an average of 10 percentage points in each case.
This difference translates into about 20% more correct answers for CSMP classes
than for Non-CSMP classes: . Number Representations, word Problems, and
Elucidation produced average differences of 6 or 7 percentage points, i.e., about
13% mmore correct answers. Estimation was the category with the smallest -

differerce, with an average difference of only about 3 percentage points:

Ordinarily, these average béfééﬁtagés'weuia be somewhat deceptive since they are

unweighted. Categories with a disproportionately small number of items in the .
lower grades may have undue Influence: But in the previous table, the average
percentages reflect the findings at each grade level fairly well. In only one
category, Elucidation of Multiple Answers, were the findings very different across

grade lévels; the differences were quite small in second and third grades, but

An explanation for this discrepancy will be

quite large in fifth and sixth grades:

given when that category;%'s discussed.

A third way of looking at the data Is to compare the difference in adjusted class

mean scores with the standard deviation of the class means. The results are
shown in Table 22, below. For second and, third grades, data is from 107 and 75
classes, respectively, which participated in Joint Research Studies. This was
necessary since relevant gata from earlier Extended Pilot Tests are not available.
, _ _Table 22 _______ : }
bifféiéﬁbéj {ii Kdjustea Means in Stangard Deviation Units 7
. MANS Process Categorties ’
o o -
Gt: 2 Gr. 3 Gr. 4 Gt. 5 Gt. 6 - Average

Estimation : .35 .60 254 .26 a2 .43

Mental Arlthme€ic .45 .74 .51 .84 .49 .62

Numb. Reps. N .36 .18 .43 .52 .36

" Relats: & Nomb. Patts. .49 67 1:64 .62 .74 -83

word Proplems 06 .20 .67 56, ids -39

Elucidation 21 .24 .86 .96 ;57
The largest effects again were In Mental Arithmetic and in Relationships and
NuTber Patterns, where the difference was usually 1/2 to 3/4 of a standard
deviation. The averages given for Elucidation and Word Problemis are somewhat
deceptive; the effects were relatively small in second and third grades and
relatively large in fifth and sixth grades. ] -
A fourth iriethod of comparing results across categorles is to look at individual
tests within a category and simply count whether or not the test produced a
significant difference. ‘Again the two categories containing the highest proportion

and Relationships and Number Patterns (16/22). Tests in each of the other

of significant tests were Mental Arithmetic (17 significant results out of*20 tests)

categories were significant about half the time: Estimation (5718), Nurnber

Representations (5/12), Word Problems (8/14), and Elucidation (376).

The rest of this section will describe findings in each category except

computation, which will be described in the next chapter. :

P, |
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CSMP classes scored significantly higher than Non-CSMP classes in the Nental Arithmetic

Citegory at each grade level, and the differences were fa.:ly consistent. Across all grades

end test items; CSMP classes had an average of 60% correct versus 50% for Non-CSMP,

aad 17 out of 20 tests in this category the difference was significant.  Figures 25 and 26

illustrate the findings. Figure 25, which shows third grade classes on the revised MANS,

Is a fairly typical result; the differences are large and obvious between CSMP and
MNon-CSMP classes. Figure 26, sixth grade class means, shows the least impressive results

of any grade level, mainly because of the very poor showing of a few CSMP: classes;
nevertheless the overall results stiil clearly favor CSMP by a large margin:

b .
) X ]
/f\ _ . - (,, ,’r -
-t Mental Arithmetic | - j?
2 ] —~
T L] 11
=
x N x % _
cxX XX & o
. i 74‘/}/ l';t :0 ol [} i
% P R N
x j,//’giy 7;i; (LN
0 < N |
* L @ T 'i . ’
L b | x : ]
SRR ) AL DU S ” - S S
” } Vocabulary |, e e - .l Vocabulary N\
Fig. 25. Third Grade Class Means Fig. 26. Sixth Grade Class Means
hMental Arithretic Mental Arithmetic
Joint Research_Studies Extended Pilot Tests =
(x = C3WP Classes, @ = Non-C9wP) (x = C3WP Classes, 8 = NON=CIWP)
Y Whole Number Open Sentences. Eg. 9,001 + 7 - _9,100. DBolng scratch work
was elther discouraged or prohibited; students had to~figure out these problems In
their head. The box to be filled in could be on either side of the equal sign:
The computational requirements were not heavy. For example, a problem like
7 X 63 would be inappropriate because the emphasis Is on. computation and
. memory, and pdrtial results must be retalned mentally for later processing. Most
- problems contained numbers which were multiples of 25, 50 and 100, so the
arithmetic itself wasn't hard: But determining what operation to use and how to
use [t Is not easy, f'e'i”éiementagy students. For example, only 71% of the fifth

grade CSMP students and’ 58% of the Non-CSMP students gave the correct
answer, 99; to the apparently easy example given above.

o
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At every grade level, CSMP students had significantly higher scores on_ this test,
favor of CSMP. In second and thxrd grades, CSMP_students' superlorlty camre
mostly from items involving multiplication or containing larger”numbers,(for
example, in the hundreds). This result is unsurprising given CSMP's early
emphasis on th;se. concepts.

In grades 4= 6 _however, CSMP students continued to do better with problems
involving multAplxcatxon, they also did better when division was reguired. This is
very interesting considering that CSMP_ students do not do particularly well with

straightforward multiplication and division problems, especxally those involving
algorithms., Consider the two results shown below.

6/ ) CvP: 73% correct 800 divided by ? = 200 C3vP: 60%

- . I MV MY e T e 0 e D

NJn—CSVP 79% correct \ _ Non-CvP: 45%

Below is a list of a few typical items on which CSMP students 'did particularly
well (grade levels are shown in parenthesis).

[ x 2 =8 (@ 50 + 150
2 x 400

3 0x 125 =] (3,4 525 - |- 225 (3,4

] @
65

(2)

@
S

525 -

:}g 225 (3,4) L‘:] 125" = 250  (3,4,5)

[__jx' 250 = 508 (4;5) soo + 2 =[] &5
4.999 4| - 19.080 (5) .11 x 273 =.3,003
’ L] ’ 6 22 x 273 = (5)
~ ] - 250 = 150 (5,6) [ ]+20 = @ ()
(8 X 29)+(2 X 29y =7 T |(®) .12 x 75 =.9%00.
—j SO 13 x 75 = (&)

Fractxon and Deci mal Open Sentences These tests were simiilar to the whole

Aurmber tests, except that they Tnvolved fractions or decimals and appeargd only
in third, fxfth and sixth grades. On fraction Open sentences, CSMP students had
much h’i'ghé'r scores than Non=CSMP st;udents in third grade (50% correct versus

35%), and significantly higher scores in fifth grade (53% cortect versus 43%). By

sixth grade there was virtually no difference in scores:. Items on which CSMP
students did best were:

2 x| )= o )
72+ 2 =L,

O A
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krd grade, a similar scale was used, consisting of items requxrmg the caICUIa-
A¥of 172 or 1/3 .of number, for example 173 _of 15 = 2 or 172 of.
= 1§ CSMP classes did much better than Non-CSMP classes (an average of . SO%

correct versus 35%); this finding reflects CSMP's early emphasis on the parti-

tioning aspect of fractxons

Decimal open sentences appeared only In sixth grade, with CSMP students scoring

much higher (78% versus 60%) than Non-CSMP students. Typical items were:
0:75 - 2 =0:5 and 25 x ? = 2.5°

eJ:ﬁtSjncLMzsses. Students had to determine the missing pieces of infor-

mation in the situation illustrated below. (During testing, the game was carefully

explained, with samples problems, and a thermometer-like scale was avallable for

~ use on the student page:) .
1
Each Hit ~Each Miss
Gain 5 points Lose 1 point
Started with  Nurber " Nuvber Ended with
score of of Hits. of misses score of

.0 _ 1 1 2

Some form of this _test was administered in each of grades_4-6. The. sixth grade
test was more difficult because each mis$ cost two points instead of one. At
each grade there was a significant difference_in_favor of CSMP classes, who had
an average of 65% correct answers versus 54% for Non-CSMP classes. "The scale
involves the concept of hégé,tiilé numbers, but this alone does not account for the
'diﬁfe're'n’cé For é)’(éi’ﬁ'plé m both flfth ‘and sixth grades; one of the items started

and Non-CSMP students got the item correct. P

The CSMP advantage was greatest on items in which the SXwissing Information was

something other than the ending score, as shown In some typical examples below.

Started with Hits Misses  Ended With

? 2 0 i5 below zero
3 below zero ? 2 5 above zero- -
10 be low zero 1 2 12 below zeto

1Nz r
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Hints and Ptoblems. In this mioderately speeded third grade test, students were

. given pairs of related addition or subtraction problems. The answer to one of the.
problems was given and students had to use that answer to figure out the answer
to the other problem, as in the example given below. (Students were discburaged
from trying to use an algorithm to calculate the answer and were not given much

time to do this set of problems:)

4

=

CSMP classes had significantly higher scores on this test, 40% correct versus 32%:

i

&

o

—_

\O

@
Hin

Above and Below Zero. In the revised MANS in second and third grades, there

was 3 short test required students to use negative numbers in the simple context
shown below-

Score at the 'start: 5 below zero | :
~_ then: won 2 L S
Score at the end: 7 beldw zero 3 below zero 3 above zero 7 above.:zero

Csivie students did slightly better in second grade (average percent correct = 38

versus 35) but the difference was not significant. CSMP students did,quite a bit
better in third grade (mean percent correct = 53 versus 42) and the differences

were significant in mest Joint Research Studies.

individually Administered Problems. In one of the problems administered in third

grade, each student was Shown a partial calendar with "69 cents" written under

each day of the week and told that "Bill gets 69 cents every day this week".
They were then asked to describe the fastest way, on'.a calculator; to figure out
"how much Bill would earn by the end of the week'. '

CSMP students were more likely to suggest a multiplication process (88% versus
53%) and less likely to suggest an addition process:

113
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Relationships |
. and Patterns | .

S

L 3

. Relationships and Number Patterns

CSMP classes had significantly higher scores on the Relationships and Number
Patterns category at-every grade level except second grade (where-the difference *
approached significance). Sixteen out of 22 tests produced significant differences; -

except at second grade, almost all tedts produced significance.. Across all grades

and test items, 65% of the CSMP responses were,correct versus 55% for Non-CSMP.
Figures 27 and 28, illustrate the findings. Flgure 27 shows second.grade class
means using the revised MANS In Joint Research Studies. In these more recent
studles, CSMP performance Improved to the extent that the difference was
slgnificant, as can be seen from the figure.. Figure 28 shows fourth grade class
means and needs no comment. ’
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Relationships & Patterns Relationships & Patterns
Joint Research Stuydies : ' Extended Pilot Test
(X = C3wP Classes; ® = Non-CwP) _ (X = C3WP Classes; ® = Non=CIwP),

Fig. 27. Second Grade Class Means Fig. 28: Fourth Grade Cliass Means:

Of all the categories, Relationships and Number Patternggroduced the most .
-consistent differences across ability levels. Figure 29 shoWs sixth grade student
means when students were grouped into quartiles according! to. Vocabulary scores.
Notice that the line segments joining the points are virtually parallel. ¥

A\ Relationships

T Vocabulary
B A LS

Fig. 29, Sixth Grade -Student Means, , . )
Relations and Nurber Patterns S »
Students grouped by Vocabulary Score ;
(X'z 3P Students; & = Non-CIWP) . S
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 Solving Number Rules. This test has been used at all grade levels, though in di-

Tferent formats, The simplest to understand, pictorially, is shown below from
. fourth grade. Students were told’ that Machine A always did the same thing to

any number that went into it; the first three rows gave examples of how the
pa'rti'cUla"r machine worked. ‘

3. s ' i
- WHAT CAME M7 i - WHAT WENT IN?
< ‘ .

- . 6 . -
_ - o - L . IN out
2. -

[

N ©oouT ] -9 -

=

Figure 30. Itevs fron Fourth Grade Test: Solving Nurber Rules
pLeft iten = example (part of explanation);
’ Right iten = test item
Students first had to figure out the common relationship between the given

ordered pairs and then wse that knowledge to figure out the missing entry output:
The test got progressively more difficult by grade level. In ‘third grade, the
missing entry was sometimes an "input" rather than an output. In fifth grade,

. more complicated relationships were somietimes used; for example, the output

number was one less than 10 times the input number. In sixth grade, some items
ysed decimal numbers. 7
cSMP students always did much better than Non-CSMP students, thelr scores

being 14%-25% higher: (even in the non-slgniflcant second grade results).

A S o L L
CSMP students did better on all types of items; on every one of the 41 items in -

the various grades, CSMP students had a higher percentage correct. Their
~ advantage was a little larger on multiplicative (versus additive) relationships and

“=' on to what might be called "two-stage" relationships. Examples are shown below;
in abbreviated format. \ s
ond Grade 3rd Grade  4th Grade  5th Grade  6th Grade |
12 6
4 16
14 8
g8 - ?

2 -1 6
4 -2 .2
8 - 4 el
-7

3 36 - 6 100 - 304
13 1QO-19 0 - 4
5 g1 - 9 10 - 34
9 2 - 2 - 7

)
|
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Using Number Machines. This test, also administered In one form or another in
all grades except second, was positioned in the test booklet after the test )
described above and used the same concept of number machine: On this test, -

number machines cpuld be hooked- together as In this sample from the fourth
grade test. - f
: - ) ¥
2 |
- . ] +4
&
) )
Y - B
; _
; &

-

In the_upper grades; most problems involved a missing input.  In sixth grade,
some jtems used decimal numbers. )

- \ R . _
CSMP classes. scored significantly higher at every grade level, with an average of
62% versus 52% correct: They also had a higher percentage corredt on every
itemi at every grade level. -

CSMP students did especially well, relative to Non-CSMP classes, on problems

where combining machines (composing functions) was a better strategy than
working one step at a time. The last three items below show exarples of these

problems. The first two are miore general and straightforward problems.

Ll
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Labelling Number Lines. Students had to label the empty box In a partially
Tabelled number line, as in the example below from third grade.
2
4 ¢ : - . 4+ — ¥ $
0 25 : . S . 125 150 200

This test was administered In all grades except fifth grade. More frequent use
of interpolation and extrapblation were required in the upper grades, and some
sixth grade items used decimal numbers. : ‘ ‘
CSMP classes classes got better at this with each passing year. Their scores

were almost identical to Non-CSMP students In second grade, higher but not quite

significantly so in third grade, and substantially and significantly higher in fourth

and sixth grades (an average of 68% versus 49% correct). They did best, relative

to Non-CSMP students, oh iterps with large “gaps" to work with, requiring either

interpolating or extrapolation, as In the examples shown below.

1
T t

-

-

t T —+ t +
0 14 R ¥ 35 . a9
, -
1 1 i 1 - 1 y 8 t
+ v L4 L ]

P 4=

14 23

which_(whole number, fraction, decimal) is larger? In third grade, this tgét
Concerned whole numbers, for example 3 x 162 versus 4 x 160. Students

were given only a few minutes to do many items so that computing exact
answers was unwise (and strongly discouraged). CSMP classes did significantly

better on this test and their advantage was greatest on ftems with fractions, and

on sabtraction items such as

500 - 201 - versus 500 - 189.

In fifth and sixth grades fractions were used Instead of whole numbers. CSMP

classes had sligh:ly higher scores each year (an average of 75% versus 70%

correct); this difference was significant at sixth grade, but not at fifth. The
" largest difference was on an item with Improper fractions: 5/2 versus 574.

In sixth grade there was also a test that used decimal numbers. CSMP classes
had significantly higher scores than Non-CSMP classes; 82% versus 72% correct.

The largest difference occurred on the following items:
6.1 versus 601 - and 0.9 versus 0.111.

s 117



Additive_and Nultiplicative Series. In fourth grade, there were two scales dealing
with series of numbers. The first one is illdstrated below:

Counting by 98's Will 492 be in any of the boxes? _

Will 980 be in any of the boxes?

Will 690 be in any of thé boxes?

CSMP classes had significantly higher scores, though the difference in scores was
small (average percent correct = 83'% versus 60%). :

The other test in fourth grade concerned multiplicative serles, as illustrated
below: ‘ ' . '

i - = 50 200 | a00 | so0

v
The difference in scores was dramatic; average percent correct = 60% versus |
32%. This test produced the largest CSMP - Non-CSMP differences out of all the.

tests administered in the Extended Pilot Tests. Figure 31 shows the graphs of

class means for this test: The X's and dots are widely separated except for three
low scoring CSMP classes; these classes were ~all from’ the same school and were

the only classes from their district (a large urban district) which participated In
Jhis Extended-Pilot Test

-

/N Multiplication Series - X

£y

) Reading
‘ >

7

Fig. 31. Fourth Grade Class Means, Multiplication Series
Extended Pilot Trials

(X = CSNP Classes, 8 = Non-CSMP Classes)
Lo b
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\ Fractions and Declimgls Between Two Others. For these two tests, students had to

produce a fraction (decimal) number, as shown by these examples. N

is larger than 1710 but srna{l)ef than 173.
Is larger than 1.25 but smaller than 2.00.

Non-CSMP classes. On the test with decimals CSMP had significantly higher -

scores; mean percent correct = 89% versus 81%. These percentages are high
because only two out of seven items required the student to extend the number
of decimal places In the answer, and on these two items; shown below, CSMP

students. did much better than Non-CSMP students: :

.
is larger than 0.2 but smatler than 0.3:

is larger than 0:42 but smaller than 0.43.
sequerices. In a second grade test, students had to determine the missing number
in a sequence, such a the following: ' , ' :

$7, .11; 157 ‘/J_zz, 27 o,
In the Extended Pilot Test; CSMP classes had higher scores (48% correct versus
42%):but the difference was not quite significant. In subsequent Joint Research
Studies, the diffetences were larger and more likely to be significant. .

‘v

Individual Administered Problems. In a fourth grade problem; students secretly
drew a number out of a hat (but the interviewer knew that the number was 24)
and answered a series of questions “about their secret number. The guestions dealt
with! concepts of order; whole numbers; negative numbers, multiples and divisors.
The students were also asked whether the question itself was a good one. (For
example; after finding out that the number was less than 100, a question about
whether it was less than 200 was not a good guestion.)

CSMP classes had significantly higher s:coref, 82% correct versus 67%:



Elucidation of Multiple Answers

7 - 7 .

The second and third grade tests in this category differed considerably from the
tests used in fifth and sixth grade with rather different results. In second and
. third grades students had to give as Many answers as possible out of a potentlally

infinite Aumiber of correct answers, for example:
I

Sentences about 8, 8 =5

4 oo egi 2 2 4+ 2
. ’) y - 1 -
etc. ) T ' -

more correct responses, than Non-CSMP classes, a small but nen-significant

For each of the three tests In grades 2 and 3, CSMP classes procuced about 6%
 difference. Most of thé difference occured at the higher ability levels:

In fifth.and sixth grades; this category contalned several problems, each of which,”
had a number of correct answers (6-12) that would satisfy the given constraints. -

Altogether in the two years, a total of seven different kinds of problems were "
used and are described briefly below; JIn all sases students were to give as miany’
possible correct answers as they QQU;I;. The first problem is shown as it appeared

on the student page; the others are”shown in abbreviated form:

Rules: Take out three'balls.

?, Add to get a total score. 7}\J ﬁé .
. B S

ive a1 the posiible scores. 53, —

start at zero, count by X's and reach exactly 24

pick out 3 balls, add the numbers, what total scoras are possibie?

(using a container with 6 balls numberett 1, 1, 2, 2, 50 and 50)°

what whole numibers use only the digits 1, 2 and 37

(no digit to be used more than once In ‘a nurmber) - .

what numbers are multiples of 2, and miltiples of 3 and smaller tFan 58% %5 -

itP +P+@= 7 what could P and @ stand for?

&

“what whole numbers are even nurribers, divisible by 5; and < 807
CSMP classes did mach better than Non-CSMP “stiudents gn these tests; the
average percents correct were the same at each level, 65% for CSMP veicy- 53%
for N@n-CoMP,; _ -




It was also true both years that the gréétést-dﬁferéhté'ih scores occurred at the.

lowest ability level, as illustrated in Figure 32, which shaows average Elucidation
scores for sixth gi’ade students grouped accordmg to reading score.

Elucidation of: o . .
Multiple Answers

7

- Vocabulary
) — » 3
Fig. 32. Sixth Grade Student Student Means, Elucidation
Students' grouped by vocabuiary score
(X = CSWP students, e = Non-C3WP)

In the revised version of the MANS, item formats iike the ones wsed In fifth

grade were extended down to third and fourth grades. Subsequent Joint Research

Studies In those grades resulted In higher scores on these tests for CSMP classes;

si gmfxcant about half the time. The fluency format was retailned In second grade

£ ‘with results similar to those found In the Extended Pliot Tests; l.e:; siightly

higher scores for CSMP classes, but not significantiy So:

In sixth grade there was a test similar to the fluency-like tests In the lower -

grades. Starting from zero, and using any of the four operations with numbers 2;

3, 5 an 7, students were tn construct sequences of calculations which would

produce an end result of 12. For example:
f

0O+5=5 54+3:=8 8 £:§ 4 46X 3:=12

CSMP students gave about 35% more correct solutlons, an easily significant dif-

ference, though it should be noted that this format Is very similar to arrow .

dxaqrarrs (although. students rarely chose to draw sach diagrams in their booklets

for this test):




‘ Word Problems

wera problems of the kind found in textbooks and standardized tests (mainly on

step, computationally oriented problems pcsed in sentence form) do not appear: .
the CSMP curriculum and teachers. have commented on their absence. Never-
theless, the curriculum Is saturated with mathgmatical problems (albeit in
different formats), and CSMP students .have usually .done as well as or better tt

Non-CSMP students on the word probleln sections of standardized tests. _
The Word Problems: category of the MAMNS Tests contained tests which were cor
structed on the Rasis of the kind of problem being posed. Thus, rather than a
single long test contalining different kinds of ‘Items, there were several short
tests, each containing. several items of single kind. The computation and readin

skills' needed to solve the problems were kept abnormally low.

Altogether there were a total of 14 tests administered in.grades 2-5. With two

exceptions; to be discussed later, the results were remarkably uniform, regardles
of type of test. CSMP students always did a Ilttle better than Non-CSMP
students; typical percentages correct were 55% versus, 50%.  These results were
either barely significant or not quite significant. Qut of the 12 tests; five were

significant at 01, two were_significant at .05, and for the ‘other five tests the
p-value was between .06 and 14 TR ‘ ‘

rgblem scores were falrly well predicted.by: Vocabulary scores. This

at relatively small differences in mgan scores could still be significant.
r® 33, below, shows fifth grade class méans ‘on the total of two word Proble

T Fig

tests; ‘dealing with two-stage and thtee-stage word. problems. The adjusted mean

scores favored CSMP by 6.6 versus 6.1, a fairly small ‘difference which was

nevertheless significant at the .03 level. The graph shows that most classes were

represented fairly close to the regression.line and there were few outliers.
Y

AN Word problems

-

P Read ing
L_./ - ¢ i -j ) }
fFlg. 33: Flfth Grade Class Means, Word Problate
f-xtended Pllot Tests o
(X = C9P Classes; ® = Non-CRP)
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Some-of the tests were administered In more than one grade, though at least

some of the Items were different from grade-to-grade. ~Altogether, elght

_differént kinds of tests: were used and these are listed below with sarrple items.’

One stage word problerns

Mr: Rich lost $166 from his wallet:

Afterwards he still had $200: )
How rruch did he have to begiti)%iith?

(Sald aloud by tester while second

graders looked at cartoons)

Two stage word problems:

There are 40 apples In our ‘barrel now.

we will eat 2 apples every. day:

How many apples will be ieft in our barrel after 5 days? {
_Three stage word problems:

- Joe puts boxes Into piles:

Each box Is 1/2 foot high.

- -

Each pile Is 5 feet high:

How many boxes does he need to make 3 plles?
.. Word problems with rounding.

It takes 4 men to lift a piano.

we have 14 men ready to work;

o How many planos can they lift at ‘the same . tlme?
‘word problem approximations:

Martha can walk 2 blocks in 5 minutes.

About how many blocks can she walk in 13" minutes?
5 blocks 10 blocks 15 blocks 18 blocks

Extraneous data.

Sue has 12 bottles.

It takes 36 bottles to fill a case:

It takes 6 bottles to flll a carten.

How many cartons can. Suve fill?
- Fractlonal word problems:
173 of a dozeneggs s egas.

Novel word problems.

(This sixth grade test contalned 12 miscellaneous problems hcludmg declmals,

fractions, estimatlon; rounding, and 2-variable problems llke the one telows:)

Steve has 7 bllls.

some of them are $1 bills and some are $2 bills.
Altogether he has $10-in bills.

How many $2 bills does he have?

x
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Two exceptions to. the general overall pattern of small CSMP advantages were

alluded at the beglnning of this section. These exceptions concerned a test used
in fourth and fifth grade involving decimals. The test éO”S,i,S,,t,equ, ?,,,S?Fi,%s of
"questions, all of which began "X has 6:5 gallons of gas™: The item below
happened to appear in both fourth and fifth grades.

Joe has 6.5 gallons of gas.

He uses up four gallons. o

How much gas will he have left?
CSMP students did much better than Non-CSMP students; an_average of 46%
versus 30% correct In fourth grade and 64% versus 50% In fifth grade. No doubt
these differences reflect CSMP's earlier Introduction to decimals.

G



Number Representations

This category contalned a wide varlety of tests, with a shift from whole numbers

and place value in the lower grades to fractions and decimals In the upper
grades:. Categorization of these tests was rather arbitrary; some of the tests

described below could as easily have been placed In a different category:

in second and third grades of the Extended Pilot Tests there was only one test In

this category and CSMP classes had significantly higher scores on each. In the
second grade test; simple numerical facts had to be matched with corresponding

dot representations as in the example below:

12 -3 =9 = o
. .
: . o0 ' )

~
L N |
L]

5+5+ 2=

o
.
P\
™
®

etc. _ olo

in the third grade test, students were given a partlally covered computation and

asked whether the glven answer could be right, for example,
129
+227?
57325

There were three tests In fourth grade and examples from them are given below.

None of them produced significant differences, though CSMP classes were a little

better on the first one (averege percent correct = 38% versus 33%); the.dif-
ference just missing significance. There were no CSMP - Non-CSMP differences
on the other two tests. » .

Wow Many Inches? o

L o
|

7.000

Using only the digits 5, 7, 2 and 8 (no digit more than once),
what 3-digit number is3 closest to 6,000?

1

» -

S

N
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In the revised MANS Tests administered in Joint Research Studles these two tasks

were replaced by different tests which were slimipler to _administer: In second
grade the test contalned two types of items. One required the students simply to

. write a three-or four-digit number read aloud by the tester. The other required

students to write the number that Is 1 (or 10 or 100) greater than (or less than)
a glven number; for example, "What number Is 10 more than 4957". CSMP did
better (average percent correct = 59 versus 54) but the difference was not
significant in most districts.

The revised third grade test required students to determine whether one number
was 1 or 10 or 100 or 1000 more than another number. None of the answers
was exactly correct. Students had several guestions to do In a short time and

were discouraged from calculating the exact answer. An examiple Is given below.

1
R [ o
4,265 is 100 ,more than 4,254
1000 ¢

S T T o
CSMP classes had higher scores (average percent correct = 50 versus 46) and the
difference was significant in about half the studies.

In fifth grade, there were four tests dealing with fractions and one with

decimals. The fraction tests contalned the following tasks: marking fractions on

a_ ruler, shading fracticnal parts of geometric figures, selecting equivalent "~
fractions, and showing fractions on a number line. None of these tests produced
significant differences. The decimal test required students to show metric

distances” and comrpare the size of decimal numbers: CSMP students did much
better pthan Non-CSMP students on this test, average percent correct

= 66% versus 50%.

In sixth grade, there were two tests, both of which produced significant

differences in favor of CSMP. One was an omnibus test of fraction and decimal

representations, and CSMP's largest advantage was on the declmal portion of that

test. The other test requirgéd students to determine which fractions or decimals

which were equivalent to a given fraction. This was similar to a test in fifth
grade where the difference did not guite reach significance; in sixth grade it was
barely significant {(p < .03).
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Tests on estimation produced slgnificant differences In favor of CSMP classes on

9 of 18 accaslons. However, the relative differences were usually quite small;
average percent gcorrect across all tests and grades = 52% for CSMP classes /

versus 49% for Non-CSMP classes. Most of this difference was due to the strong

performarices by above average CSMP students. Figure 34, fifth grade student
rmieans grouped by reading score, shows an extreme example of this result. ~The
line segments actually cross and at the lowest ability level, Nop-CSMP students
have higher scores.” This crossing effect did not occur at a%her grade level

but the CSMP advantage was almost always smallest at the lowest abHity level.

71\, Estimation

7 Reading
o —>
Fig. 34. Fifth Grade Student Means, Estimation,
¢ Students grouped by reading score <

e

(X = C3P Students, & = Non-CSWP)

Estimating Intervals. ,i’rfi,Wﬁéti‘WasfByf.féff§Eéﬁﬁﬁ§ﬁ;'§§ﬁiﬁi&j;t;e"s,tr7'tfsédih',th’i’s, ,
category, students had to respond to. several comfputation items In & short period

of time (an average of less than 15 .seconds per item). For Rach item in the
test there was @ flxed set of intervals and students merely had to Indicate which
Interval contalned the' answer. For example: .

11 X 50 = 0 10 50 5 100 500 X 1,00

Ohly one arithmetic operation was used on any page; except In second grade where
addition, subtraction and a couple of multiplication items were theroughly mixed.

Table 23 summarizes the results for each grade according to type of operation used.

A
_ . Table23
Mean Percent Correct, Interval Estimation Tests
First entry = CSMP, second entry = Non-CSMP
_ R (» = sig. at .05)
Addition Subtraction Multiplication Dlvisien Covbined
s 1

QGr ade: o
43
61* 45 - 4O%
67* 49 - 43
61% 51 - 48

54 - 53 30 = 31 50
77 - 73% 69
83 - 79 74

NIV 1V STWENY
\
™
W

™o
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The table shows clearly that multiplication is the operation which: produced

consistent significant differences. The other operations produced rriodest

differences, which were sometimes significant and sometimes rot. The sixth™

grade CSMP adyantages come almost entirely from items with decimal. numbers. . "."*

Most of the multéplication and didision items infourth and fifth:grade. are the

" kind that would require an algorithm to find the exact answer. It Is Interesting-
to nete that CSMP students were better than Non-CSMP students if‘the task.was

tofestimate the answer.to these. items, but not as good if the task was to.

calculate the exact answer.

Other Estimation Tests. There were four othér Kinds of estimation_teststused.

In tAIrd and, fourth grade, CSMP students were significantly better thargNom-CSMP
students (though the difference was relatively small) on a test with ltems like. the
following: : , ' - .

100 Is about  2.0f 5 or 10 times & large as 197 L

In fifth grade; there were four tests, one for each operation, In which students

had to select the best of three wrong answers. CSMP and Non-CSMP scores
were virtually Identical on all tests. A sample ftem Is shown_ below.
o 3,173 T ;
15 x 2;111 = 20;173
31,173

There was also a’test in fifth grade, Measurement Estimation, in which students

had to estimate quantities, volumes o¢ areas from pictorial presentations. There
was no difference in scores. It should be noted that, with respect to technical

considerations (reliability, correlations, etc.) these’ fifth grade tests were among

the worst ever produced by the evaluation staff. , ,

In sixth grade, students had to estimate whether fraction computations, such as

172 + 677, wereAess than, equal to, or greater tMan one. Several items were

., Jiven with & short time limit. CSMP scores were slightly higher than Non-cSMP

‘scores, but the difference was not quite significant (p < .06).

Individually Administered. Problems. Two kinds individually administered prablerms

in thitd grade produced significant differences In favor of CSMP students. In one
kina, students were shown a set of completed calculations which "a stiudent at
another school" had done, (e.g. 6 X 13 = 53), They were then asked to. rapldly

indicate which answers "could be right" and which ones were "probably wrong".

Finally students were asked to go back to each probably-wrong answer and tell

~why they thought the given answer was wrgng:

CSMP students made a higher average rhimber of correct decisions (70% versis

64%) and their explanations of wrong answers were more likely to be acceptable
(89% versus 77%). The largest_ differences between CSMP and Non-CSMP students

occurred for students of about<average ability.

-
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In the other Kind of Individually administered problems, students were

asked to

quickly estimate the number of dollar bills that would be needed to purchase

seven items whose costs were as shown below; "but we don't want to take any

more (money) then we'll need™:

N

A A AN AN o
O AN A o = N

- e b b e ) =D

o

‘.

ii

kY

-4 j:higher proportion of CSMP students (50% versus 34%) gave good answers, defined

“as 16, 11 or 12, and a lower proportion (1

* L, <8 of 14

R

A

AN

¢
» -
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2% versus 25%) gave poor answers,
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A total of fifteen tests were admiinistered In the five special topic categorles:

Most were administered in sixth grade: The results are summarized below, in
Table 24,
f f o Taens
Summary of Speclal Topic Category Results
. _ Ngrber = Adjusted Means  Significant
Category - Grade of Itevs < CSWP Non-CW° &t .05

12 ,
10
10

Algebra 7
‘ 9

4

14 9.
4

3

cel

o o

DO N,
X ki %k

9

Gearetry

*|

(In favor of Non=CvP)

h Ni= B\ AN Ui

=

“A

Logic

ON W QDI \N! 0D ON

— |t |
OO0 OO oo

—

—

FOVOV OVE T ONON 0N ON

©rganization

of data

— | |
\NION N |

*i

Probabt ity
%

19 6
6 3.
-9

5

*

12
10

AW
BN N

ON ON i

*

-

CSMP classes did better in the Algebra and Probability - categories; with

significantly higher scores on three of the four tests in each category. Scores on
the other seven tests were virtually identical except for one ‘Geometry test,
where Non-CSMP classes had significantly higher scores. .

Algebra. Typical items from the three Algebra tests which produced significant
differences are shown belows :

Af g =4 and h = 3 then 5gh =7 (students read 2 exarmpies, including one

T ~_showing that 3bc means 3 x b x¢c)
If g = 5, then 2 x g = ? (students read 3 examples explaining exponentiation) °

Ifk 2%k +1=7 then k = ? (students read 3 examples)

: B e. (D10 - 5o d;+ 50
(The tester gave an explanation, through examples, to show thatis the
- sum of &, a + 1, .. b; le,; it is the summation apérator;) -

*
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The following examples are from the fourth algebra test, which produced a

non-significant difference in favor of CSMP:

B ’O*( - - B

_E () = 7
-do

(whete 3

9 times to o X

has been shown, by examples, to be a 90° rotation-and ,
"L‘ reverses the number of elements in the top and btittbiﬁ row.)
Geometry: ©On a fourth grade test, In which students had to divide varlous
geomefry figures Into congruent parts (e.g., an equilateral triangle into four

congruent parts), there was no significant difference between CSMP and

_ Non-CSMP classes.

In the revised MANS, this Jest was placed in fifth grade and a new test was used

In fourth grade. Students were required to select the one picture (out of several

pictures) which satisfied certaln conditions, as In the example shown below.

. A P . ’ Bk&; .;.
o . | .2
S . . _ . . i .;
E —T1 E . *
E . | i.:
° . o
4. 1n which picture 15 each dot closer to X than to of A B EF

\ S In which picture i3 each dot just as ciose to X as to of A |
These problems are about findlng the locus of a point. In two districts which

A

F

administered the revised fourth grade MANS there was virtually no difference In

scores between CSMP and Non-CSMP classes.

C had higher scores (av “lasses. In the third district, Non-CSMP
classes had higher scores (average percent correct = 73 versus 63) but the

difference was not significant.

On a sixth grade test, students were given a page showing nine geometric shapes:

ﬁgf triangles, a square, rectangle, rhombus, hexagon, parallelogram and an "open"

triangle and a rectangle. The ‘asked to study the figures,
which were alike In some way, and explain why they were allke.

They were asked to study the figures, mark figures

ere allke in_some w v were allke. NOn-CSMP
classes produced significantly more acceptable categories than CSMP classes -

This difference was significant at .05 and was the only MANS

about 10% more.

Test at any grade level In
scores. .

which Non-CSMP students had significantly higher 3 ;

lCirf)é, of the indlvidually sdministered problems in fourth grade produced a

significant difference in favor of CSMP students. stu ven sheet
. graph paper, with different ways of labelling *he 'inres and some {lines heavier
- than others. _

students were

iven sheets of

An example Is showri a0 next page
i '

/o

o |
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CSMP students were better able than Non-CSMP students to figure out how many

little squares were shown, were more likely to wse a length-times-width method,

and were more llkely to, use the gulde numbers in the margins versus a one-at-
a-time counting process. They were also better able to do related problems of

figuring out the area when pleces were combined or when one of the figures had
a "hole" in it: ' ‘ :

On a slightly different problem, CSMP students were better able to flgure -out
how many squares were on a partly hidden role of paper marked off at every
second square: _ : o

Logic. Lyotests In Logic were administered in sixth grade and both prodiced

almast identical scores for CSMP and Non=CSMP classes. In a typlcal problem
from the first test, students were told there were six boys, each of whom played
one of slx sports: Students then had to use the given clues to figure out which -
boy played which sport. In the other test, students were to select or construct a
situation which would make a given statement false. (The given statement
concerned the placement of various geometric shapes above or below a line, as

shown In a picture on the student page.)

In two Individually administered problems In third grade, CSMP students performed

significantly better than Non-CSMP _students. In one, students were shown an
undifferentiated set of "people pieces" (simplified figures that were either tall or -

short, fat or thin, boy or girl, and red or blue). They were then asked to put

them in piles so that all the pieces in a plle were similar in some way and so

that the piles were all different from one other.~Jhey performed this_classifica-
tion in as many different ways as they could. CSMP students were able to make .
more complex sorts than Non-CSMP students, the average "best effort™ belng 3.0

dimensions simuitaneously (versus 2.2 dimensions for Non-CSMP students).

In the other individually administered test, students were asked to figure ot the .

Interviewer's "secret" rule for the people pieces, by offering individual pleces to* *
which the interviewer would respond with a "yes" or "no" according to whether
the offered piece fit the secret rule. Examples of the secret rile were "blue" .
and "fat and tall*. CSMP students needed to offer fewer :pieces to figure out the -
rule. In four trials, the average total number of pieces needed was 14.8 for

CSMP students versus 19:7 for Non-CSMP students. .
G-t | 132
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Organiization of Data. = The three tests In this category, administered \Saidl?ferent

grade levels (grades 3, 5 and 6) each produced almost identical scores for CSMP

and Non-CSMP classes. Each test involved the reading and Interpreting of ‘data
from -a table (grades 3 and 6) or graph (grade 5). _In fifth grade, some Interpola-.

tion was required and in sixth grade some of the Items required extrapolation.

Probability. Typical items from the three Probability aré described below. CSMP
classes d i% significantly better on each of the tests. s

- j

Students had to estimate how many times oat of 100 spins they would get

a particular result on a spinner. Spinners. were divided,into unequal; but
easily .calculable reglons such as the one:shown below. A range of answers
was accepted for each question. (Fourth grade) :

&

e
Ca e

Students had to determine-how often (never; less thah half the time, half
the time, etc.) a pair of spinners would land on. numbers whose sum_was at
Jeast 10. (Sixth grade) Pairs of spinners~divided In various ways were

used, for example: - '

%

¢

Students had to select the best of three glven boxes from which to make a

blind draw. The boxes contained differing numbers of 1-cent, 2-cent and -
sO-cent balls. This test was administered In both fifth and sixth grades;

prodycing a significant difference In sixth grade only. - y

A
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Discussion
=3cussion

CSMP students perforimied best; relative to Non-CSMP students; on tests I fwo

categories; Mental Arlthmetic; and Relationships and Patterns, and worst In

Estimation (that is, they were only-a little better in Estimation). = The

categorization scheme used with the MANS Tests Is one of several possible ways. of
organizing the testing and reporting of student learning. It has turned out to
be a useful scheme angd-seems to convey the process orfentation of the tests. But

it may not be the miost' useful scheme for discussing the strengths of CSMP. " -

There are a number of fundamental processes and concepts at which CSMP
students exell and which cut across categories. . :
1. Inverse operatlons. All of these problems share an aspgct of having to think

backwards or find an initlal condition which will produce a given fingl
result: ; g o~

- 250

172 x ;j
Negative Hits and Misses, where beginning score instead of ending score Is
required L -

11l

S 150# ) | _
20 . : :

Word Problems, such 'as (paraphrased); starting with $10 ant saving $5 a

¥

week, how many weeks before one can buy a radio for $30.
2. Recognizing numerical patterrs. Exarmples are additive sequences, multiplica-

tive serles, partlally labelled number lines requiring extrapolation, and
multiples and divisors In Elucidation problems. ,
Relations: CSMP students seemed to urderstand the concept, of relation

W |
.

better, that is, the Independent existence of; say, +3 as concept, a thing
In itself; that doesn't need some particularization (for example,

2 + 3 =5) to give it meaning.

This undefStanding was démonstrated most clearly In tests on solving number

rules and using number machines: There Is a sense In which these two tests
are biased towards CSMP students, but ary test dealing with relatlons would
probably be biased in that sense: The concept of relations is such a

fundamental one in mathematics that such criticism Is not worth warrying
ébduto N -[‘ .

4. Relative sizes of numbers: Examples are selecting the larger of two whole

numbers or decimals or fractions. For example, without actually
calculating, which is larger:

S00 - 201 or 500 - 199 7 /

5. Early presentation of concepts. CSMP students are introduced to the

concepts of multiplication, negative numbers, fractions, and decimals earlier
than most students and they are better able to apply this knowledge in a
- variety of situations. ° '

S

S
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6.” Using Intermiedlate answers. Examples are:

538 + 198 = 736

0 539 + 199. = 2
11 x 273 = 3,003

22 x 273 = ?

These are all Very lmportant processes In mathematics and the CSMP CUrrlL:ulurn

contains_many Instances of each of them. They are never formally presented or |
narred; just usdd over and over In different ways In both teacher presentations
4nd student miaterials. Together they make for what one might call "street

number sense"; and CSMP students seem to have it: What Is surprising Is that

these processes have a heavy computation component, thus making the CSMP

advantage on them particularly noteworthy since CSMP students are not -particu-

larly strong on stralghtforward computation. This may explain why.the CSMP
advantage on Estimation, very much a street sense attribute, Is rather modest;

although CSMP does emphaslze some aspects of estlmation, that skill Is so

‘computationally dependent (or possibly part of @ very deep—seated quantitative
trait) that large galns should not be expected

In the speclal toplcs categories,  the CSMP advantage In Aigebra which incorpar-

ates’concepts of variables and transformatlons, Is not surprising since these
concepts arise In several ways in CSMP. ‘Similarly, CSMP students should do
better in Probability and they do: The two sixth grade tests in Logic produced

Mo CSMP - NonyCSMP differences, meaning that CSMP's informal logical thlnklng,'

as in the string game for example do not transfer tﬁ the more formal paper and
pencil MANS items.

In Geometry; CSMP students aza'ﬁa better, and on one test, significantly less

well than Non-CSMP students:. . The three MANS geometry tests were very
general kinds, of ‘problems dealing with locus; congruency; and creating geometrlc

categories, none ‘'of which were particularly stressed by CSMP. No doubt a test
more oriented to the specifics. of the CSMP curriculum In geometry would have -

produced rather different results. , . . 3

The same could be sald for tests oriented to other speclfic CSMP content such as

negative numbers, modular arithmetic, binary numbers and other number theoretic

work. Such tests would have been agaxnst the spirit of tHe MANS tests, which

avoided terminology and content specific to CSMP. However, the absence of such -

tests, under whatever rubric, was a mistake. It leaves any CSMP reviewer In the

posxtion of suspectin% there are rriany specific pleces of mathematica) content

that CSMP Students know better than Non-CSMP. students, but not knowing for

sure. In this sense, tawe evaluation was conservative and underestimated’ CSMP
student learning. .

NG
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VI. COMPUTATION AND STANDARDIZED: TEST RESULTS

-

- Computation Results

A considerable_amaunt of data has been collected 'on CSMP students' con
skills. Data will be presented from three sources: standardized tests adm

as part of the Extended Pllot Tests, speclally constricted computation te

incorporated Into the revised MANS for .administration In “subsequent Join

Research Studies, and district-Initiated 'standardized test comparisons.

Standardized Camputation Test Results from Eitéhdédfﬁhtié&ézﬁfrabie

summarizes the data from. standardized computation tests administered as

the Extended Pliot Tests. Unless otherwlise Indicated, the scores were fri
Computation subtest of the standardized test. In second and third grade,

studies were conducted In ééch,'di.s’ﬂtrit:t since the: MANS-Tests did not fnc

computation section: Thus each ‘comparison shown for second and third g
represents one district. In fourth and fifth .grades, districts ‘were combini
~analysis since the MANS Tests contained a standardized ‘computation test.
Cases; an Analysis of Covariance on class means was used, with class mes:

on Reading or Vocabulary as covariate.

___Table 25

Summary §i7§ignaarqigeg,Compgrtartioln'véééiéé
from Exterided Pilo6ft Tests

Grade Test . Number of Classes AMiusted Means Sigif_ In
CSMP  Non-CSMP CSMP Non~CSMP &t .05 Favor
2 cTBS s 13 206 19.3 N Csmp
CTHS - 6 6 20.5 186 N CSMP
ETS Coop Prim! 6 6 36.2 . 35.2. N Non~C
Stanford Ach 6 6 4702 52,02 N Non-C
- 3 cTEs : i2 12 '36.1 35,4 N csmp
- . crBsS & 15 13 ‘35:8 . 36.8 N . Non=C
ETS Coop Ptim ! [4 12 €2,3 -8 N CSMP
4 SAT 30 21 . 23.3 253 Y Non~C

oL . v

5 cTBS ' 3 25 34,9 343 N CSMP

1 total Math: This tést does not have a sepacate Somputation section,
2 percentile Ranks ~ i D
A .

There a total of nine comparisons given above; and 't’h’iéél different tests w

used. Five of the comparisons favored CSMP and four favored Non-CSMP.
one of the nine produced a significant difference: -in fourth grade, Non-Cs
classes had significantly higher scores than CSMPclasses’on the Comiputati

Test of the Stanford Achievement Té$t3~



Figure 35 shows the graphs of class means for fourth grade classes from the

Extended Pilot Test: ¢ can be seen that the Non-CSMP advantage is due to the

relatively poor performance of CSMP_high abllity classes.

AN Stan Ach Test A . 0

Computatton

Reading
s

/’

Fig. 35. Fourth Grade Class Means, Corputation
' Extended Pilot Test
(X = C3wP class, ® = Non-C¥P class)

Figure 36, below, shows the graphs of class means for fifth grade classes from

the Extended Pilot Test. There is no discernable pattern between CSMP and

Non-CSMP scores; in fact, corrputatxon score is rv::t very -well predicted by
vocabulary score.

A CrBS
Computation

x‘x‘
X

.
- X

| e

Fig. 38. Fl,fgbfggade Class Means, Cm'putation
"cxtended Pilot Test
1 = 08 Pld ) NJH-CBVP claSS)
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Cormputation Results from Revised MAN . In the revised MANS adminis-
tered In JoInt Research Studies and In the EPT sixth grade ‘MANS Tests; a
computation test was developed In order to reduce testing time and eliminate
_royalty costs. 1 , was
bé’se*d@ an analysls of the type and frequency of Items found In the leading
standaruized tests at each grade level. o,

The items were restricted tg whole rumbers and selection was

Table 26 summarizes the computation results from ‘the revised MANS. Except for

sixth grade, each row of the table shows resulfs for a single district. Analysis of ;

Covariance on class means was used each time with Gates McGinitle Vocabulary
" score as covarliate.

. Table 26 -

-'Summary of Revised MANS Computation Scores
Number of Classes Adjusted Means Sigif In °

Grade CSMP = Non-CSMP CSMP Non-CSMP at .05 Favor of
2 3 3 C1s2 134 Y Locew
10 10 10.0  10.5 N - CSMP
4 5 9.1  10.2 N Non—-CSMP -
26, 1206 T11.8 N ,
5 s . 121 126 N Non=CSMP |
7 4 1.3 101 N '
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6 2717 38! 18.9  19:2 N Non—CSMP
! Sixth grade EPT; classes from several districts combined into a single
study — .
There are a total of 19 comparisons given above. Twelve of the compar-
isons favor CSMP and seven favor Non-CSmP. Only_one of the nineteen prodiiced
2 significant difference, a second grade comparison favoring csSMP, "
' )
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Figure 37 shows cldss means in Computation for all second grade classes

' participating in Joint Research Studies:

MANS Computation ... o~

| ” 7177 o

T

I

—— . - ]
S | r | Vocabulary

-

1 >
Cal

Fig. 37. Second Grade Class Means; Covputation

Joint Research Studies

(X = C9WP class, 8 = Non-CIWP class)

Flgire 38°shows third grade computation nfeans from Joint Research Stiidies.

Although_there Is a slight CSMP advantage overall, it is hard to discern from the
 graph. = Computation scores are poorly predicted by vocabulary scores; for lower
ability classes especlally; there Is great varlation in scores.
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Fig. 38. Third Grade Class Means, Cortputation
Joint Research Studies
(X = C9W° class, ® = Non-CIWP class)
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Computation Fesults from Locally Conducted Evaluations. In a number of sites,

district personr.él conducted a formal evaluation of CSMP by comparing the per-
-formance of CSMP and Non-CS5MP classes (or students) on their distriet-
administered standardized achievement test. No doubt many more evaluations

were carried out than could be located for this report; and certainly many

Informal evaluatigns were completed and never officially reported.

Table 27 sumniarizes the data from those districts which reported separated
computation scores. . Different methods of aggregating and analyzing the data

were used at each site,*and significance tests were not generally reported.

Table 27 -
Summary of Computation Scores
from Locally Conducted Comparison Studies
Mean Score

- _— -

District Grade Test Compar ison CSMP Non-CSMP

19 2 CAT=Comp 17 CSMP classes versus same teachers' &77 280!

previous Non-CSMP classes

3 3 CcAT~Comp 100 CSMP and Non—CSMP students 60 512

sampled from 6 schools ¥

17 2 CTBS—Comp _ 6 CSMP classes versus same teacherg'; 307 3123

™ pgevious CSMP classes

47 3 crBS=Comp Same as above 376 3673
17 4 CrBs-comp Same as above 394 3883
8 2 ITBS—Cr Ref 16,17 CSMP and Non-CSMP students 69 684

SRA-Cr Ref sampled from 2 schools 81 924

8 5 ITBS-Cr Ref .  20-24 CSMP & Non-CSMP students 63 734

SRA-Cr Ref ' sampled from 2 schools 69 9

12 6 1TBS—-Comp 5 year longitudinal study of 6.4 7.05

70 CSMP versus 90 Non-CSMP students

12 7 1TBS-Comp same as above 7.8

! Mean scaled score across classes; o
an approximatély equal decline occurred in Reading.

ain, from previous year, in mean student scale 8corés:

djusted mean scaled score across classes; f
ersje mean percent corréct across ltems

G

Ad
Av
Me

Vi & N

an grade equivalent scores across students,

Altogether, five districts conducted nine studies; two in each of grades 2-4 and

one in each of grades 3-7. Of these nine; three gave resalts favorable to CSMP
and six favorable to §ON-CSMP. Only three studies produced large differences:
District 4 (in favor of CSMP), and District 8, grade 5 and District 12, grade 6 (in
favor of Non-CSMP). Three studies uslng Total Math score (reported in the nest

section), in which computation was one component, produced virtually no
differences. : ’
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Fraction and Decimal Computation. In each of the grades 4-6 Extended Pilot

Tests, the MANS Tests included a shdft test of 6-10 items requiring straight-
forward computation with fractions. CSMP classes had higher scores at each

grade level; mich higher by about 23% in fourth and fifth grades, and slightly
higher (though not guite a significant difference) in sixth grade, ‘

CSMP students were much better at taking fractiofal parts of whole numbers

(one-nth of a number) and anything involving commonly used fractions sugh as_
172, 173, 174, and 171. On the cother hand CSMP students were not as good at

- working with fractions of unlike denominators, i.e., the algorithmic part of

fractional computational skills. These results are also consistent with CSMP's
curricular éi’ﬁ'prﬁsis. -

In the sixth grade Extended Pilot Test, the MANS Tests includedya short test of
straightforward decimal computations on which CSMP classes had significantly

higher scores than Non-CSMP classes.

Discussion. Among these three kinds of comparisons, a total of 37 studies’ were

Conducted. A total of 32 districts participated, either in separate studies (20) or
as part of larger studies (12). Twenty results favored CSMP and seventeen

favored Non-CSMP.  Only 6 of the 37 studies produced significant or "large"
differences, three In favor of CSMP and three In favor of Non-CSMP. Thus one.

can safely say that, overall, CSMP and Non-CSMP classes performed about gqually
on tests of computational skills: L

However, if one analyzes the results separately by primary grades (2,3) and inter-

mediate grades (4-6), the results are somewhat different: In_the primary grades,
17 of the 24 studies favored CSMP, including all of. the studies producing large
differences in favor of CSMP. In the intermediate grades, nine of the twelve
results favored Non-CSMP,; including all three of the studies producing large
differences in favor of Non-CSMP: It is stilltrue that most studies, regardless
of grade leve], produce little or no €SMP-Nor-CSMP_difference; but there is
soimie indication of better CSMP performance in the lower grades and poorer

CSMP performance In thé upper grades. N

In addition, based on analysis of Extended Pilot Test data, there were certain
cornputation skills which CSMP students were better at than Non-CSMP students
and there are other skills In which they were worse. Furthermore; the pattern of
these differences was consistent with the differences in curricular emphasis.

In second and third grades, CSMP students were a little better in addition and
multiplication, -and a little worse in subtraction, especlally when it required
borrowing. '

In fourth grade sharper differences became apparent. There were no differences
between the two groups on addition and subtraction guestions, rior(;.? ‘one-digit
multiplication and division questions (i.e., basic facts). But CSMP ‘students did
significantly worse than Non-CSMP students on multiplication and division
questions containing multi=digit numbers and requiring an algorithme

This difference persisted in fifth grade, though it was a smaller difference and
counter balanced by better CSMP performance on items invplving column édditiéi”\_
and decimals. o A ‘ TR
By sixth grade the difference between the two groups' performance was very.
srriall, never rriore than 5 percentage points on any item: But €SMP students
were still better in addition, worse in division, and once again worse in

subtraction: _
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These findings are ‘Consistent with the differences between the CSMP curriculum |
~and what is in most standard matherriatics text Bogks. The muolti-digit algorithms
for. multiplication and division are Introduced later’in CSMP,. are 'mot taken to the .

"final® éfﬂ@éﬁt form that most students finally learn, and are practiced less
often. ~— o L - s
_Most teachers recognized CSMP's slower and later emphasis on these algorithmic
skills and _supplemented the prograin accordingly to rerriedy the problem:.. ‘The

amount of supplementation ,affected class performance’ on. computation tests. In-

TIfth grade, for example, high Spplementation was one of a Aroup.of factgrs
assoclated with higher scores in computationally -oriented tests and with lower
scores on content emphasized by CSMP. The other %ét:t'o"ré weres :

more teacher experlence,
more homework assigned.
less CSMP training, and

less playing math games.

This indicates that increasing supplementation and homework tended to proguce

more traditional student achievement, i.e:, higher in computation but lower in
other content. Sl o '

Glven the different patterns of achievement in computational skills, the results of

any. comparisons betweepl. CSMP_and Non-CSMP classes are likely to depend :
somewhat on the compgésition of the’ test used; CSMP classes are at a disadvan-
tage on tests which &mphasize algorithmie skills and de-emphasize other kinds of
computational skills. o , Co Lo

The data with vegard to differential computational skills at different ability levels

were Inconsistent. Through fifth grade the results vis-a-vis CSMP versus .
Non-CSMP-were similar regardless of student ability level. If anything, lower
ability CSMP students (those scoring In the lowest -quartile on the covarlate

reading test) dig better in this regard than did CSMP students_at the higher

ability levels. At fourth grade-for example, scores at the lowdst ability levels
-CSMP.  This.. -

were the same, but at the highest ability level they favored N

result Is shown in Figure 39, next page.

At sixth grade, however, the results were reversed; the lowest ability CSMP . -

students scored lower than corresponding Non-CSMP students, but thére was no
difference at any of tHe ofher ability levels. This result, the only instance of

this phenomenon, is shown in Figure 40.

.
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et Other_Standardi

. y it

- Extended Pilot Tests. In second and third grades of the Extended Pilot Tests, -
‘standardized tests were administered by individual particlpating districts. The

computation portion \b’f ‘these tests were reported in the previous section. Table
28 SUmmarizes the 7ﬁr'é§i.%t’s from the other mathematics tests in these batteries:
~/ _ Table 26

Summary of Standardized Math Scores (Other than computation)

from Extended Pilot-Tests

Grade Test \ Number of Classes Adjusted-Means Sigif In
\CSMP  Non-CSMP . CSMP Non-CSMP  at .05 Favor of

CSMP

CsMpP e
Non-GSMP
CcsMp

‘s 2 CTBS, Conc & App " 1
Stan -Ach Test, C & A
Coop Prim Test!

3
2
§
0.
-
>
o]
L o]
o oo
"o ov o,
=
-8 -4

Nori-CSMP.

CSMP

3  CTBS, Conc & App 15 13 ~ 31.2  33.8

Coop Prim Test 6 12 © 42,3 41.8
£ . .

R

-1 Total Math Score since this test does fot have separately scored tests.

% . 2 percentile Ranks

Four of the six comparisons favored CSMP, though the only significant diffefence

was a third gtade comparison which favored Non-CSMP classes. It should be
noted that -this significant .result was derived from scores on the CTBS, the -

regularly administered standardiz&d test for Non-CSMP classes but unfamiliar to
the CSMP classes. : N / ‘
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Between < and Non-CSMP classes. Soa&e of these are reported in the

previous section“~on comiputation scores. Those dealing with“&andardized mathe-

miatics tests other than computation are reported In Table 29.

1

Table 29
Su—ary of toc.ny Initiated Standacdized
- Test Fcorc-, Other than Computation -
B . ) - Mean Score
bistrict Grade Test Compar ison CSMP  Non-CSMP
5 2 CAT-Conc & App 17 CSMP classes versus same teachers' 323 332!
X prevlout Non-CSMP gh-tc-
. 2 CcAT-fotal Math 10 CSMP vecsus 10 Non-CSMP classes 49 512
‘ 3 CAT-Cohc & App. - 100 CSMP and Non-CSMP students T 393
sampled from 6 achools
u 2 CTBS—Conc & App 6 CSMP classes versus same teachers’ 250 2404
N\ previous Non—-CSMP classes.
17 3 CTBS—Conc Same as above 383 3664
- CTBS-App 351 357
17 &« crBS=Cone Same as above 1 el
" CTBS-App 386 363 B
2 3 CAT-Total Math 14 CSMPp versus 13 Non—CSMP classes 89 3855
& L -
8 1 1TBS-Conc 16,17 CSMP and Non-CSMP studenta 76 726
I'rBS Prob sanpled from 2 schools 76 62
SEA-Conc same as above . 84 836
SRA-Prob . 88 96
8 5 ITBS—Conc 20-24 CSMP & Non—CSMP students 78 746
1TBS-Prob sampled from 2 schools 80 79
SRA-Conc sawme as above 83 786
SRA-Prob . 80 76 ;
12 6  ims=Cenc 5 year longitudinal study of 128 7.7
ITBS-Problems 70 CSMP versus 90 Non-CSMP students n.5 . 7.4
i2 7 1TB§¢-Conc same as above 9.2 897
- ITBS-Prob - ' 8.7 8.5
i e v s )
16 6 CAT-TGtal MBEN 2 CSMP Vetrsul 3 Noin-CSMP classes 57.4 57.48

1 Mean scaled score across classes;
- an apptoximately egual decline occurred in Neadlng. - 2
AMjusted meanl raw ScOre &ccoss classes. )

Gain, from pre\;lou- year,in mean student scale scores.

wow

-4 Adjusted mean lcalea 8Core across éliiiéi. ) , :
5 Mean scaled score across classes, . ’ "
6 Aveérajge m:an percent correct across ltems. -~

W ~d |

Mean grade equivaient scotes abross students.

Mean raw score across students; mean IQ scores = 110.0, 110.5 %
mean Readlng scores = 56.3, 3.8

Out of twelve corriparisons (defining a comparison as one grade level at one

dxstnct) eight favored CSMP and-three favored Non-CSMP, thoughdthe difference

In most comparisons - was qUite small and in only one compaﬁson (District 17,

grade , in favor of 'CSMP) was there a large difference. “Furtheririore, there

were. no grao= Jevel distinctions, nor were there much different findings with

regard to Concepts versus PrUblems (or Applications).

S TR 13 145
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There have been no less than 55 stadéﬁ;,iayagyiﬁg 32 school districts, ¢dmparing
P students on standardized tests. The .

the performance of CSMP and Non-C 7
results could hardly be miore ever: 32 studies favored CSMP .and 23 favored |

Non-CSMP. Large differences were found in only eight studies, four in favor of
CSMP and four in favar of Non-CSMP; For the most part; findings were simiiar

in each of the usual subdivisions: computation, concepts and applications, and "at

X,

each level of student or class ability:

In spite of these findings, mast CSMP teachers consider the program to be deficient in
providing sufficient practice in computational skills, particularly rapid recall ¥
of basic facts (lower grades) and praficiency with'multi-digit algorithms (Upper o
grades): Inadequate rapid recall, if it does exist with CSMP students, does not

affect their performance on standardized tests through third grade. -

However, proficiency in multi-digit algorithms is lower for CSMP students and .
does effect standardized test performance In grades 4-6. CSMP students do not

do_as well on items requiring multi-digit algorithms but this is sometimes

balanced by better performance on cther kinds of computation - items such as

those using fractions and decimals;

Most teachers do sapplement CSMP with computation practice and in this Avay

may remediate the perceived deficiency. There iIs some evidence that increased -

tation is done a few minutes each day, or sent home as homework; and is
therefore fairly unobtrusive. - .

supplementation improves computation scores. For many teachers this supplemen-

Just as the differences in Computation, an area in which CSMP students might be

expected to do poorly, were small and easily remediable; so too the differences
on the standardized problem solving tests, where CSMP students might be
expected to do better, were also small.  But "problem solving" on.standardized
tests usually means solving one-step word problems with significant computation

and reading) requirements; so the resuits areyunsurprising. On the MANS word

problem tests, however; where éé’rﬁbgiiéﬁ;?@ reading requirements were kept
low, CSMP studerits had a smiall but“consistent and significant advantage.

On the basis of standardized testing alone, CSMP doesn't seem to make much

difference one way or the other. If that is the single criterion for making a

curriculuni decision, then CSMP must be rejected because of its cost and teacher
training requirement. Of course in the case of CSMP there is a great deal of

other evidence which derronstrates rather persuavely that teachers like the °
program and that students do better in many areas of problem solving. One
wonders, however, how many other innovative curricula, national and local, did
not have the resources to perform the kind of research and evaluation that was

done on CSMP, and were scuttled because they didn't get the necessary gains or- ‘
standardized tests: , o : 5



Vil. OTHER FINDINGS

én%erin"g CSMP

Rapid Implementation Model

In two d.strxcts where CSMP was implemented In a single* school at_ grades K=5 at
the same time the MANS tesg were administered to all second third and: fourth

graders .on three occasions: year before start‘up, at the end of the first

implementation year, and at the end of the second impleinentation year. (Fxfth

grade tests were not available the; year before start up.) One school was In

District 17, .a large urban district;l~and had six classes per. grade level. The. other

school was ln a relatively affluent ‘neighborhood of sttrict 23; a suburban dis- -

trict, with three classes. per grade.

:

The results were sirmilar In both districts. In secondgrade there was a large
gam in adjusted MANS scores after one year of CSMP and an additional small

gain after the second year. This finding is illustrated in Figure 41, which shows

these districts' scores in Year O (circled dots), Year 1 (squares) and Year 2

(circled x's): These data have been superimpOSed on the graph of district means

from: the Extended Pilot Test (which are represented by regular x's and dots).

N,

N Total MANS

m Reading

- >
] T

Fig. i\i; D;strict 17 and Diftrict 23 Second Grade Means .

= year preceding CSMP, ® = 1 year of CSMP, @ = 2 years CSMP

(X, ® = CSMP, Non-GSMP district means from Extended Pilot Tests)
In third and fourth grades, sizeable galns were made after each of the first and
secona years tnough again most-of the eventual gain occurred after one year's

experience with CSMP. Table' 30 summarizes the adjusted means. :

P

Table 30
' Adjust:ed Means, Grades 2-4
' ' Rap:.d Imple mentation Model
Year 0 Year 1 Year 2
Second Grade: -District 17 38.5 (42;5 44.2
o pDistrict 23 . 57:1 ©65.9 . 6804
Third Grade: District 17 45.5 49,4 53.3
District 23 _ 36:1 95.5 NA
Foirth Grade District 17! 48.8 60,9 64.9
District 231 123.4 141.7 150. 4"

! The t: st used in fourth grade differed from district to distiict.

o R \5 139 147 j
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"for each group, MANS performiance is plotted against Reading for each /4f

Tne findings indieate that it is possible for schooLs to begin using CSMP right

away In grades 2-4, rather than having to start at K;1 and advance one grade

level each year, wh!ch is the normal implementation strategy. when successful

iinplementations of this kind have taken place, they have been overseen by a

strong coordinator with authority and -ccommitment. In Districts 17 and 23, it was

probably a strong teaching staff and able students; District 17, and t:razhmg

- personnel with_year-long, full time ‘position in the school, Bistrtct 23; that"

allowed the model to run successfully

5,4 M
s * .

' E't’wterrng Students '.; T

~In the usual miethod of analysis of Extended Pilot Test- data, students who entered B

class during the course of the year - both CSMP and Non-CSMP - were excluded

" frorn the analysis. In fifth~ grade, a separate analysis was made for these "late®

students. A separate analysis was also done for students who transferred into

class at the begmmng of the school year ("new" students).: These students had no

CSMP. experieriée in: K=4, but then jolned an experienced CSMP class in the fall
of fifth grade.:

- There ‘were 55 and 24 "new CSMP and Non-CSMP students respectrvely and 31

and 25 "late" students (an_average of exactly one late student per class): Mean

scores o the. r:ovarlate vocabulary test and on the MANS tests were cal

groups on the graph (next page). -This data has been superimposed on the original ‘

graph showing performance of all other CSMP and Non-CSMP students when

grouped into quartiles by reading score (shown earlier). Circled entries)are for

new students and boxed entries are for late students:
~

TOtaI MANS . ,/

- Réa’éi'rjg

: =S
7
Fig. 42. "New" and "Late" fifth grade students’ MkNSjggrg
super imposed on dgraph of regular stiydents' scores
(Circled entries = New Students: {X) = CsMp, - e
(Boxed entries = Late Students: 'X| = CSMP, &

= Non-CSMP)
= Non-CSMP)

New students, both CSMP and Non-CSMP, scored sliéﬁtiy lower on the MANS

scores than students generally, kLe:, the circled entries were slightly :below the
correspgnding line segment: ‘Late students, however, scored quite a Bit lower

than students generally, le:; the boxed entries are well below the line segments,
and this finding also applies to both CSMP and Noe-CSMP students. Intérest-

mgly, the CSMP advantage in the general popuiatiOn Is preserved In each af these
speci ial groups. Dh ; : ,
140
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In comparison to other CSMP students, new CSMF stuaents haa lower MANS

scores, by .-gbout 10%; on items dealing with fractions and probability: Late
students had lower scores In almost all areas; but especially in items idealing with

mental_arithmetic and the production of rnultiple answers where their scores were
about 20% lower: ‘ : ‘,_‘ -

A situation haif ‘way between whole classes starting the prggram and indxvioual

students pining an intact CSMP class occurred in District 16. In one school, two

second grade classes studied CSMP and the other two classes did not. The

following year all these students studied CSMP as:third graders. Classes were

thoroughly mixed so that about half of each class”had studied CSMP in first and

) second grade whxle the other half had no previous CSMP experience.

» Q‘\ B

i\t the end of third arade the MANS Tests were administered to all students.
Scores were adjusted for differences on the previous year's California Achieve-

ment Test. These adjusted means are shown In Table 31, together with adjust ed

Reans from classes of roughly comparable ability who had been tested previously
during the Extended Pilot Test. : ‘ ;

T Table 31
Comparison of New and Experienced
Third Grade CSMP Students in District 16

Adjusted Total MANS
'CSEP Non-CSMP

pistrict 16 o 96:0 - "92.9 (CSMP only in third grade)

Other camparable classes 93:1 85.6
during  Extended Pilot Tests

B

CSMP students in the Extended Pilot Test outscored Non- CSMP students by about

seven and one-half items. In District 16, experienbed CSMP students outscored'

inexperienced CSMP ‘students by about three items. One can Infer from this data

that, under these cxrcumstances, third grade CSMP alone produces about half as

large an_ increrriental .“MANS effect as the grades 1-3 portion of. the pr grain. does.

This finding is in agreement with findings for .Districts 17 and 23 who \sed the

Rapid Implementatmn Model. , .

-

. '_J‘f
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Leaving CsMP

CSMP. Graduates

Not emugh time has elapsed to gather much data on CSMP "graduates "

However, in three districts (Districts 2, 12 'and 18), seventh grade mather

teachers were asked mid-way through the school year to rate each of the

studgnts using a 4-item, 5-point_rating scale. Classes were .always mixed

containing soine ex-CSMP students and sormie ex-Non-CSMP students. " In |

district there were between 36 and 48 ex-CSMP students ‘who had attend

elementary school, and between 74 afd 210 ex-Non=CSMP students who hi

attended 2-4 elementary schools.
Teachers were asked to rate students on each of four characteristics:

Participation in class: high guality and frequent participation, liste
attends well, volunteers responses.
e .
Motivation: .strong'interest; works independently, interested In "wh
new. ideas.

Creativity and problem sglving: reasoning and- logic skills, trxes ne
methods or several nebhods to solve a problem.

F5ract1cal applxcatxons knows conventxonal terms and symbois tan

Average ratings at each district were caICUlated for each item, and a tot
was calculated from the sum of the four items. Total sco(es in the thre
districts, for CSMP and Non-CSMP respectively, were:
District 2: adjusted means: . 12.8 versus 128
District 12: adjusted means: 12.8 versus 11.3 (p < .20
Oistrict 18: unadjusted means: 129 versus 10.8 (p < .OS)

There were v:rtually no dxfferences among the f’our ratxng 1tems In Dist
CSMP _and Non-CSMP scores were vxrtually rdentzcal on_each xt:eml in Dis

‘each item produced a slight difference in favor of CSMP; and in District
- was about a half—poxnt difference in favor of CSMP on each 1tern

In District | 12 math grades were compared for seventh grade e'?«QSMP an
ex- Non~CSMP students, using Analysis of Covariance, with Verbal ‘section
Cogmtxve ‘Abilities Test as a covariate. The adjusted mean grades using (

B = 4, etc.) were always in favor of CSMP ‘and are shown belgw for the
second aid third quarters respectxvely

39 versus 3.6
3.8 versus 3.5
3.7 versus 3.5

These differentes were significant at .05, .02 and :10 resbectiyeiy on the
of Covarlance.
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Students In District 12 were then aiviaéa’ﬁaéa@jig;a ‘groups according to
Cognitive Abllity Test scores. The mean CAT scores for the four groups was
about 50, 105, 115 and 125, Illustrating the fact that this district was populated

By students of falrly high abllity. For each group, mean math grade and mean

teacher rating were also calculated. Figure 43 shows the resulting means.

Rating by Teacher

/N

Mathematics Grade

gnitiv Cognitive Ability
: Verbal Test Verbal Test
- N . R N . [ ] . .
— >

e 7

Cognitive Ability

Fig. 43. District 12 Seventh Grade Student Means ,
when grouped by Cognitive Ability Verbal Score ',
(X = Ex-CSWP Students, ® = Ex-Non-CSvP Students) ,
The graphs show the relatively clear advantage for CSMP students In math grades

and the small advantage In teacher ratings: The graphs also show that these
advantages are to be found mostly at the upper ability levels; at the lowest

abllity level there are virtually no differences In teacher ratings and a small
CSMP advantage in math grades.

It should be noted that In all three distpicts, seventh graders studied the regular

district seventh grade mathematics curriculum; rmo special arrangements were
made to take into account the special strengths of . CSMP students. Thus; the
results reptesent in a sense, the "worst case scenario™. As ‘districts start to use
CSMP district wide, it will be to their advantage to alter their seventh grade
curriculum accordingly, In which case the long range benefits of CSMP should be
more strongly apparent. ' o o :

Leaving CSMP_After Third Grade | |
In District 21, a study of classes who stopped CSMP at third grade was carried

out. The district decided rot to begin implementation of The CSMP currlculum I
grades 4-6, so In fourth grade these classes returned to a more traditional :

mathematics program from one of the standard textbooks.

At the end of fourth grade, the MANS Tests were administered to thess ex-CSMP

students, who constituted seven classes In two schools, and to seven Classes of
similar ability from two adjacent schools who had never studied CSMP.

Mean scores on the MANS Tests were caltulated across ex-CSMP classes and

across ex-Non-CSMP classes. These mean scores are shown in Figure 44, =~
superimposed on the graph of district means generated from the earlier Extenced

Pilot Test of fourth grade. The circled entries represent the scores for District
21, o : : )
- r
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Reading

S
s 7
~ Fig. 44: Fourth Grade Class Means, Bistrict 21*

per Imposed on EPT. district means
E District 21 - 9P [K-3] + traditional [4th grade])
(®

, District 21 - traditional (k-4))
The graph shows that the ex-CSMP classes had higher MANS scores than the

ex-Non-CSMP classes. This difference was significant at .05 on the ANCOVA of

class means, though the differences In covariate scores between the two groups

was larger than desirable for that klnd of gnalysis:

when grép(hs of class means (seven ex—CSMP seven ex-Nop-CSMP) were ex-

amined, three ex-CSMP classes had very h1g1 MANS scores relative to ability; the

other four ex-(JSMP classes had MANS scores similar to ex-Non-CSpMP classes.

The three high{scoring classes were not from the same school and the degree to
which their te

ers "followed-up" on students’ GSMP Background is not known.

The largest dxfferences In favor of:ex-CSMP students were found in two cate—

gorles: Number Representations, and Relationships and Number Patterns. For this ‘

latter category, even though the difference was large and significant at 01, it

was much sraller than the differences found during the Extended Pilot Tests

This study is mother%dicatlon of some residual effects from CSMP after a year

away from the curriculum. It also indicates that the MANS effects may not be

long lasting if used only in the primary grades without specific follow-up:
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Differences According to Sex of Student

. Nine studles were conducted comparlng boys' and glrls' performance on the MANS

Tests. For each study an effect slize was calculated by dividing the boy=glrl dif-

ference in mean scores by the pooled standard deviation: This was done separ-
ately for CSMP and Non-CSMP students. '

There were two studles at each grade level except third grade (three studles) and
sixth grade (one study). Usually; one study at each grade level was based on all
data from the Extended Pilot Test at that grade and the other was based on one
or two years of use of the revised MANS In Jolnt Research Studles. There were

an average of about 1100 students per study; L.e., an average of about 275 CSMP

boys, CSMP girls, Non-CSMP boys and Non-CSMP girls.
Table 32 summarlzes the data by MANS category and grade level: The effect

sizes glven In the table are averages across studles, with different studies

welghted according to the number of participating students:

e Tabls 32 o
__,_Average Effect Sizs, Boys varsus Girls
(First entry = C5MP, wmacond sntry = Non~CSMP)

Cntogory —2 3 e 3 6 - __-Average

Comput ation -4 -07 -07 -8 -os -1
-18 -18 -01 ~-12 ~05 . -1

Ay ~. Estimation 12 23 __ 25 o8 35 21
l}j} 18 15 3 27 35 26

Mantal Arithmetic 8 21 27 10 a“ 23
SN 17 42 23 32 27

Number Raprasefits " 26 15 - 1e __ 23 T I
20 10 1 " 03 12
Relationships & Patts 07 17 i« 05 T 12
14 07 13 " 26 is
Word Problems 0s 23 20 is F 18
s L 26 26 24 18
Elucidation of 07 . -1 s -6 -os a1
Multiple Answers —06 =19 06— - -06 -02 -08

TGEal MANS 06 i6 17 09 15 13

Non-CSMP groups, In twb categorles: Computation and Elucidation of Multiple
~Responses. The difference averaged about 1710 of a standard deviation in both
categories (less at sixth grade) with CSMP girls having a larger advantage than
Non-CSMP girls in grades 4-6. :

Girls had higher scores than boys at every grade level, in both CSMP and

Boys had higher scores than girls at every grade level, in both CSMP and
Non-CSMP groups, in the other five categories. .~ The difference averaged between
0:1 and 0.2 standard deviations in three categories: Number Representations,

Relationships and Nurriber -Patterns, and Word Problems. The difference averaged

about 1/4 of a standard deviatlon (slightly less for CSMP students) in two -
categories: Estimation and Mental Arithmetic: These differences favoring boys *
terided to be largest in fourth and sixth grades:

, - .7 153
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If one assumes a normal distribution of scores -for both boys and glrls, effect size
can be lllustrated in Figure 45 below.

b

Fig. 45. Hypothetical nomral distributions, MRS scores, =
(b, g = mean MN\S score for boys and girls respectively)

The effect size determines the separation of b and g, the means for boys and

girls respectively: In Mental Arithmetic and Estimation, the effect size was .25
(174 standard devlation), meaning that b corresponds to the 55th percentile rank

on the combined distribution while g corresponds to the 45th percentile rank.
Furthermore, an effect size of .25 may result In a disproportionate number of
boys in the tail of the digtfgﬁtiéh; l.e., above the 95th percentile (the portion to
the right of the dotted line’In the above figure). Under the assumption of
normal distributions for boys and girls, boys would outnumber girls by nearly 2 to
1 in the top 5% of the combined distribution: This hypothesis was checked for
the Estimation category Tn fourth grade. For CSMP students the effect size was
.25 and about 3/5 of the students In the top 5% were boys. For Non-CSMP
students, the effect size was 3¢ and about 475 of the Students In _the top 5%

were boys. Thus, to the extggt that the skills or abllities tested In Mental

Arithmetic ‘and Estimation arBgfmportant components of mathematical thinking,
girls as a group may be somewhat disadvantaged and under-represented in the top
group of mathematical thinkers.” Furthermore; this deficit Is measurable as early

as second grade.

L.
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In the fourth and fifth grade Extended Pilot Tests, students were asked to

complete a series of attitudinal items borrowed from the Natlonal Assessment of
Educational Progress (NAEP), as part of the MANS testing.

e _ _ , o L, ) v &
In fourth grade, there were three groups of items, none of which produced’ - $

significant differences between CSMP and Non=CSMP students:
Attitude Toward School Subjects (6 itemns) ;
e.g. Sclence!  Llke In Between Do not like
Self Contept and Math (5 items) o <
e.g. 1 Usually understand what we are talking about In mathematics |

True’about me  Sometimes true about me  Not true about e

Attitude Towards Math Activities (6 items)

»  e.g. Playlng mathematical games: |
[lke it a lot 1 1lke it a.little - 1 don't like it
No single item produced & difference larger than 6 percentage points between the
two groups; and responses were very close to those obtained from NAEP's :
national sample. . . - '

\ groups of items, two of which produced signifi-

In fifth grade, there were sev
and- ?Nbﬁ:CSMP_ classes.

cant differences between CSMP

1. Math versus other subjects. This scale was scored by calculating the dif- .

ference between the math "score" and the other subjects “"score" (using items like
the example given above under Attitude Toward School Subjects). Non-CSMP -«

classes had significantly higher scores on this scale. Percentage of responses are

shown in Table 33. For comparison purposes, the results from fourth grade are

also shown:.
_ Taless \ -
Percentage Responses .for ()

Attitude Toward School Subjects

(First entry = CSMP, second entry = Non=CSMP) -

Like In Between Do Not Like

Fourth Grade: Math -~ 58 57 30 12 12
Other Subjects! 50 53 45 1 12

2N,
o0ND.

Fifth Grade: Math - 5158 28 16 14
{ 40 13 16

Other Subjects! 51 44

AN\
(G TR

! average of responses for science; social studies; reading and
spelling : -



CSMP and Non—CSMP responses. From fourth to fifth grade however there
were two changes. First, fifth grade Non-CSMP students liked math _as well<as
fourth graders had liked it ‘but liked other subjects less; this is a difficult result
to explaln. Second; CSMP. fifth graders liked math less but stayed the sarie In
other subjects. This finding Is In contrast to teacher opinions about student
involvement ard enthusiasm In which CSMP, compared to pPrevious miath cur-

rlculum was rated at over 40 on a 5 point scale in each of grades 4-6.(and at
least 1/2 point higher than Non-CSMP teachers rated their curriculum).

2. Math is open. CSMP classes had sidnificantly -higher scores on this 3-item -
scale; an example of which is given below. ' -

Belng good at pretending helps people In math:

Always true Usually true Not usually true = Never true

v

Five other scales, containing from 2 to 5 items, produced no significant dif-

ferences betwéen the two,groups: Self congept in mathematics, value of the

ol I i e oising (Ennpiushu M

spiral appraoch, value of estimation, math is closed, and math is malnly calcu-
lation.
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Tests of Specific CSMP Content

In eagh of grades 1-3, tests of specific CSMP content were administered to CSMP

students. The tests were constructed to model the kinds of-problems that were
assined "to CSMP students In workbooks and worksheets. Primarily these tests
were -intended to assess how well' students understood and could use the CSMP
representational languages (minicomputer, arrow diagrams, and string pictures).
This testing was discontinued after third grade ‘because of the difficulty in .
interpreting the data, since there-are no' behavioral objectjves or standards I

CSMP's spiral eurriculum, and since facility in these languages Is not an end In
itself :but - a ~vehicle for mathematical thinking: - ' o

The tésts wété,édﬁiihiétéi’édéi workbook problems to groups of 10=12 students.
In format and in administration the task was always very similar to what

‘students.'were. used to doing In math class, i.e:, a very non-test like situation.

*Arrow Diagtarns . ‘ ST

]

/

The total number of students tested was about 300, 600 and- 100 students in grades

sample items from each grade are given below for each of'the CSMP languages, S

together WI;h’ percentage of students getting the problem cqrrect..
. . .- . . : - . I ~i a

_ ] . . 7 i

First Giade. S ’
(a) — —~ .

"
o
e

Average percent of dots labelled correctly =

(>

Average percent of “dots labelled correctly = 55.
About 25% of the students did not know how.to do these questions.

J r A



u“&';{‘
o S R A
AN e
Average -percent of dots labelled correctly = 7 l«; -
Average percent of satudents with complete solution =56 7
: . \ . ' ‘, b L IR
RPN ;(b) Buila a :oad f;om ito 8 with +3 and +2 “arrows. L
A'v’éfagé Bercent with a 55&555 road = 58 L ¥ \
' @ o~
+3 #
L < <
Average percent of dots labelled correctly = 77
Average percent of students with complete solution = 52
. (d)
4

Average percent of dots labelled correctly = 74 :
Percent of students able to label return arrow cprrectly = 47

In addition to being able to do harder items in second grade the percentages

correct increaseq, especially among low ability students: For the lowes* ability

group (percentile rank <29 .on Reading or 1@ test); the average percent correct iy
was 49. : g

.- 4
ool
¥ oo

o , , S M 150 158




I—'—I—i'——'—l —Sf*fflfgrw ) o ‘ Lo A L
s (8) Item (d) above ;

Ayeggge percent of .dots labelled correctly = 86 't
Percent of students labelling return arrow correctly VA )
o +5 -3 X2
O o =D L ;7%
. \
L Percents borrect = 41 . ' B

F

f .
From second to thxrd grade there was agaln substantial Improvement as in (a)
and some genulnely hard probiems are asked, as In (b) and (c)

-

a

Mxnlcomputer - e s ; L
t 0 .u.t % X . . ) R .
First Grade. . .-

’(é) srmw 2 and 3-digit nLﬁwBéEs on- the mmiccmputer approx 5% ‘correct

(b) " Read 2 and 3-digit nurnbers from the minlcomputer‘ 65% correct
(©) Use mmieomputer to add 2-diglt numbers: 45% '

B

(d) Use'minieomputer to multlply 2X or 3X 2<digit numbers: 30%
(&) Use minicomputer to subtract 2-digit numbers: 25%

About 25% of the students could not do any of the mimcomputef questions

and about 50% of the students could not use the minicomputer for any kind cf
comiputing.

P
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Second Grade.

%) Show 2 and 3-digit numbers on the minfcomputer: 76%
“ v (b) Read 2 and 3-digltnumbers from the minlcomputer 65%
S (c) Show rumbers on, the Mintcomputer (e.g: 6, 14, QE 60) with
. : exactly three checkers: 63% -

(d) Read numbgrs shown }n non-standard ferm (e.g. more than one
checker per square) ones board enly 72%

The lowest abllity group (percentlle rank <20. on Reading ar @ test) averaged 5

ablll! I

about 46% correct on these ltems. /.

third.Grade. T i
————"""(a) show 2 and 3-diglt, Aumbers on the minfcomputit:

() Read declmal numbers from  the minicompiiter: “40%

_ Fs ,
f (©) Show declmal numbers on t:he mhieomputerr \ 5.%“ »
(d Adding negative checkers to a display to show a eartaln :
number on .the minicomputer 50% @ )
Al . --‘;,;‘

String Plctures?

First Grade. *Draw a dot in the picture to show where the red square-goes

. § o b o ) C
f,i,ga"?f’e’ ‘ L |
.*5}?‘
o
’ percent correct = 39
Second Grade Draw and label dots for 2, 3; 7 10, :
r '?% R
’ {(‘.32 ,
,ng c
] o F ) ~
; / f
- S ;;.' ]
‘AVE: age percent corr&ct 4; : o
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Third Grade. Draw and label dots fof ...(16 rimbers given)

A0

unable to answer very straightforward questions about the minicomputer, arrow

At the end of first grade, substantial numbers of students (at least 25%) were

diagrams and string pictures. By the end of second grade, with harder questions,

even the lowest ability students were able to get about half the Items correct.

By third gradle, students were engaged in complicated problems which 'required real
'+ facility with ‘the languages; about -half of the third graders were successful on

these more difficult problems.”

.
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In order to analyze the peg[qrnjgnce ofﬁg:SﬁMEfyqus Non-CSMP _students wiph respect
to type of number, items deallng with friagtions and Items deallrjgfgviitpfdeci@ais};
, were analyzed separately: . Tq!;le,j{t,fsﬁ@ “percent correct (adjusted for reading’ .
or vocabulary) for fractior»s, decimals and- other MANS “items. ©
| -~ 7 Table 34 E
Percent Correct, Fractlon and Decimal Items
ay | g ; ' o vBeE ]
; ‘Y . of Iters
Fourth Grade - 3
~___ Fractlons: . 15
All other MXA\S [tears ) 234
Fifth Grade . o -
' Fraéﬁms sk 63 59
Decimals 29 no 57
All other MINS [teTs 221 62 57 '
Six Grade o N o
Fractlons 57 73 70
: : Declmals -3 AN 61
N - All other MANS §teTs 336 67 ° 61

‘On fraction Items, CSMP students -had a large advantage In fourth grade (larger
than MANS ltents overall) and a small advantage In fifth and sixth grades
' (smaller than MANS items overall). _

®

On decimal ftems, CSMP students had much higher scores than NUn—CSMP students in.

both fifth and sixth grades (larger than MANS items overall)

. Flgure 46 shows results for fraction items. analyzed by abllity le:el of student,

as rreasured by reading or vodabulary (and. dividmg students into 6@:& according
y

j o ‘g Fraction Ttens . .y
1 Praction Ttems ,
P raction Items —1- . -
o ; WA
2o f . v
ok , :
W
< - C :
v 5
ok B Vocabilary
! 4of : : >

"Fifth grade (left hand graph) and Sixth grade (right)
(X = C3F students, ® = NDN=-CSwP Students) :

5 s 182 -

Figure 46. Petcent Correct, Fraction Iters, gxtended Pilot. Test




In fifth grade, the CSMP advantage was due miostly to the superlor performance .. = °

> (compared to Non-CSMP) of low abliity students, while In sixth grade it was due
to the superior performance © ‘abllity students. In both years, the gap ‘

between CSMP and Non-CSMP performance was smialler than 1t was for all MANS jtemn
comblined (compare with Figures 23 and 24). L '

Figure 47 shows similar results fqr declmal Items.

3

F Decimal Items

2

Av!
LAl

!

gt 0 . Vocabulars
Lo | Vecabulary

/ . R E

Figure 47. Percent Correct, Decimal Items, Extended Pilot Test

Fifth-grade (left hand graph) and Sixth grade (right)
(X = C3wP Students; e = Non-CSWP Students)
These results are more consistent and the CSMP = Non-CSMP gaps are larger

than they are for all MANS items combined:
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ViIl. SUMMARY

£ N\ _ PR
On February 6 and.7; the CSMP Evaluation Review Panel met In St. Louls. Thi
was the only imeeting this group held; its charge was to "review the fmplications
of the CSMP evaluation data for mathematics education and to rriake recomi-
mendations based on these frrplications." The members of the: panel are listed:
below; their report begins on the next page; amd continues through page \|62.
- After that there is a brlef discussion of the resuits:

CSMP Evaluation Review Panel
; , . S - . ‘
Theresa Denman, =~ | |
Mathematics Supervisor, Grages K-5,
Detroit Public Schools ‘

Voo e,
,

 Robert. Dliworth,
Professor of Mathematics,
California Institute of Technology

Edward Esty, - S
Senior Associate, Office of Educational Research and Improvement,
Department” of Education

a S

“Shirley Hili,

Professor of Education, . . o

University of Missouri at Kansas City

Ernest House, " i :
Professor,- Center for Instructional Research’ and 5531'

‘Wniversity .of Illinois

Stanley Smith, - .
Coordinator,; Office of Mathematics K-12,

Baltimore County Public Schools .

Jane Swafford;
Dean of Graduate Studies, -

" Northern Michigan University

Marie vitale,
Acting Director: of Secondary Education, . -
Ann Arbor Public Schools: -

-~
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Conclisions and Recormmendations. Of The Evaluation Review Panel
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Overview

%

The Corrprehensive School Mathematics Program (€SMP) is a dramatic curricular

innovation in elementary school mathematics: < During its development; conscious

decisions were made about how mathematics should be taught: The most

fmportant of these were the following:

Matherriatically important ideas should be introduced to children early and

often, In ways that are appropriate to their interests and level of
sophistication. The concepts (but not the terminology) of set, relation

and function should have pre-eminent place ‘in the curriculum. Certain '
content areas, such as probability, combinatorics; and geometry should be ::

introduced Into the curriculum In a practical, integrated manner.

The development of rich problem solving activities should have a

prominent place in the curriculum: These activitles’ should generate
topics; guide the sequencing of content; and provide the vehicle for the

development of computation skills:.

L

The curriculum should be organized Into a spiral. form which would
combine brief exposures to a topic (separated by several days before (e

. topic appears again) with a thoreugh integration of topics from day to
' day. , ‘ _ .

whole group lessons sHfluld occupy a larger and more important role in ]
mathematics class and teachers should bg provided with highly detailed -
lesson plans which lay out both the content and pedagogical development i
of lessons. Furthermore, training It botft #he content and pedagogy of 3
Eﬁé@fégtéﬁi should be made available to teachers. E -

These bellefs about the teacking of mathematics were translated with remarkable

integrity into the eventual curriculum materials. CSMP is a model of one very
distinctive way of teaching mathematics. and s one of the few that can be
studied in detall by mathematics education researchers and teachers. Its

implementatten and evaluation In schools Is, in a sense, an experimental test of
these distinctive features. AR

Immediate galns In -student- learning of the kind emphasized. in €SMP; particularly
problem_solving, should not be expected and are unrealistic. Sorme of CSMP's

mast Irmportant effects will be subtle and diffuse, for example, residual effects on
teachers beyond the formal implemientation of CSMP; the appearance in textbooks

of the CSMP pedagogical technigues, problems and languages, and-the use of

training. §B promote these ideas, publishers and authors of mathematics texts .
should be éncouraged ta Incorporate ideas and problems from the *CSMP curriculum
and teachet-training institutions should be' inade aware. of the. prograrn and ts ... v

speclal characteristics for preparing teachers 9 mathematics.

CSMP as %valuable tool In methods and content courses offered for pre-service




i CSMP's Effects on Students

1. The.most important conclusion is that CSMP does teach problem solving ©

skills better than the standard textbook curricula: It cannot be determined
whether this result Is due to a) the special €SMP "languages" (arrows, :
strings and Minicomputer); b) the £SMP content and curricular ‘organization,
“Including especially its spiral approach, or c) the classroom methods ‘espoused
In the teacher training and prescribed in: the Teacher's Guides. Neverthe-

less, this finding Is a demonstration that problem solving skills can be taught

successfully by, immersing students In a mathematically rich environment of
problems and activities Instead of requlring them to learn the different

strategies in a highly organized, almost algorithmic, form.

2. _The original CSMP bellef that merely doing ‘computations as part of the

Sproblem activities will develop computational skills as well as the traditiopal

‘program does Is not justified by test. data: CSMP students fall somewhat -

behind their peers, particularly in the upper grades with the ‘multiplication ;
and dlvision algorithms; ‘unless teachers. supplement the program with% - "~
computation practice. However, modest supplementation of CSMP has'been .
shown to eliminate this-difference. THIs suppleirientation can be done. °

unobtrusively without detracting from the. strengths of the program, tholigh =3/
- It does; add somewhat to the length of time rormally allocated tomathes, -z -.
" matlcs:’ This finding Indicates that regular practice In ébfﬁﬁﬁtatﬁﬁ? %
- hecessary for the development of computation skills but such pragticsfeed ...
not be In the form of long repetitive blocks of drill work. LAk

I oy

2
3. The CSMP bellef that emphasizing problems in a group setting ‘and posing * -
- ‘problems directly in the CSMP languages will* develop adequate sifils I word
problems is justified by test data. Furthermore, CSMP students -are better
able to solve moré complex, multi-step word problemss, particularly those
requiring inverse operations. This findlng Indicates that the abillty to do -

one-step, computationally-oriented word problems of the type emphasized In'
standardized tests. (an objective of dublous value) need not require the heavy

. emphasis on practicing these problems that exists in many .classrooms. -

' - B O S . ‘ . ', oL

4. There are two ways In which The evaldation results, particularly in the
upper grades, probably underestimate the ‘CSMP effects on students. First;
these results are. based on usage of experimental materials by teachers who
had Httwff CSMP experience: CSMP student effects should be appreciatively

larger when more experienced teachers use. the revised program.

L Séééi‘jd/yCSMFs students probably know more mathematics than the evaluation
¢" results irdicate: These results were based on process oriented tests In which

specific CSMP terminology and content were consclously avolded, in order to
be fair to Non-CSMP students: Thus; tests In the less traditional content

areas had to be very general, alrmost intuitive, ang "non-technical". As
such, they produced somewhat mixed results, for example, higher scores for

CSMP students on tests of -probability and pre-algebra but occasionally lower
scores on geometry tests. Heowever, it Is to be expected that CsmP
students will perform much better than Non-CSMP studentspon tests of
content that Is highly specific to CSMP; for example, the concepts of

randomness in p'rdb'abllity;.?'éﬁ'c:i parallel projections in geometry.

; There Is a need for gdditional evaluation of the program to investigate these
two considerations. .

R . -
R
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: orgamzatxon of the curriculum: The CSMP or aalz

CSMP has positive effects on students at all ability levels. Although the

magmtude of the gains Is sometimes larger for higher ability students than

for lower abxlxty students, the general result refutes many educators' belief

hat the teachmgf of mathematics to low ability students should concentrate

‘almost ‘exclusively on the basics, In a direct instructional -mode,:with heavy

emphasis on rote, "how-to" methods of learning computational skills. The

CSMP experlence has shown that these students benefit from CSMP's spiral,

problem solving approach just as other students do; In particular, the pic-

torial languages of CSMP allow young students with limited verbal skills to

visualize mathematical concepts that would otherwlse be lnaccesslble to
them. .

fon and scheduiing of

. The CSMP feature which may be most wldek} ap f) Is the splral

topics is wnusual in the degree to which concepfs are Integrated across

different . topics and repeated in short segments separated by several days:

The gap between segments provides time for the material to "sink in*; later

" segments provide a natural review of earlier segments (which is very

different from the massive review often required at ‘the end of an extended
period of ‘study on'a particular topic). CSMP teachers report that students

generally like this dpproach. Nevertheless, it ralses questions concerning,

for exam%g1 the mastery of concepts which are prerequisites in future

lessons; &

of the spiral approach in maintaining skills, and the ability of the teacher to
deal with varying levels of understanding of a concept without ‘recourse to
tests -built into the curriculum. ~ The overall effect of CSMP's spiral cur-
riculum, In combinatjon with €SMP's other distinctive characterlstics; Is
positive, but not enough is known about how the mechanics of the splral
curriculum affect student learning at different points In time. Because =
CSMP s unique in its use of this kind of spiral approach; research directed .
towards its specific effects would be beneficlal to the whole educational

cemmunity..

CSMP's Implementation

CSMP maintained the integrity ,bf"fs"p'jolht of ‘view throughout the develop-

ment, sometimes at the cost of reduced marketability of the product. The_

program costs more to adopt than a textbook, requires teacher tralning, and
needs a sRilled and lnfluential coordlnator to’ explaln lts unique approach. -

districts have been able to make local adaptations of the program while still
retaining CSMP's dlstinctlve and posltlve features. These adaptations should

districts' sense of ownershlp of the program. Nowhere are adaptatlons ‘more

apparent than In the area of teacher tralning; many districts have been

forced to scale down the CSMP-recommended tralning effort and have shown

,g;genuity in doing this successfully In ‘many different ways. The fact that

cts have continued to use the CSMP materlals, in spite of a drastic

cuftailment In services available to them, supports the deVeiopers' decision

to maintain the diStInctive features of the program.

. . e
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T
2. The role of the local coordinat

- teacher goes about leading the class towards the solution of problems

R N RS L e
L - . -
- .

g -

influential person at the helm a solid Imiplerientation of CSMP is almost

" impossible: Increasingly, curriculum reform has come to be seen as locally
Initiated and local districts are reluctant to Import whole programsedirectlys
CSMP's success in a district depends eventually on the acceptance by -
district teachers @nd administrators of CSMP's "point of view", for example,
the spiral approach, emphasis on whole class “instruction, and tich problem
situations: But prior to fmplementation, the coordinatar needs to gain
consensus for the need to Improve ‘mathematics education in the district in
ways that are consistent with the CSMP approach. Thus, curricular reform

begins locally; external programs ray be ready and available for schools to

‘use, but_they must be percelved as something needed by the district rather

than merely offered to the district.

The ole of teacher tralning In the progeam is crucial. There Is rot srough
‘evidence avallable to directly trace the gffécts of training on student )
g @SMP -and teaching it ih the ¥

outcomes but the experlence of learny
classroom will probably have a lastn

la Bct on teachers regardless of the

formal jcurriculum they uses? Both-ihe:r@thematical knowledge of teachers
and thelr skill in teaching studenfS® ink should be enhanced.

5 A

" An Tmportant part of learning.to teach CSMP, pethaps the most important

part, comes from the teachers' day-to-day experienced gs they teach the

: lessons. The highly prescriptive nature of the CSN RsFegeher'ssGuides are

very unusual in the extent to. which they specify . for Se@isson, botH the
sequence of tasks arnrd”;théggesﬁtﬁigtjipgftggﬁwqye ~Fhrolbighout - theé* Guides;
and in teacher training workshups, teachers are -expected to; engage In the

same kinds of problem dolving actlvities as their.students. will be encounter-
Ing. It Is important to deterrnine the extent to which teachers have . =
Improved the way they present lessons, ask questions, and deal with student
responses in Non-CSMP contexts: - If this aspect of the Guldes promotes

valuable and generalizable teaching skif3, then similarly detailed mgdel
lessons may be an effective way of improving teaching generally.

ough Is' known about - the relat foriship between teachef“tharacteristics
and cxucial aspects of the program:

. The objective teacher characteristics-
Investiyated. during the evaluation-of the program, such as rmathematics -

_pyogram's success In the classroom. . Nevertheless, teacher success s’
undoubtedly .r@lated to the teacher's attitudes toward the CSMP ghllosophy

. backgrpund and teaching experience; appear to be relatively unimportant to

and motivali¥ for teaching it. For example, it seems likely that the way a

affects the degree to whigte the students will adopt problem solving attitudes
towards inathematics. This isslie should be Investigated and the’results

. disseminated to d@sdinators.

»

-t

e role of the local co In implementing and managing the program
-in school districts is vital to the success of CSMP; without a skitled and

¢
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‘The status quo of mathematics education makes curricular innovatioh ‘almost

Impossible:  Content and seguencing of topics have always been heavily

influenced by the very traditional, computationally oriented view of

mathematics held by many school administrators, principals, and teachers.

Recent increased. use of commercial standardized tests; and state and locally

.mandated competency tests, together with public, dissemination of the results

‘of these tests, has narrowed the traditional focus further so that, to a large

- extent, these tests effectively control the cyrriculum: (An example of the

© effect of this influence Is the decision by some CSMP teachers to teach the

traditional subtraction algorithm in second grade as usual; in spite of the;

fact that CSMP employs a different algorithm and intentionaliy delays its

have students achieve these goals, even to.the exclusion of other less well

measured goals such as problem solving, or less well understood content

“such as probability. In the future; successful curricular innovations are

likely- to be limited to those which can provide advance proof of those
positive student_ effects which are vaioed by the pubtic as represented by
schooi boards and administraters: :

X4

. and mathematics education. s .

the call for Increased prohigm solv,ing In the CUrridulum together with
continued poor performance ‘nationally (indicated by ‘tecent data on
"non-routine” problems fro'ﬁh’the Nétional Assessment fnx‘ Educational

Progress), s,

- the recommended incrééSé‘“in maszmatics «requirements for higw school
graduation, : _ AT R S
. ’ ' R
the recognized need to provide teachers with more mathematics training,

.o

- the burgeoning use of computers in schools, and

the Increased int@t in discrete mathematics and algorithmic thinking in
mathematics. :

CSMP*s value will Increase as these trends continue:



. Discussion
It is very hard to be neutral about CSMP, and not rnany people are, including
teachers. Even the strongest critics must admit that CSMP students are better
than Non-CSMP students in some kinds of mathematical thinking, regardless of any
possible shortcomings in computational skills:  And even the strongest proponrenits

must admit that CSMP is hard to implement. It is worth considering what aspepts i
~of the prograrn are most important in producing student learning (and should be .5 -+ %™
saved and exported) and what aspects of the program make it hard to implement

(and should be eliminated). To the extent that the answers to these ‘questions \

are the same, there is a dilemma. But in the author's opinion (and the rest of

“this report is all opinion); it is possible to keep the. baby and throw out at
least a little of the bath watef. ;

1. Teachers don't usually complete a full year's work In the curriculum now,

partly because the lessgns are too long and occaslonally require ‘a second
day, and partly because teachers take class time to supplement the program
1 for computation practice. Partly for this reason, and partly because they

jlst don't see the. point, teaghers drop lessons. in Probapility- and Geometry. =
Therefore, drop these strands, or at least "réﬁf;cg them by 273 or put them in

a separate optional block which is not part of the schedule. Rediuce the

. longer lessons by eliminating the last third of the lessons:

| 2. Teachers supplement the program . with computational practice and this

- supplementing does improve student skills in multi-digit algorithms. -
Tmfo{ﬁ, build time for computation practice into the schedule, add
wlrksheets specifically’ designed for this which can be sent home as

. hornework, and, as an_Important psychological change, admit to the teachers
" in the Guides and training materials that there isn't enough computation

* prdctice and that it_is ‘all right to spend time doing it:

3. Teachers-complain that the spiral is too loose, i.e:, too much time passes

between one instance and another of a given concept; students forget what
happened last week (or, sometimes, last month). Therefore, close up the
spiral to some extent by reorganizing the lessons into blocks. Some care is
required in_making this change. One advantage of the spiral is that the o

constantly changing lessons make mathematics class more interesting:

4  As part of the same change, build in tests at the end of each of these

blocks: The curriculum does not now contain tests or behavioral objectives
and most teachers would like to have them for grading purposes and; a more
difficult problem, to determine which children need extra help before the

, class goes on. While it may often bedtrue that proceeding to the next

- lesson_while children still don't undetstand the last one is good medagogy; it
is obvious that there are cases where the teachers should stop.and review: ,
Therefore; these tests should contain standards, at [east as rough guldelines '
to help teachers make this most difficult decision. This will not trivialize

the curriculum and teachers would be free to ignore the tests if they wish.

5. In the same spirit; individual lessons should be accompanied by objectives

In fairly concrete terms and in some order of priority. Many teachers don't
need this help; they can figure it out for themselves. For other teachers

it would be very helpful, particularly during the many occasions when they

must make choices about what to do in the few minutes left, whether to dg
another example or not, or whether it's alright to drop thjs portion of the
lesson. , ‘
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6. = One recommendation, whlch has already been met, ls the developmient of a
self training manual for teachers. This will be enormously useful to-
coordinators, especially In districts with heavy CSMP usage, where new
teachers have to be trained every single year perhaps one or two a time,
because of normal turnover.

7. -So far, all the recommendatlons seem fairly safe. If adopted they will not
destroy those aspects of CSMP which produce such good thinking skills; -

. namely the CSMP languages, the mathematical situations so nicely developed
'In the: Teacher's Guide, and the student materials with their wonderful,
colorful 'problems But CSM cost does prevent 1ts w1despread use; lts

adopted "textbook"). : 5 ,

Therefore, put- all the workbooks and worksheets into a single, reusable, hard

cover book. Systematically reduce the .use of color so that many of the

- problems can be put in reproducible. master form for local dupllcatlon This

. Is a drastic suggestion and would admittedly have a negative effect on the

P

CSMP languages, the mathernatlcal sltuatlons and the student materials.

All of these recommendatlons are attempts to normalize the program, at least in

appearance, without seriously damaging its best characteristics. The conceptual

N underpinnings of the program, thernathematlcs and pedagogy, are very healthy

and would easily survive these changes

-~

#
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Appendix B 7
pe e
List of Evaluation Reports
- g

b}

» The ‘present report is the 51st formal evaluation report deaIInq With CSMP

Two other reports are summary reports, and were compieted in 1983 under

McREL auspices:

Summarles of Evaluatlon Reports,; CSMP
User's Manual for MANS Student Data Tape

The first of these reports prov1des a one-page summary of altl Evaluation
Reports, 1974-1983, and all Joint Research Studies; 1981-82; The second

from 1979-82, as well as a complete listing {76 pages in ail) of all MaAN

items from the Extended Pilot Tests, grades 4-6;, and Joint Research :
Studies; grades 2-5 Lo

The next page lists the titles of the 48 volumes of the Evaluation Report

- Series from the)CSMP EiEeﬁaed Pilot Test. Each Evaluation Report is

labelled M - X - N, : :

¢

describes the layoat on magnetic tape, of all class, ;student and item data

where M is the year of Pifot Study (1973-74 = Year 1,ﬂ....1§81 82 = Year 9)

oy
g

X is the type of data being reported: A = overview or _summary
o - S, B = student achievement
.. - C = non-test data
N is the number within a given year and type of data. )
- <\'
. A
I
{
i
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1975

1976

1977

1978
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1979

1980

1981
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vTeacher Questionnaire Data: . Grades 3-5 . -

'fL. ,,.f‘ i"mfi74 N

Evaluatton Report Series

Overview, Design and Instrumentation

External geVIew of CSMP Materials

Final S ary Report Year 1 - /
M1d—Year ESt,§§t§:,,CSMP First Grade Content

End-of-Year Test Data: CSMP First Grade Content

End-of-Year Test Data: 'sEaﬁaafa First Grade Content
End of year Test Data: CSMP Kindergarten Content

Test Data on Some General Cognitive Skills !

s

Summary Test Data: Detroit Scheols

- IT - - __ == SR, 7

Teacher Training Report

Observations of CSMP Firét Grade Classes

Mid-Year Data from Teacher Questionnaires

End-of-Year Data from Teacher Questionnaires i?J*;
T e,

Interviews with CSMP Kindergarten Teachers #ixe:

Analysis of Teacher Iogs

Final Summary Regprt Year 2

T R, 4

Second Grade Test Data-

Readministration of First Grade Test Items

Student Interviews : . .

Teacher Questionnaire Data

Teacher Interviews, Second Grade

Teacher ' Interviews, ‘Pirgt Grade - \ - > 55‘

?r P S
*. . )y .

Teacher Questionnaire Data Year 3
&L

Final Summary’ Report Year 4

'vStandard1zed Test Data, Third Grade

Mathematics Applisd* to Novel Situations (MENS) Test pata

) Individually Admlnlstered Problems, Third Grade

Teachet. Questionnaire Data, Third Grade ’

Fourth Grade Mﬁﬁs Teet Data . ' AN

. Indiviguglly Administered Problems,’ Fourth Gradé

Teacher Questionnaire and Interview Data, Four th Grade

Comparative Test Data* Fourth Grade o LR

. Preliminary Test Data: Fifth‘Grade

Fifth Grade Evaluation: Vo lume I,. Summary

Fifth Grade Evaluation: Volume II, Test Data

Fifth Grade Evaluation: Volume III; Non-Test‘Data.

Re-evaiuation of Second Grade Revised MANS Tests

i

Kehievement of Former CSMP Students at Fourth Gradef\

Student ﬁohievéﬁent Rapid Implementation Model .
Sigthigrade Evaluation, Preliminary Studyii

Evaluation of Revised. Second Gtade, MANS Blue Level
Evaiuation of Revised Third Grade,,MANS Green Level

J

Three Evaluations of Gifted Student’ Use cT .
Preliminary,Study Oof CSMP "Graduates"

Sixth Grade MANS Test Data 77777
Sixth Grade Evaluation Teacher Questionnaires
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4 Submxssxon to the Joint B{xss mineiiéﬁ Review Panel e i
. Ca \ o " Approved Marcl}ﬁ 1984 ‘ . '
VI §UMMARYi '
-

Student.s fn €ESMP are better able than’ compuable 'Non-CSMP students to agply various

problem solving processes, such as, ,using patterns and relationships. This ‘claim is based on
comparative testing at'each grade level from grades 2-§ involving an 'average of about €0

Y classes per grade, using Analysis of Covariance on class means. Additional analyses at the

schiool, district and student level, and- by sex .and abflity of students, _support this claim. GSMP -

students also perform. at least as well on the traditional arithmetic skills, a ' claim- based on .
.'Analysis of Covartance. data from large. numbers of classes in grades 2 to 7

v DESCRIPTION OF PRODUCT . . X A
e '
”'!‘h,e u,!,mpetus for this program was the need to fmprove seveml Shortcomlngls fn n)athematics
'f/‘,educaﬁon the static content of,; the cuf‘riculum the rote giethod in whi t is usually gaught
: éacﬁing mathematical thinking skdlls to ‘students. CSMP _{s an

‘and ‘the. lack of ma@g;i&ls for t

Teachers Guides at) each grade contain a master scheduie of activities Ers detaﬁgdﬁiggsﬁon
plan for. each activity. There are between 2 .and 6 guides per grade level ra i in length
from about SDO pages in Kindergarten to about 1960 pages in six;h grade. -

é.

* Student matérials consl:. of worksheet.s tq accompany individual Rgs;ons and’ woerooRs.

which are 16-page. bookls ts”covering larger units of work. There are between 100 and 200

wéﬂéﬁeets per Lgra( and’ between 4 and 16 workbooks per Er&&é. deper

-

CiaimuLEﬁtectiveness 2 ' i ok |
§§§{P students perfornd ,least as weu in Lmdltionél arithme&c sldlls as compa::able
Non—CSMP students. 5 , e ) s

2 esyg students are better able- étag gomp&'able non-CSMP. studentsi tpﬁapply )
tﬁe mtthemaucs they have learned to new problem situadéns using processes mvolﬁng

W

“"

Re}gucpﬁlps and Number Pattetns - )
&  Production of Multiple Answers S ' . B
Mental Arithmetic . S , , AN o
*Word, Problems : _» : .
Esg’!‘?ﬂbn Lo : : : : 5 6

Numpeﬁrxgepresentauons - ' g o ]

Pre-algebra
. Prediction -




intended Bencticiaries The program {s intended for use in regular, heterogeneously-grouped

thematies curriculum for about 55,000 students in over 100
Sith. gifted, Chapter-1; and non-English speaking students (though™

Mese populatfonsf .
: y % Poment. C ohgﬁﬁl\gatiarials'we;:’é!dév,élbpéd 'on a day-to-day basis in
regular ¢ 26%s/in an inner suburban St. Louis school district. The classes were near the

national -#¢erage in achievement scores and and-in racial composition

[

» . B . -

. Resources Required The program is to be taught by & regilar classroom {eacher and to be
supervised by a locally-designated coordinator; most. often a district mathematics supervisor.
. No other personnel are required, nor is any special equipment or facility beyondsthe AMormal

# - blassroom. Depending on grade level, between 6. and 30 hours of training are highly recom-

" mended (although not reguired) and training arrangements are determined by ‘the local district.

" A network of qualified "turnkey" tmainers is available to adopting sites<f destred.”
Typical personnel training costs range trom $0 per teacher (for -example, when the coordinator
conducts the training in two regularly schediiled staff development days, followed by monthly

two-hour in-school sessions) to approximately $350 per teacher (for exampi®, when a consultant

conducts a Qne—week)wdf‘ﬁgﬁéﬁ for teachers who are paid a daily stipé‘iid)fﬂ O

The approkifhate oosts-per-stident of .all materials, based on present, moderate-sized printing

runs, are shown below for kindergarten, crades 1-3 (average) and grades 4-6 (average). ..
. - . Tapie’l : P ,
i Materials~Cos}§ Per Student: ! ' oo

- Installation (Year J) Subsequent Years

K 1-3 ,—;?a-s K 13 - a5
Teacher Materials = =~ -$1.50 _$2,30,  $3.20 = =

~ Student Materials . $3IL e

L $7.10 - $3.50 $5.60 $6.70

, ' .
- , o . ;VI' T —/ - o= L . ,,b,,, ‘,‘7‘:777 . - oL 2l .
in addition; beginning in-fourth grade, . eyl “caulator isgnec'o"r;riiﬁehd@, for every two
§tudéht's. Calculators can be drawn fromﬁ : ¥ school supplies, purchased separately;- or
provided by students themselves., o /:/—' R ES - . ’ '

Vill DESCRIPTION -OF EVALUATION- DESIGN 7 S R
s Mg P ) L N ) N -is SN
. General Evalustion Activities .

The evidence presented was generated by CEMREL'S ‘Mathematics Research and Evaluation

Studies (MRES) project, which operated and was funded independently of the CSMP development

group. Tts activities were monitored by an ‘external Evaluation Panel chafred by Dr. Ernest .

House. A 50-volume Evaluation Rép’o"rtiSé"‘ies describes "the conrﬁié'té set of evaluation data.

Ihe initial phase of the gevelopment cycle of \CSMPmate?éais.a"t each grade level culminated
. a primedf}iﬁxipe;fmentél ion of the cg;"ricu,luﬁ:”'j‘hgr[na trials were then tried out for two
at were called/" Extended. Pilot Tests "!. The first year 'o'f”ea"ch':ﬁ\

years in that grade in wh ‘ Pilot Tes ;
Fxtended Pilot Study focused on a small number of classes in the St. Louis region. This trial

was ‘used to obtain prelininary evaluation results and to develop evaluation procedures and

instruments: In the second year of the Extended "Plot ‘Test, larger numbers of classes in many

geographic locations were tested.

-

Experimental Design :

During the second year of the Extended Pilot Tests the curriculum was used in feguléfi
» ¢lassrooms under normal conditions. Materials and training costs were borne b part-gipgtiné .
distriéts who agreed to cooperate -in data gath¥ring activities. e e
. IR Tra ,
i S o 17b ' : ) -
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Partlupatmg schools began using C’%MP matcrrats in the lower yades The most common

strategy was to begin all their kmderg&i‘ton or first grade students in CSMP; 'in each

sucu dmg vear those stcﬁdcntg advatnced one year in the currlculum wtule new‘—,

pzovram/but more oF. kss 1nher1ted" 1t and therr CSMP students from the brevmus ade
level: “For most of fhése . teachers, teaching in the Extended Pilot Test was their firs .
experienice with © SMP. ‘geyép«.elved training during the summer or early fall, through either
a SMp —r(m woxkshop org shop condl.gcted on site. by the iocai CSMP eoordmator

7'"Ihe d(*Slgn of the testing program was comparative in nattrre Controi ciasses were selected
fumtl\,» m e l \IH»H agd the partlclpatmg dlstncts Slnce Cb‘V{P was being used at a g‘lven

mth xnmlar students and teachers In some cases; partlcularly in sixth grade; the program
was bnma used distrx;.t ~wide and _control _classes were riot available from within the district.
In suoh rases thev wero selécted Irom CSMP. schools in other c‘hstrlcts but where CSMP was

(thn i, th( (ontml classes had no prev10us CSMP experience) ) _

e \»\II' \tudents usually had been studvlng CbMP smce at least tu‘st grade wmle at the same

which was almost always a commonly used math series from one of the large texb—book
publishers. - :

B < A
[JH\IIH;J) t()ul\ plau in \Iay each year, using standardlzed math tests and/or the MANS Tests
gsee next page). Included in the testing program was & standardized readmg‘ test whose scores
were lised #s A covariate in the analysis. Class mean scores were calculated and an Analysis
b Covdridiice wds pertormed on the class means. Students who had ertered the . program
after October, whether CSMP or Non—C.%MP were excluded. trom thls main analysis.
At la} of 27 school districts partlclpfatfed in these comparison studies, at least 9 per grade .
- leveNwith some districts participating at mor?e than one grade level. These ‘)7 distriets were

drstrlb ited as follows: -~ e A : . 1

'

o ué"'ﬂ Typg_ot _(‘éiiiihiirﬁtj | . Geographic Ldé:aﬁéﬁ

‘ 7 large city 7 éast
- 12 suburban 8 ¢entral

i 4 medium city - 6 upper midwest
S 3 small ‘city /rural 3 south
- 3 west

CThe wilinber of cldsses participating at vach.grade:level is shown in Table 2.

2 e - s o

A L ‘Table 2 ' A ;

’ lartlclpatlng & lasscs by’ Grade. Level '
; o Number - of &gasses . yean Reading Percentile Rank
CSMP  Non-C:SMP ; CsMp  Non-CSMP *
. ) . _. 7

Seeond 57 )U - S , 51 %D P" .,
Third - 42 33 oo 56 55 > '
Fourth 30 -2 o Y E 64 62
Fitth : 31 25 ' | 61 60 .

o Sixthy 26 37 ' : 77 7%,

- .

1V ein b seeh that the O 'SMP and Non-CSMP classes were. well matehod ~ading ability,.

there heing no slgmti('ant differences between the two:;gg_*_gm)s in any vl s

S - \( - 3 1“7; .




IXa EVIDENCE OF EFB‘”—C’I‘IVEE\JhSS FOR © LAIM 1

' ’lable 3 summam/es all of ,the avallable data trom mathematlcs computatlon tests in. comp
studies: grades 2-6. The adjisted clasS means were calcilated using an’ Analysis. ot Covane
the class méans with reading score as covariate. Separate studies were nonducted in indivi
‘districts. in grades 2 and 3 districts were combined in aranés 4-6. . :

’ |  Table 3 %ﬁ

Compamson Data, Qbmputatlon Tests A

I o ‘ Numper ot Classes Number: Adjusted Mearis Signit . In
Grade Test CSMP Non-CSMP of Items CSMP Non-CSMP at .05 Favor
" 2 CTBS 13 13 - 28 21.6  20.3 * CSM
‘ - 15 13 L, 206 193 . - CSM
ETS Coop Priml ~ 6 6 55 36.2 352 > _CSM
Stanford Ach 6 . 6 percentile 47 52 . Non=(

R SR ranks o T o
3 CTBS . © 12 12 48 36.1 - 35.4 : ‘C8M
1512 358 368  Non=
o 7. 8 ' ' 37.2 33.3 - ¥ - C3M
ETS Coop Primt .6 12 55 423 418 -~ €5M
. 4 SAT + MANSZ A0 21 48 27.0 0 282 . Nom<
5 - CTBS . ‘ 31_ 25 48 34:8 34.3 CSM
6 'MANS Computation 26~ © 37 34 . 270 267 o osM

(mode lled after

standard. tests)

lTotal Math; This test does not have a separate computatlon séction
'240 items.from the btantord Ach: Test + 8 items on tractxom froii the MAN‘
B
CSMP classes had hxgher scores in 9 of the 12 studies, 1nc1ud1ng the only 2 blgmtlcant -
-results. This supports Claim .1, that students in (‘SMP pertorm at least asswell as Non-CS]

students in tradittonai arithmetic s}dlls :

-

IXb EVIDEN{OF EFFECTIVENFSS FOR CI AIM. 2

E The MANS Tests o , ' _Z

Introduction
‘The. MANS Tests (Mathematlcﬂ Apphed to Novel Situations) are a series ot shor{t tests,
difterent _at each grade level, designed to assess solne of the underlymg Uun}ung skills tau

4

“through CSMP. They were developed by CEMREL because hu1table standardized mathematic

' tests for’ measuring siuch skills are not available. Development of such tests ‘has been

recommended by both the Natlonal Aseeqsmem 01 Iducatlonal l’roguxs (NAEP 1983):

"I‘he verv things that are ditficult to teach are otten ditticult or expensive to
test. Educational leaders need to pressure test developers to include items that
reflect the higher 16%el objectives of the rtrrnculum A .

) "
“The ovaluatlon ‘of pmhlmn solvmg pvrtormancv will demand new appma( hes to
’ mvasurlnp‘ ( ertainly prownt tests are not adequate.”
y C-4
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The MANS Tests Use standard terminplogy and do mot contain any oMithe specific’ Ignguage or ..,

typical problem activities of ¢SMP. The tests use straightforward language and most, of them

present mathematical situations which are unfamiliar to CSMP and Non-USMP:studepis alike:
. ) - ! ‘. o i G

) e

At each grade level, the MANS Tests consist of several, short tests, efich’ with ite own; -

standardized directions which a specially trained tesfer uses in expluining. the - task and: %+ °
sanmple items to the class. Liberal time limits allow-almost all studénts to@ndsh: For most

tests, students’ produce their own answers instead of selecting from givén; alternatives. Thg %
,,,,, A%

reading réquirements are kept intentionally low relative to grade level.

Reliability and Validity R : R L

@

o, ! -

Developmental Procedures At each grade level, there were two years of attivities including

outside review; pilot testing in at least 5 iocal classes; test and item analysis; and revision. -

Coverage Standardized mathematics tests usually have 3 sections. Two of these, com-

putation and word problems, are explicitly covered tn MANS, partially. through the "rental" of

standardized achievement subtests from publishers. The third section, concepts, is integrated
throughout MANS. The average number of mathematics items in seven- leading standardized ~

tests (CAT, CTBS, ITBS, MAT, SAT, STEP and. SRA) is shown, below. There ‘are at“least:thiee

times as many no#i-computation ftems in the MANS Tests as-in the standardized tests; -

Number of Computation ltem@l:  Namber of Other'liems ~ ¢ -
o Standardized MANS 2" Standardized = MANS-
Grade 2 31 18 . . 88 Z.e142 oL
« Grade 3 - .88 22 . FL 34 -~ 138 :
" Grade 4 . 439 48 83~ . ;188 ,
~ Grade 5 41 54 _ 54 Lo237 ‘
©  Grade 6 Gy 34 55 339" s
Outside Review During test development, all tests were reviewed by the extegnal CSMP .

Evaluation Panel which included distinguished scholars {n mathematics, *assessmient. and ~ <3

evaluation; and mathematics education. There were also reviews by’ edication practitioners.

ReliBibiifty The reliability/internal consistency (KR20 corrected by Spearman-Brown for an

equivalent 20-item test) was calculated for each of the 85 individual Mans @sts. The reliabiliy
was above .80 for 72 of thesetests; between .75 and .80:for 10 tests; and below .75 for 3
tests (.68, .71, and .7%). The median KR20 was .86.. Correcting for'an equivalent 30-item test,

a more usual number for standardiz:-d tests, produced KR20's above .80 for 83 of the 85 Aests. |

Correlations with Other Measures The median correlations between Reading scores and <Totalsg -

MANS scores were .60, .57, and .56 for grades 2; 4 and 6-respectively. The median correlations
between standardized computation scores and Total Mans scores was .63.-The mediah cor-

relations between Total Mans and teacher estimate of student's problem solving ability was’.59.
. . . . - . . ) i V

Student and Teacher Ratings Mean teacher ratings ot importance of iﬁg}ﬁjﬁi@;ﬁz&f@ﬁjtests, .
collected in 4th and 5th grades, were 4.3 and 4.1 on a 5-point scale: Vgniga%ng of how well
students liked individual MANS Tests, collected only in 4th grade; was 3.0 on'a 4-point scale.

.

3

MANS Categories Individual MANS Tests are grblped into categores according to =~ .
mathematical prgcess considered by the CSMP Evaluation Panel to be generalized process

appropriate to problem solving at the elementary grades. Several ﬁ the basic goals espouled -

by both the National Council of Teachers of Mathematics and thegffational.Council of ; +
Supervisors of Mathematics, including "using mathematics to predi®\, and 'estimation and
approximation” are included as MANS categories but do not appear ih standardized tests:
The next.page lists the MANS categories and. shows sample items from each categoyy The *
actual student format was much more extensive and was preceded by standardized directions
and Sample items explained by the tester: Items fh the Estimation category had short time.
imitS. A few ftem types were rep’eiitéd,.ggth different items, in.two or more grades.
N : . * C . | -

2 . -
- -

S < =5 g STy
B AR &7 R

P ]




oo sample of MANS ltems by K(*-'rédi“x‘ Level -
Category Second_Girade Fourth Grade ’ #  ‘sixth Grade
= o = = - O o ~ G — - ; — L S
R Will 700 B i miiy i Ui GORGS? which i3 larged) §/2 or :
8 - 4 . T T [ - - ok 09 or 0111
& 10 - 5 ) [
_Numiber  * g - 7 l‘racl;on {decimal) that As:
Patleriis, -larger than 1/3 but sm ,s,gum 1/8
Helation- o What are the mns;y\g numbem" " larger than 0.2 bat imﬁuer than 0.3
ships -~ Which is Larger? ?, 50, ?, 200, 400 goo * T : ;
585 + 250 or 580+290 |1 the nngp},% numbeer - # 7
: : - - - ;. — Tt - — —
What is the missing mimber? T SN T e ‘
28, 25, 7, 19, 16, 13 . - Lo o
) ) write # Sentences about 8 .
Miuiitiple 8=9-1 - Add
Answers 8=231¢44+1 ~' Give all pos:uble scores
B=2x4_ ,
f K S . . v -
) - — — "r‘,_;, — — ';
,,,,,, o Hit = gain 5, miss = 12°x 75 = 9500 ‘.
Mental 300 - ¢ = 250 start with : 3 below zero 13 x 75 = ¢ D 2
Arith end _with : 5 above zero: L scratch work.
# of misses P2 - 172 x 2. = 40 not allowed ;
] # of hits - : ¥ 075 - 05 = 2 ’ ; i
- "%H(m. Three-stage \}?
_ Word tesdl be R - e
Problems One-stage, with pictures, Mucellaneous data word problems with fractions; decimals
4 and read to the students o ‘ N -
» h Word problcm approximations Novel word problems’
A, G e o oy €172 + 8 ist <1 orgcl or »>i?
ESGmation | 80 - 12 is in_which interval 602 is about ? as large as 2487. e
- 1% 0 - 10 - 50"- 100 - 5007 2, 5, or 10 times ©c Which interval coutains 1.002.5 ¢ 21.57 ¥
: 0-I~IO~ZO--50-]00"§
' - . & . .. How many in . ke "'ch are ;.qnl!\alent 1o 1737
3 write "IWG th()thmid’ elevan” m . - Il/ﬂ 3/15 4712 I 50/]50' ® -
| Lol loi] |
Number 100 more than 901 is 1 a et sl el are egmvalenl lo Jl-t’ -
Represen- « 9111| T 2 1,3 % 0.075 < 075 7.5 - 76 ;
tations .. -2 : v T z i 3771 ) o . -
: o ‘. S T2 335 i >
' ,,& a f“NEme the “2nd largest. 4-d1g1L o s f l l I ? F
_ o~ N aumber ﬁiifgéﬁly 2,5 7. 87 4 LoV g ' . 2
R .9
— Spin both spmmrs together
S | Spm 100 times. How ollen is the tosal > 97 @
. 3 i How often is the score 27
) s - - Irnm wmch box’!hould ynu lmd\t‘ a ﬁliiid drii"
Pre-aigebral
’
T e oz
E -
27 ri -
A
s
Q 2

ERI!

Aruitoxt provided by Eic:
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Data will be presente
- @he end of thé CSMP
earher _grades to show the

A%

ﬁﬁj{@iﬂ of (‘]ass Means

" Because the t.reatment CSMP,
primary unit of analysis (th
adjusted means’ across tl

It can *bé. seen t@

and ., this differene
perforpnafice of the

k4

@

7 -

. *\/

R

ough student, level data fs: is:
agd the 37 Non-€SMP e

s:xm Grade Results

-consis tency {

-P

Then th

v

m's administered at merclassroom level
is ajso shown, .
lass@!’ fionieach MANS
McGinitie Vocabulary ‘Test .
o differences in vocabulary scores betweer
‘than 1%. effect size the.. ' -

d in detail for the sx xth grade in
currtculum

’I‘able 4

Summary Clasé Mean Data, Sixth Grade

the Gates-

-~

gwas sigmfica
63 classes ﬁs

-at-

average MANS gcore plotted against vocabuiary score.

peﬁ linear predictor “of MANS score forz‘as g‘tven Voc

&

Q,A

QSMP clas,ses had higher scores than Non-CS$M
the .01 18vel each time. Fig
‘@'aphica] form: Each ‘en{ry, represents a )
e regression line on the graph is the

re 1 shows the ¢
class with

ﬁiary score

Fig 1. —GUi Grade Class-]

kN i:S} "85".
.,\f

ext:page). Table 4 Shows

category

1 from the
: ,e fmdmgs across dutncts and g'rade levels

class means were the

'CSMP

-

[

%

> ciasses on all categories

i

4

P Adjusted Means p—vaiue Etfect (dit‘féxence in adj. means .-
" MANS catégory . €SMP Non—CSMP (1,60) Size stand dev of control means)
. 7”1477 ,_ ? o . \\- ) . .
Relatlons Patterns ' - 46.1 40.3 -.01 1.00 - =%
Multiple Answers ' . 38:8 31.9 .01- 91 ® N \/
" ; Mental Arithmetfe ~3i 5 - 28.3 .01 63 I
. Word Probléms < 15d /1367 01 . s | et
Estimation - 24:.4 © 225 .01 4 s o
Numbg,r Representations 28:8 . - .26.3 .01 :38 s
= e * R - s
Pre-Algebra S 30:0 27®. ) .01 47 . :
,Predictmg — ;z;;;_ 82 13970 w1 - sl ,
< Total MANS = « 229 9 . 264 3 Og 83 . :

v o
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Otheér Levels of ﬂAnaly;i{s
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Figures 2. and 3 show school and district means. Each entry represents a school or distriet

. vﬂiﬁ MANS éééfé ﬁlétted against Vocabulary .
, ; L . . * ‘
N Tota’ ﬁANS . . STotal MANS %
AN U .
A} . ~ 2 v | B
- —— T /,;
il el s R
I
T 7 oSO T
:;: ” : ; {77'/“;. . '.;9 :
1. 'F W:J ,';7 < .'1*"& ) : u
‘ : o T T2 & F1 4 I ' -

S S - S ' L : S rem i 7~ : d
R ' Vocabulal; : Ak 1 | V°°“’°{"’
v — ’ R

- th 2. 6th Grade School M”a?.s e . Fig 3. 6th Grade District: Medfis
(x = CSMP school 0. = N'on-CSMJ?; ’ © {x = CSMP district o= Non%CSMP)
‘i-v,
Fégure 4 "and Table 5 shiow. student ATé’vel., data. In Figure 4, students are grouped into
. - qiirtiles ﬁconding to their percentile .rank on’the Vocabulary test. Average MANS scores are
' selapdlply for each quert{le of CSMP and Non-CSMP students. Fable 5 shows MANS 1
scores accol dingyto sex of “#tudent. 'I‘hegefvargggsggtfaushew the. advantage of CSMP qu;
classés a@iityd Ity ab 9 pus ability levels and regardleSs of sex <l I
5 S, ¥ ‘ . “Table s | 5 v
) MANS §eores b’y‘ Sex ’of étudéjﬁi }
< i . Y
é:i. - -~ &ys: L ;1@7 o : v N }. .;
L & . C3MP 1604 -,
o Non—CSMP 147:3
R Gtris A s ‘
R )(}SME 164.3 o
) Noi-CSMP 140.0 RO
) : " P ;- _ 3" > ii ‘ 7 :
N Kth 4‘ Stqdem.ddeans ,rouped by Reading "5{; S ‘ o
= CSMP students _0 ‘=, Non-CSM. IO o . @
. 3 & N %
.~ CSMP."Gradutc$ A 7 o
/. . ~*

Since he CSMP yevelopment has’ ortty entiy been compieted ve mot been tmany
iates”. However; one study w eonducted in_the largest OSMP site in the St. Loiiis
afed. Seventh gradé math teachers; inexperi¢nced in teachimg, ,CBSMP; were- asked to rate thetr
students, who were mpéxed former CSMP gpd Non-CSMP studerits. Students were tated on:
participation, motivation; creativity and probj#m*salving, anq*practical applieations. The -

ean adjusted composite- -rating for the 55 .former) CSMP ents -17vdksus 11:3 Tor .
the 210 forméer Non-CSMP stidents::This differerce w; : cant af the : level a -“i

suggest,ive difr renbe givﬁl : u&lal unreliabﬂity of such subjective ‘® / ,
' des f : quarte% the .
ei‘éitii 3. 5,9

r at 'the ll?f\level

R ;. v . \_'7 /‘ .



Educational blgmflcance

ln order to assess educational s1gm11c , (,SMP students pertormance on- the MANS Tests
was comparedeuh simjlar- ga:ms on st ardued, t(.sts Using effect size on student level
data,’ the. CSMP advantage was :37 raw -score standard deviations: On the five leading - s
standardized, tesis for which this data was ‘availéble,an increase of 1/3 of a raw score,
standard deviation corresponds to en Improveme ?Hrom the SOth”percentlle to an average'of
the 615t percentile;#nd trom the 75th ﬁef'ceﬁf;}e togabout the 85th pesentile. If one
translates the results into simple perCeiita gierms %e gain is from:the SOth to about the -
’,ﬁird percentlle . :
A : g ’ x )
- The size, of*the CSMP advantage on the 'MANS._Tests is alsoWrofughly comparable 16 two -

t‘lndings ‘of national sjgnific#nce. First; ihe 40-potnt dectiné in the Mathematics section of the
Scholasti¢’ Aptitude

st- from 1963 10 1970 is - -equjvalent to ‘about +5 itemgs on a 60-item test-
or less thaif®1/2 of a ra
' xeeent nati
a} Nigtieally B
‘gha 'of partﬁ:
mingrity schOle

ore -s{a d deviationw Second; the' "most salfent finding" of the
atics (] AEP 1983) was that "'13-year-olds ;have. improved

*(theé;;;h Wement was gbout 3 pxa’rqentage polnts) and

e i}\percentage point gaim tor 13-year—olds in heavny L
SO s

,.‘

‘,1 W

'Thusf the’ (‘SMP advantage'&n ﬁ}ii*ié Tests is an educatlonaily significant result 1!1 itself .
but more so betause of the nat Qt_the MANS Tests ch are based on appuoa@m,,ot S
mathematics to -novel situaj,ions Alsor geribed in'the 1983 natiohal assessment repol‘t T
is fche ditr‘lculty of- makmg ira?rovemevum this area (NAEP 1983 T - RS

"With gne exception theie was. veryNittle- ohange in problem §o;vihg periormarnoe” 7

. - between 1979 ard_1982. The one exception. is that'q3-year-olds showed significant g%
e _ “growth in sol¢ing routine p:pblems - i e,, f)rd prob!,e"ws ofthe type’ usually fgund in i

- te)?t;books and praét;% school. . Most of “the IQJ kg problems can bé& solved .

by ‘mechanically . appl
- signifiéant gains: op’

a corfnﬁpi’tational algorithim..»EV¥en tHe 13-year-olds, who made
e"‘ﬁroblem solvmg. showed no chaﬂjé in their performance

" . on non-routfne ‘ ms:" " - e 'i B o .o
A b A % S
From the sarrf‘@ re&&rtam a chscttssion of the ma@ 1mpﬂléggtmn of the findmgs S
CQ - S : :
"Schools are - do’ a good' job of teachin ,\mathergatrga[ topics tHat are vely easy -
to teach,..' was very little cha% in topics'that are:relatively dffficult to teach, ~ .
. " sueh as&ﬂ@n-routme problem solving anges @t the higher cognitive leévels:will occur »

&, gnly when hIgherq/ei)é.l 3og ,ﬁ tive acthIty becomes a curncular.and instuct.mnal focus "L
”»

.,;», ) , ,‘;:, .,

_ . - B

- , / , jﬁi Results trom Other Grade I;eﬂeis : ‘7‘ R / L F
Téble 5 shows < oninears MANS data Ior érades 2-5. Adjusted means are- glven the size of the r
adjustment due .. giterences 1n\‘ead1ng abl]itm was aIways srfail, the iargest bémg 1; 1;% e

. % > . . Tal ble 6/ L ' 7 SR

A ™) 27 ~ _._ Table " : s - TR R

' © ~ Summary Llass Mean Data Grades 2-5 B - ’ ’ 1 A
Adjufted "Megns ‘Slgmt'l Number of (‘ategones Number of Categories

. Grade: CSMJP Non—G . at .. Tested - Significagt (g < .0%) "

= ‘ s + N R ' o . . i * o B

ngﬁ 7’6?’ 66.5 . .m ‘ ' :

o 46:2 854 01 %

h 1 - 1128 961 m =01 :
,1,4( 8 1317 -0l




flgur(‘q 5-8 show graphs of class means for grades 2-5; x = CSMP 'Elééé; §'= Non-CSMP.
AL )
. Total MANS
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\ I
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Appendix D ) . K ’ 2

]

Descrlptien of CSMP fvlaterials
This Appendlx gives a partial list of fnateriais develogé’d_ by CSMP. Most items, but
not all, were stili afvailable as of this report. - y

t

CurrlculunMaterlals ‘ B 5 -t

- (s /
. roy lti'eneio materials are avallable.in ciassrocrrjf sets for eacf'i 0 qrades K-s / ‘
JIncluded arg Teacher's#Guides, workbooks; worksheets storybdoks, ks s dlspiay ! s
< '»5 - ‘

items, and g “variety of’ manipulatives . . P o

%re are. storybooks - for three age groups: (13 books) 8-12 (9 booRs) and 16—14 ]
'*‘v‘ege grogps 7-41°03 books), and 9-14 B

(5 books). There are story workbooks for tw - 7-11
(11 books). The books are usually 16 or .32 pages, printed on - newsprlnt., ihere is )a
% .

Span editib?i of- CBSMP for grades 1 and 2. CoeR

o
/f‘ N
The Elernqnts of Mathematics Is §%tbdok series for‘gifted 3eventh:twelfth graders.

.. There are three descriptive booklets,16. chapters {and Answer Keys) for Book O, -
/éntuitive Background,: and Books 1-12 (plus Answer Keys)s, \Three books; proCeedlngsh '

f CSMP International Conferences, address the teaching’ 61:,61) probability and .
tatistics, ¥)] algebra, and 3 geometry at the prebcollege levelx v %

Y A R !
FOPSs: A p%gram in the Teaching of Problem Saiving contairs about 100 detai

- 5 activlties, -organized as g Zsupplement’ to- the standard curriculum, grades 3~8*

acti\ritles are based on CsmpP materiai. ] '
« -; > .. R S . \\ ' "
Désé Iptiie_Mal;er:ials fop Potentiql AdOpters : R . D
S g - The CSMF; Brachure = Contains initlai ',7'6iﬁiéti6n i_f'i 8etéi1 ;
g \The Cswﬁurglculum Flyer =5 A one. -t- -y "';"’" o5
.95 : s,. - 1_

. N »

ry .
N .
[ N I

31;“
*

v -

S v.ing, activities thargrew out of ‘Csmp, -7 o~ oLy

i sy i ™ v
CSMP in Action - l‘ Manual consisting larg%e ftranscrlpts of actu&l iessons.
S N L .
*"CRet - A glossggiﬁf CSMP. pictorial lanageg sample \ﬁ:em

areas and .all grade ievels, and representaive SWE{it

U I E,ﬁ% \ﬂ,.y,“
nﬁé%atcg : Ucét_ion - A parnphlet explélning why CSMP usage with-
]l?eserlptic}n of’ materials whlch may

o




, R
. \
~
.
‘- -
B
;
b
u
)
o Si\’.

- study to detarmin)e raclal, gender and- age equity.

Q" ith Play. Therapyv&*i vo nes)
d nes used rgith faarth arnx

CSMP Imgle’nent*tion Workshops - A pamphlet I

iccation, and’a Asample W(J* '*565,

"CSMP
readability study. .

g MP Soclal - Fairq‘;fss Repo - n p;’mphlet describi

CSMR Pre—Sewice/In—Service gcket - A resourcé Eodkiéﬁ;,fd'r “Phally

educators with pre-or . in-serv responsibilities. PR t »\‘".2; o N\

Profile of the Conprehensive Schiool Mayhematics - Pr%gram ﬁOEpage
document prepared for ‘the National Co mission on Exceiienceﬁ

] @ducation. TR

Scope and Sequence - A K=3 Scope and Sequence Ghart and a pamphlet ERERY
entitled CSMP Summary of Content, Grades 4-6. : DT

9.

jInformatiqn abcut Minipackage samplers - A description of three CSMP ‘

r

: *minipackages.

'T-A-ﬁ;'Information About Examination sets of Materlals - A iending library is operated
e for the use of official search cornmittees. ' o _

etai{ed Scope and Sequenoe for Grades K-3x T oo
Informatien for Titie IV-C Adopters L f\! ‘ | ~ ' ~
oo . ’ @ j “? - - .
;.Chapter 1 Resource Handbook 2 o ot :

ge of arrows In_the sﬂ;:dy of .relatlons.

- . & e . v ® i
.MinilEEkages - Descriptions of‘*Mini-computer games, attribute games, and the

iang

o : T

. CSMP Probability a‘;d Statistics - A collectig\gf papers on the teaching of

g -

\ ,:ﬁu probability - and staEIstics,in the curriculum. ¥ !
-\ w'_..," -3 “ . Y
3 //\&ANS (Mathematits ﬁg,p ed to Novel Situations) Test Informqéon Packet (

'9\/\—'

" San)ple Sets of Instructi; Materials

¥ dascription of the CSMP activities and

raders ciassified aé "slow learners™. -

=R

LU .

d fifth,s



Appendix E. *

List of School Districts Participating in MANS Testing

r : : T
B PO . . 1 v N
. - Wl
;4.& . a %u”‘ . , :
Arxzona, ,Globe - - s Mtssouri Iiadue‘ : i
o A Mﬁplewbod-Richmond Heights
District of Columbia ¢ ?’ Normandy
5 I ' St. Louis
f‘s.‘Georgia; Polk C’d’u’iity Z Bntversity City
Hawaii, Wahiowa - | New York; Bronx R
fffffffffff | ) .Guilderland \
Kentucky, Jefferson County - Hartsdale -
3 ; Y New Hartford - . [
Louigiana, @tss;ssipﬁi' tate _ IRt ’ o
New Or leans ' Pennsylvania, Phiiadeiphia
) v
Maine, Portland _ : Téhhééééé, Clarksville )
Maryland, Badtimore County virginia, Albermarlg County :
= il ; s ) R .
Miéﬁﬁiéﬁ, Ann Arbor - .Wisconsin, Glendale
=  Bedford ' . ’ Janesville -
betroit . Madison.
Livonia . o L L :
Marquette ) A Wyoming, Gilette
Al - r - ‘i . .
Missouri, R{gﬁdgggese of St.. Louis - .
; a2 Ferguson-FIor issant . ’ L
Q
R
/. 4
Q

ERIC

Aruitoxt provided by Eic:



’ For each mdrvxdual pr-oblem an extehsive protoeai was deveioped,fpﬁxlﬁotfequndfrevised.a .
_ Students were asked to. explaxn

; s answex and tell why they thougﬁt the

A

Appendix F

Individually Administered Problems -

b

" YAt two grade leyels, third and fourth grades, sets of problems were cohstructed and

administered individually to samples of students in CSMP and comparable Non-CSMP

classes. -The studies were conducted in_ St. Louis area schools during the first’ year

;’"of the Extended Pilot . Tests:

At each grade\ievel ‘two sets of problems were developed, each requlring 30:45

minutes for a single 'administration: Sampling was based on a stratified random -~

sarnpling plan ‘based on .scores on an ability test, the Kuhlman Andersen’ Eest. Half

of each group of selected students were given’ onef set of problems, the other half of :

the gréup took the other set of problems. The numbers 61’ stud nl e_sted are shown - ;

below

PO .

: L p ~', Numbers of Students and ehsses ' :
Partxcrpatxng in indxvidually Admxnistered Pro !

¥ 'Nurber of ‘Students Tesl:ed1 NuTber of Classes Representec
o, GO NonCgwl s @vP r\bn-csw
. V'J n P . @‘ - - . B Lot . NG
Third Grade: F?rot;lemSet A, 17 « 18 5. 4
Problem Set 8 18 18 5 7,
Fourth Grade: Problem Se&:A . 50 - 3Q . 5° . 5
©+_, 7 ProblenSet B 24 : 2za( - € - .6
S *@i . . : o
. YA t‘ﬁ'rd grade»* these entries represent Qgéof students, the mtegy,fews were P
S conducted th?ir two students actrng L a : S
4"’ . 5

KY

their answers, or to show why.a sample, 'problem was

vViaw was tape recorded and cedetl. - Ik grder “to i~ -

" ‘correct or incerrect. Each in

vestigate CSMP - ,Non-= CSMP . dxf\’erences, an analysis of"the rJesponses was carried-ou t,"ifii ",

L

;by assigning scores to the type and quality of re590nse : o 3 .
: TR . N Al

In - “thirg grade there %)v;re several problems on wféxch CSMF5 ftudenﬁs did better &n

their Non-C#MP counter artS' ' - N
\ tg‘ - : ; K SN , A i
* .

Studénts were shoivgnigfset of completed calc jlations whlch "arstudent at .
. another..shopl™ had-done (e.g. 6 X 13.= 53} They.were then. asked ‘to .
- - rapidly indicate whxcry%swers "could be right" and which ones were “probably
- wrong'”’ “Finally students were askef to go back to each. probably{wrong
Rgiven mmerlwas wrong.

Ver3us 64%) arf &exr'expianations 9f wrong answers were more likel: fito be é
ccepta 1e(89 %). . The -] .

&SMP students made a higher avere Qumber of corr ct d.ecisions (?U%

argest dlf‘ferences *tween CSMH
'._ sk U,,t ave abllxt\y./ SN

o fX

R .\ ot _,/"‘/
o LI
%‘r Ay :
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‘v I : . S

e

Students were shown a parti¢ calendar }Wi’th' "g9 cents" written:

day of the week and told that Bill gets 69 cents every day- thig 5

were then asked td describe the fastest way, on a caLcul_ator"t' §

- "how much Bill would earn by the gc;:f the week.™

est a_ 'rhijltiplica't.ibﬁwbrocess (88%

CSMP students were more likely to
Versus 53%) and less likely: to suggest an addition process

38

b v . ! .
-“"‘J . f f.

o~ 23
Students wese,,asked to quickiy estimate the number of . dollar bills that would

be needec srchase seven items whose costs were as shown below, "but we
dom't wantTo take any more (mongy) then we'll need": , i

[ ; :,2 ‘Wr

$1.22 i L . R

) 1.81 » ' -

i 1.51 B .
1.53 4 J .
' 1 }3 ’ .

1.39 :

———— . ) 1 S

S A higher proportion of CSMP, students (50% versus 34%) ‘gave .good answers,
~ defined_as 10,11 or 12 and.a-lower propbrt‘fﬁ\r@;% versus 25%§ gave peor*'
answers, ie, <8. or >14. AR [ IRME

4 - ~ L bl
! ' SR ]

(’:‘ / - . .. ; . f:\u o
Students were shown en mdifferentxated set of "peopie pieces" whlch wene )

simplified figures that were either tall or short; fat or thiny boy or. girl, and

red or blue. They were then asked to put them in piles so that all the

,\; - . pleces in a pile weré similar in some way and so that the piles were all

- different ftom ‘one other. They. performed this clas§ification In as many

_"., - different ways as they could. - o T
- CérJP "ts vygrefabie ﬁ:o make more conﬁlex so ”.than Non-CSMP -
™ idents, <average "best effort” being 3.0 dimenglpns simultaneously gversus %
< dzgnensxons for Noh-GSMP students?? N S _ -
Lok . 4 ;." T = e o
TEE 5 3 LT 8y
A Stugepts yere aﬁsrked to f!gure “Gut the Interviewer's "secreg'jiriu “for the "‘ AN
“peopjefpxeces, ‘by offeging individual piecee to which the m;g ewer VoMl
gespond with a "ygs" or "no," according to whether the wplece_ fit the

e mipull
s e secretfruie Examples of the sec et rule wereg'!blue" and "fat @nd ta}i." -

P ri als; the average total number of pieces pepdeghwas 1 for MP g
far N MR stude ts. . - N
D versus 1963 dr @rCS studen ,<

_
. C""P students “heeded s Qffer fewer pleces to,éfigi__ure out the. ruie “In ,f'ur, .

On the remaining third graE prciblems, descrﬁed briefly

“no di’fferences between C§ - and Non-CSr\fB, sEudents 7 ,
& R i - N
,Estm’!a,bm% ;he surm, of the ten (ernphasized to 'tudents) nump‘e&,ﬁ?ﬁ

R f‘“ 3 \ B

53‘5+1¥ 6_3+3+6\,+6+

- Esti'rj\léte the large \5 smalIEst answer Cid, be -
- " ( < .t ° V o - 5
) . R ; S g ~
-/ - , ¢ ¥y
e TR S . F-2 "l ,9 -’ i
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Qt@féﬁ%éé;’t}ﬁiéﬁé the answer to 6-5 + 9-8 4 / 2-1 + 5-4
. . Given 1,573." ‘Write_the number obtained‘by reversing the 7' and the 3. [s

i the new number larger or smaller? By about how much? Then reverse the

. '3' and '3' and she '1' and '3’ (but witholGt writing trﬂé new number) and
- . answer the same guestions: ' ?‘

Figare out . 6% 2e= 138 on a calculator using the 'X! bitton. Use -

repeated trials un I the correst_answer Is obtined.

Students were shown* the "people pieces” problem described earller, except

. that this time, a standardized sequence of pleces that another ‘student had
* supposedly done was shown together with Interviewer responses about

whether they géjd;_fit the secret rule. Students had to figure out what the’
secret rule was; ) ~ - ’
T pleces; based on begldg shown.a seguence of pleces that did rot fit the
rulé. ’ . A T N ‘ » . . - 77 '7 5

Students had to _detérmine the Interviewers "secret rule" With the people

- The lotal thean score actoss all ffems yas 503 for, CSMP students versus 425
Non-CSMP students:  The largest Jdifférence occutréd. at the average or slightly
average abllity levels; - T Nt PRS-

Fourth Grade. On two of ‘the six_problems in fourth grade, CSMP: students K
S E’”]ﬂ'cﬁhfly higher scores’using Analysis of Covaklance on class means:

e

“number out of a hat (but thesinterviewer gy that
*agdyanswered a serles of guestions about theirdécret .
prs*dealt with concepts of order, whole numbers, negative

{ The_students were giso asked. whether te |
) 'example, after finding out that the

pabout whether it -was less than 200 wes .. -
hggsen scores; oltzof eleven, ‘were Sl.Bfog T
B ) . 7 ) @ ] ) ' . .7 ot 7‘
e R L A S
with different ways ‘of labelling 7 S

A

Stydents were glven sheets of graph paper,

- «the lines and somg lines heavjer than B%ersw -An example 1s shown below. @

> - L < \ . <
. . = . \ EEEA g . _ .t ks P BN
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. . . 1 P . kS oo ,

>
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‘~§' : .
CSMP students . were better abie than Non—' ,
many little’ squares were shown, were mol & ly to yse.a- length-tlmes—wldth
) method, and” were more*likely to use the Quifle inumbers In the margins versus
ol gfgné—at—a-time counting process.' They wer b ‘glso better able ‘to do related
" problems of figuring out the area when pieges were combined or when one of.
the figures had\aéhoie" in it: Finally they/were better able to figure out how
i N Mmany squares were on a partly hidden rolg of paper marked off at every

Nsecond square.

:0On the othei four probiems CSMP students had higher adjusted scores but the

differences were not' sigrﬁfieant , 3
- Stud/l ts were glven a calculation to do mentally (esg: suBEréct 244 from
g 543). CSMR 'students got more problems ‘correct (51% versus, a were
more likely (33% versus 22%); to.use a method other tha

e

".fiexamc.rle 543 - 244 is 1 less than 300 Le., 299)

N ,Students were shown a computationfproblem (e.g. : ",A -
* three other computation_problems (e.g. 277 + 177) ahd:

the answer to each of those three would help wit Eﬁforiginai pre'biem.‘

- 'asked_to quickly indicate whlch Interval (© - 10 - 50 - 100 - '500 - 1000)
" contalned the answer. N .

2y '1'

,Students were - shown a series of subtraetim grobiems (e.g. 266 - 211) a@d

S Students were asked-to ideqti[yfthe interviewar's secret number, which zwas
f ot between O and 99, by a‘sklng a series of "yes" e‘i’ "no" questlons. :’
oo ' J* - T .
X The adjusted tocﬁl scores across aii items were 32.1 for CSMP versus 273 for ¢'
NO”“CSMP . X 'f. ,;ﬁk’ o v Y - e ! . I ) ., &
(",- "“e’r \ % . . : ' “.‘?‘
;';), . . : N _ - o - .
1 ° s
; ;
\
SRR
i
. @
\ L :
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Abstracts of MANS Tests 7

"This appendix gives an abstract -and. sample ltem(s) for_Individual MANS tests used i
/ any“of .gradgs 2-6 In the revised MANS tests (revised. 1981-1982). The tests are
grouped byﬁcategory, and the categorles appear in the following order. - - -

< B i
IR S :
P .. B : e
' > Process Categorle5° : . - 'ﬁ};
C ’  Computation B '@’,
E: . Estimation ‘ e
M:  Mental Aritbmetic o
- N:. Number Representations
+ 'R: Relations & Number Patterns
- 2 U:  Elucidation
5 w:  word Problems .
L ' s
y ' :4,":"’;‘ R Sﬁéf:ial Topic Categories‘ - .
cho . oo A Algebra ' o o ‘
& PR - 'G. Geometry . '. .
. 4 = . ® 7 s ‘
'G_W EJ anizatien of Data ' <
. : . Probapllity *7
v ‘ \0"_; L .
i < _ RN
i * , ST
% o ) .
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Category C:. Computation Nt T

-

C1 Whole Number Computation o TR

Abstract: Given straightforward computation .problems involving whole

numbers, produce exact answers (by calculating on paper if

necessary). The items do not have the multiple choice
: response format but are similar in range and difficulty to

those found in the standardized achievement tests of the appro-

‘ priate grade level. | S ' ~_
GPade Levels: 2; 3; 4,7 5; 6 |

Examples (from Grade 4): 352 675  -143 ,
o ' 4683 =469 x5  6)492

2

€2 “Fraction Computation . .
_ Abstract: Given straightforward computation items involving simple

fractions, produce exact answers (by calculating on paper if

necessary). Though the items do not have the multiple choice
response format; they are similar in range and difficulty to
those found in the standardized achievement tests of the appro- *°

priate grade level.

! -
[

_Grade Levels: 4; 5, 6

\

L

. Examples *(from Grade 5):

M—u
-H‘
"
M—u
x
ro|
[ ]

‘k

3 1 G
S At

C3 Decimal Computation . N v
Abstract: Given straightforward computation items involving one and two

place decimals, exatt answers (by calculating on paper if.
necessary). Though the items do not have the multiple choice
response format, they are similar_in range and difficulty to _
those found in the standardized achievement tests of the appro--

; ’p'n%te grade level. 3 : ._

Grade Level: 6

R Ve B o
Examples: 0.5 + 0.25 = [::] §-1.5

] o5 x0.5=[]
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* E3

“Grade Levels: 2, 3,4 .

Estimating ih’r’ vals: "’i’tiﬁii‘tatibﬁ \

Category E: Estimation . o

2 or 5 or 10 Times

-~

Abstract: ~ Given two numbers, qu1ck]y estimate whether the first is about
2 or 5 or 10 times as large as the second. A sample is worked
collectively. , T S

Grade tevels: 3; 4
Examples (from Grade 3): 65 is about times as large as 12
7 §EL is about times as large ‘as 51

Estimating Intérvals: Addition

-Abstract: Given a computation problem involving Wwhole number addition, and

5 fixed intervals (0-10, 10-50, 50-100, 100-500; 500-1000),

determine which interva] contains the answer to the problem, and -

put an x in the §nterval. By 1nstruction format and short time

limits, students are _discouraged from. cemputing exact answers.

Two or three sample items are done col]ective]y.

sy

Grade Leve1s 2, 3i,ai 5 - C .
Examp]es (from Grade 2): 51 +53 '06 10 50 . 100 500 1000
' 189 +273 0 Jo. 50 100 500 1000

Estimatang Intervals: Subtraction

Abstract: The scale is similar to E2 (except that it involves Who]e number
' .subtraction) and follows 1t directly in the test booklets. -

Examples (from Grade 3): 93 -86 :0 10 50 100 500 . 1000

v
. 14

R

147-99 0 10 5 100 500 1000

- ﬁﬁéiraﬁti‘ The scale is similar ta €2 and E3 (but is. devoted to mul§i§]j§i-
- tion _with whole numbers for the most part) and follows them in

s the test.book]ets.

Grade Lev@%s. 2,3, 4,5 6 s
Examples (from Grade 4): 40 x 10 0 107 50 _ 100 500 1000

4x29 0' 10 S50 100 500 1000

.



[ ]
=y

s . @ ‘ ’ ; : " ' E
s : | |
' . E5 Estimating Intervals: Division T -
‘Abstract: The scale is similar to E2, E3 and E4 (but is devoted to divisien
with whole numbers for the most part) There are only four fixed

*i{ - ' intervals (0-1, 1-10, 10-20, 20-100) in the response format. It

follows E& in the test booklets. :

Grade Level: 5; 6 | .

Examples: 1215 0O 1 10 20 100
161 2 9 0 y 10 20 100

€6 Estimating Fractions <, =; >

.. Abstract: . Given a calculation ( #, =, or :) of two numbers (ét,léést,bﬁe‘pf
Noe which is a fraction or mixed number), quickly estimate whether _
¥ - the answer would be less than, equal to or more than 1. Students
. R ‘are encouraged to work quickly and not to compute exact answers

before making their choices. A completed sample item is
vided. - ) !

Examples: o o CHECK ONE
e e Less than 1 { Exactly 1 More than 1
Vo ' }
1~ ,

_:J\T
|

i | oo

|
// ,
/,

[

‘g
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Category M: Mental,Arithmetic ' N

M1 Whole Number Open Semtences

" Abstract:

&ra

.
(A v
-

A

Given an open sentence, where the box may be either on the right
or the Jeft of the equal sign, where the numbers are large and
easy to work with,: and where only one operation is used, put the
number in the box which makes the sentence true. By instruction
arid prompting, students are discouraged from “computing the long

way" and are not allowed to do any figuring on papers

de Levels: 2, 3, 4, 5. 6

N "_'i\,

Examples (from Grade 3) 500 + -]

800

50

L1

[ - 150

2 x 200

.
L
s s

_ -
*

Al

M2 Above and Below Zero

Abstract: Given a starting score (which could be above or below zero), and

Grade Levels: 2; 3
Examples (from Grade 3) , R

Score at the start: 3 below zero °

how much the score went up or down, select the correct final

score (multiple choice).

Then: Lost 3 T-

' Score at the end: . 7 below zero 1 below zero 1 above zero 7 above zero

Score at the start: 2 above zero B i

~N

“Then:._Lost 4

Score at the end: 6 below zero 2 below zero Zero 2 above zero

A



M3 Negative Hits and Misses f
Absiract: Given the description of a “game* with two rules ( a) each hit
. means. a gain of 5_points and b) each miss means a loss of 1

point) and partial information on the outcome of turns, the_

student must deduce the missing information. Two sample items
are completed collectively. o - .
Grade Levels: 4, 5.6 '

5 i ’

Started with  Number  -Number Ended with-

a score of of Hits of Misses ~ & score of

Examples:

_Pam: {4 above zero : 6 3 above zero | H .-

John: | 2 0 | |15 below zero| B ; —zcc

(provided,
but not

&

instructions)

M4 Fraction Open Sentences .

Abstract: Given an open sentence involving at least one fraction, and one

of the four arithmetic operations, complete the sentence.
Grade Level: 6
I, \ - N w}& _
ExamﬁIES: = . L3

W
-t
ol
M b

3 =
S

M5 Decimal Open Sentences »
Abstract: Given an open sentence involving at least one decimal number and
one of the four arithmetic opérations, comp]etsitﬁé sentence.
. , i

-

{ Grade Level: 6

[/ Examples:, 0.5 < = 1 0.7 = | _‘ 0.5
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Category Niﬂ Number Representations

Writing Whole Numbers
Abstract: Part I: The student must writé numbers as they are read aloud
: by the tester.
‘Part II: Given a -number; written in the test book]et the student .

e must write the number which is 1 (or 10 or 100) more

A than it. A sample item is worked collectively:
Grade Level: 2 '

Examples: Part I: Tester says; "Eight hundred twenty" (repeats)

Tester says; “Seven thousand sfxty five* (repeats)

Part 11: What number is 1 diore than 9904 - T
/
What number is -10 more than 4957
1, 10, 100 or 1000 More )
Abstract: Given two numbérs; decide whether the fiirst number is about 1;
10, 100 or 1000 more than the second number (None is xact1z
raght ) Two sample items are worked eoIIect1ve1y :
Grade Level: 3 ‘
‘Examples: ' L
o i ‘
4,265 is about 100 more than 4, 254 ' ’
1000 T ] :
T .," . ]
. Lo
“ 1,001 is about 100 more than 998 .
- . 1000 - :
7, 1 N N
b
[§
g ; L
- 498 .
G—-7 »

~oe
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N3 Constructing Numbers, | .

Abstract: -Given the use of only four digits (2, 5; 7 and 8) and the rule
-that no digit be used more than once,; construct numbers like the
smallest (or largest), the second smallest (or largest) or the
closest to a given’number. The constructed numbers are to be of
either 2, 3 or 4 digits and sometimes restricted to a given
range of numbers. Collectively; to clarify the rules, two

, - . - ¥ncorrect answers and the correct one are examined for two

e sample probiems. -

Grade Level: 4

l’ 1
Examples: What is the second largest four digit number?
What is the smallest three digit number between ' I
O 730 and 8507

L A L - ;
g . What four digit number between 2,000 and 3;000.1s_

-

N4 = Representing Fractions ,

° _ N - i R . 7 “/ o B S ' - - - - -

Abstract: The seale has five short subsections each containing one of two.
kAinds of items: a fraction or mixed number is given in standard

form and must be represented in another specific way or else
- that process is reversed and the.response format is multiple
choice. Instructjom is largely in the form of a written

v question or. command at the beginning of each subsection.
Tt 7 _ V4
Grade Level: 4

EXEmﬁ1é§: ‘put ahAHTTOW at i} inches: Qj“7lf]l|‘ lrllltlllxltlr[

© 3 4n. 4 1n. S in. 6 in.

How miuch is shaded? 7'",'f ;

~ 7
\ 2k

N2

=<
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N5 Representing Fractions and Decimals , | "
Abstract: The scale has five short subsections each containing one of two
N kinds of items: either a mixed number or' decimal is given
in standard form and must be represented in another specific

way or else that process is reversed and the response format
is,multiple choice: Instruction is largely in the form of a
written question or command at the;beginning of each subsection..

Grade Level: 5, 6 '
" Examples: Put an arrow at 1.35 inches. iFFFfﬁiijltiiijtitiliiii1ﬁiii]iiiijfiii] -

0 | 2 3 4

% none of these

i
o

How much {s shaded?

N

(R completed sample was given.) 3

N6 Equivalént Fractions and Decimals ,
@ X , o A o L
‘Abstract: Given a fraction (or_decimal) determine which members of a set of
fractions (or decimals) @re equivalent to it. A sample set .
of four completed items is shown. 7
\- . N
Grade Level: 5, 6 7
Examples: ‘Circle all the fractions that are €qual to the oné in the box.
.\ ) ) 7 @ _
2 9 4 - 10
3 T2 [3 - 4T 5

— .
' v
- ' . Lo -

A
[}
5
N
B o}
(oapl




¥ Category R: * Relationship b Nuber Patterns
R1 Solving Number Rules Do g

Abstract: Given 3 clues (i.e:, pairs of numbers) in a game, determing what

o the secret method is (i:.e:; the unique rule relating each of the
pairs of numbers) and then use the rule to calculate the missing

number from the fourth pair.

_Grade Levels: 2, 3; 4, 5, 6

N

. » - . - § .
fxamples (fromiGrade 3):. - ° Maria's Game - ;& - .Jim's Game -
f Class Maria's ~ Class Jim's
) o said: answer: said: answer:
First clue: - 5 - 10 : -2 6
- Second clue: 7 . 12 5 9
Third clue: 8 13 10 - 14
Question: ° 2 . 12

o\

. .

»

R2 Using Number Machines N
Abstract: Given labelled “number machines" in sequence and either the
initial or the terminating number, determine the other number.
s There is an introduction showing that “number machines" take in
-~ numbers; add; subtract; multiply or divide by a fixed quantity;.
and give out the resultant number. Then three¢ sample items
(each with a “number machine® sequence) are worked collectively.

drade Levels: 3, 4, 5, 6

= Examples (from Grade 8): .

R3 Sequeénces
Abstract: Given an incomplete portion of an additive sequence of nimbers,
determine the missing number. One sample item is worked
collectively. - :
Grade Level: 2
Examples: 28, 25, -,

[

PR TR P P DI P S

Q!

3
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ﬁdi Which Result is Larger

Abstract: Given two quantities (usually similar computation problems
, * using #; -; or x) mark the one which yields the larger result,
/ 2 or mark them both if they are equal.” By instruction, format and

time 1imits, students are.discouraged from computing exact

‘; > answers:_ The correct response should be more easily determined
by inspection than by computation: Two sample items are worked

. collectively.
Grade Levels: 2, 3 i :
Examples (fro/Grade 2): 585 +%50 [ ] . *  3x 30
4 [ 580 + 290 [ ] 31 x 3

- \

Cn

RS Léﬁéiiiﬁg'ﬁﬁﬁ?érlliﬁés
7

Abstract: Given partially labelled number 1ines, with varying increments,

determine certain missing numbers. A sample item is worked
. collectively. '
P . -

Grade Levels: 2, 3, 8, 5,6
(

L4l

-

Examples (from Grade 2): . : -
: T ‘

~J | =
A
-— |

[e;]
Ry,
N

3 i . ) r — 7T + —T——T
b R Efj 20 24 28 32 36

i

R6 Multiplication Series
Abstract: Given an incomplete portidn of a multiplicative series of
numbers; determine the constant multiplier involved in order to

complete the portion shown. Portions of several series are
shown altogetper with one, two or three numbers missing from
> eachy A sample series is examined and completed collectively.

Grade Level: 4 ;

Examples: ! == ————r e
] 1,000 J10.000 ]100,000

[ ]l
L]l
[ ]
-

,
[ ]]
[

1
]
N
-

&

‘el
e

[ 2l

G-11

#



R? Which Fraction ts Larger e 3

Abstract: Given two non-whole numbers written in fractional form.( a proper

fraction, an improper fraction or a mixed number), circle the

larger one. A completed sample item is shown:

Grade Level: 5, 6 ' ;
B ] 1 . - ,
Examples: %- or l; _ \
. ' 1. .2 5 '
35— or f
o - ‘ ;

R8. Which Decimal is Larger

Abstract: Given two non-whole numbers written in decimal form, circle the
larger one. A .completed sample item is shown. e .

.  Grade Level: 5,6
Examples: 4.999 or 5:1
1:5 or.0:58

[N

first and smaller than the second.

G?édé:LEVéi: 6

E ST .,
Examples: is larger than » but smaller than g
' Z

is larger than

e ul-

; but smaller than
» .
. r .
R10 Decimals Between Two Others 2
Abstract: Given two decimal numbers, write another whléh is larger than the
first and smaller than the second.

EiambiéS: is i arger than l 25, but smaller than 2.0

m\
-— |

; is

arger i’ n 0. ié but smaller than O. 43

~

»

l";\

R




7); _ Category U: ' Elucidation

Ul Number Sentences About 8
] T o o o
Abstract: Students are to producé as many different *sentfinces about 8° as
- possible, always in the form “8 = ..." Four correct answers to
- similar exercises about 9 _are examined collectively.
‘ (9=10-=1,9=14+5+ 3, 9= 3 x 3; 9 =18 -~ 2).

?

Grade.Level: 2

Example: My number sentences. about 8.
7 8 . .
g

-

L R |

Abstract: Given several different situations éigﬁf@f which poses a probiem

' for which there are many correct solutions, produce as many of
- T them as pgssible: For each situation, some potential solutions

are accepted or rejected for not following the given rules as
< fnappropriate. : .
Grade Level: 3;'4,°5; 6 - ;
Examples (from Grade 3):
~ Rules: Take out two balls..
Add the two numbers to get a score.
What are the possible scores? 6; 2, 35 _ _

Rules: Write all the twg'digit numbers you can.
- Use-only the digit}'1; 2, 3.
1

. Give a1l the numbers that follow the rules. _ 34, 22
U3 Getting to 12

Abstract: Given a starting point (0), a goal (12) and two'rules, fnvent as

© many ways of reaching the goal as possible. The riiles are that

only the numbers 2, 3, 5 & 7 can be used along with addition,
subtraction; multiplication or division. Two sample solutions

X  (see below) are worked collectively.
Grade Level: 6

Examples:

|
al

~~
n
LN
[ —
p- -

Sample 1: 0+

w.»

+

. . sample 2: 0 %5

-

|

Uy oy
hd
W
"

o

%

o
Y o
u}

Y







Category W: Word Problems

W1 One Step Word Problems
Abstract: Solve word problems in which the story (inciuding the question)
is read by the tester while the student looks at a series of

cartoons and/or follows the story in the captions beneath the
cartoons. Seven items require one-step solutions; two'items
require two.

“Grade Level: 2 . .~

Examples: .@ \ ; _

Jill spent 6¢ to Banahas cpst .,

buy some bananas. 2¢ each:

How many bananas did
she buy?

— 'How many marbles
: did he have to
begin with?

v

Jim found 3
marbles but
he lost 4.

W2 Two Stage Word Problems

Abstract: Solve word problems in which the solutions require two opera-

tions. The numbers in the problems are relatively small; the

computational and reading requirements are simple.
Grade Levels: 3, 4, 5, 6 ,

Examples (from Grade 4): Pam gets 50¢ each week. [ &
She always spends 30¢ and saves the/rest.
How much will she save in 4 weeks?

Tom has 3¢ more than Ann.
Tom has 5¢ less than John.
If John has 20¢, how much does Ann have?

RN

13

\



W3 Miscellaneous Word Problems

Abstract: Solve word problems which are unusua] for third graders in

# one of several ways: requires three-stage solution, requires
‘ working backward from a given final state to an unknown initial
« state, reguires more logical analysis than straight computation,

involves proportional ratios, involves extraneous data.
Grade Level: 3

Examples: At first, Sally had some marbles.

Jhen, she lost 3 of them.
, Then, she found 2 marbles. - ! S
: . After that; she still had 8 marbles left.

- f How many did she have at first?

W4 Extraneous Information - ' ) '

Abstract: Solve word problems in which extraneous information is given. -
Once the relevant information is selected, the solutions are
simple one-step problems involving small whole numbers.

Grade Level: 4

Examples: A belt costs $4.

> A shirt costs 55*

How much more does a hat cost than a belt?

Peter has $10.

He needs 4 pounds of candy. .

Candy is $2 per pound.

He is buying candy for 6 people. }
How much will the candy cost a]together?

o~

Abstract: So]ve word prob]ems each of which start with " cups of sugar.;
The one-step solutions all require simple computions (+, -, x
or =) with fractions or mixed numbers.

b Grade Level: 4 NP
Examples: Tina has 3¥ cups.
] She buys 5% more cups.
-, How much sugar will she have then?

Kari has 4% cups. _
She gives away half of it.
‘How many cups of sugar will she have left?

e c—lsggei

N




W6 Three Stage Word Problems
Abstract: Solve word problems in which the solution requires £hree opera-

tions. The problem is stated in 3 to 5 short sentences and the
numbers given in the problems are relatively small.

Grade Level: 5, 6 7

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

He bought 2 shirts.
How many ties did he buy?

. John loads 4 boxes in 2 hours.

Together, how many boxes do they load in 6 hours?
W7 Decimal Gas - . o
Abstract: Solve word problems.each of which start with 6.5 gallons of

gas. The one-step solutions all require simple computations -
(+, -, x, or -) with decimals.

Grade Level: 5

Examples: Peter has 6.5 gallons.

How much gas wi]] he have 1eft? , ;

:Ron has 6. 5 gallons.

Abstract: Solve word problems which are novel for sixth graders in one or
two of the following ways: 1involves fractions or decimals,
requires more-than-three-stage solution; answer choices are

approximate, requires solving for two unknowns, requires the

use of data which is common knowledge but not given in the

- problem: Response format is multiple choice.
Grade Level: §
Examples: o . o
Ellen saw pepper plants on sale at 3 plants for 40¢.
She bought 12 plants. L '
She usually bought 3 plants for 50¢.
How much did she save? .

20¢ 40¢ 48¢ $1.60 $2.00

George's father gives him 2¢ for - every hodr he spends in school.

$.50 $1.00 $3.00 $6.00 $10.00
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. Category A: Algebra /

. Al Algebraic Symbels
Abstract: Given the numerical value of a letter (or letters) pro”uce the
numerical v2lue of an expression involving that letter -(those

letters) In written 1nstruct1ons, two sample items are worked

out and implied multiplication (e. g. in_3bc or in d8) 'is ex-

plained. This scale follows A2 in the test booklet.
Grade Level: 6
<, Examples: If g =4 and h = 3 then Sgh =
. If p =2 then p5 =
¢

x T b
A2 Solving-Equations
Abstract: Given simple equations in one -unkngwn, solve fof the unknown.

Three sample items are worked collectively, 1nc1ud1ng one with
. a parenthesis. .

Grade Level: 6 _
T - o ‘ . '
; Examples: (7xh) +1 =15, s6h =

(n+1)+3=6,son=

*
A3 Summation Operator
Abstract: Given an open sentence involving one or more summations of
‘ consecutive integers, select the answer that completes the

. sentence. A symbol for such summations (©7°) is introduced

and gxplained C)—r@ z,3+q¢ +0 and'two items are worked
collectively: ( s )

»

Grade Level: 6

~ Examples:

"]*GE =:C)]*§9 o} CHR T A c. 100 é‘i.iﬁ
| ~ .@T@-so Q’I‘@-rse

¢ 1208
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A4 Transformations ) ; , » ,
. Abstract: Given two different transformations ( 3 which turns a design

clockwise by 900 and T which reverses the number~f symbols

at the top and bottom of a design), the scale consikts of two

different sections: reqairing-the application of either 3 or
T to a design, requiring several applications of 3 and/or T

to a design. Several sample items are worked collectively
in each section. ’
Grade Level: 6 :

Examples: Section I: ﬁ (0
, U \Xo

b 3

)= Ty

End up with

Section II: - ©

do T iﬁa then

- ' oo g L twice

L ]
-

L 3

N

G-18
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Geometric

Abstract:

grade Level:

Examples:

]

In which pi

which pi

Geometric

- Abstract:

Grade Level:

Examples:

Category G: Geometry . -
Loci -

Defermine which picture is described by a given statement, where
several p1ctures are g1ven, each of which has jidentically placed
elements (an 'x,' an ‘o' and a 1ine) but a different set of

dots, @éiéﬁﬁiﬁéf@ﬁjéhiplcgyrg a given statement describes. First
statement is read by the tester.
a . . . " o _
;A _ - 7 E '
N Gox

S N ;;; ’ ° 2.’; B
cture are all the dots the same distance from the x? A B C D
cturé is each dot just as close to x as t3 g? A B E F
: _ . )
At >
Congruencies

dividethe shape into a cgr§a1n

Given a regular geometric shape
number of congruent parts. The word

Three correct and three incorrect solutions to a sample problem «

word “congruent®is not used.

are examined co]]ect1ve1y.

5

4

7 \ .

ey
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Category G: Geometry . -
G3 Geometric Caiégériéé
Abstract: Given nine different geometric figures, identify a set of 2 to 7
figures that are alike in some way, describe the distinguishing
characteristic. and label the figures accordingly. Go through .
this process as many times as possible. Two examples are worked .

collectively:

[

Grade Level: - 6 -
1 imeh

Examples:

Samole 1 All the figures with "A"

Samgle 2 All the figures with "8°

A1l the figures with "C"

All the figures with "D" -

etc.

8



-

Category L: Logic

11\ togial 1dentification

Pbstract: Given a specific set of individuals, a specific set of character-

istics, the fact that-each individual has a distinct combination

of characterist1cs. and several facts about some of the charac-

teristics of some of the individuals, identify the characteris-

‘tics of each individual. A smaller sample problem is worked

i collectively. N
_r f .
Grade Level: 6
SR
Example : Thate et d bt 111 Tes T Pete N\ - (

Thasq arw the 4 leaques:  fndoer chE;i Sutesor seccer  1nde0r Mectey  ovteoor aoc-.,

Y;Qs;;;: the ;u;a !oc'\ m .lly‘ |a ] i!"emg l..m
| !m Plers 1nssers
1- gdin'g play AeEey ;
13 20017'¢ lay sviseers ong e mijii"’! Pley seccer.

; Wt leesut dors wach boy Play 147 (Circle your snivers.)

T . B111:  faecor seccer ouzéeor teccer 1no0dr Aactiy Sutdder Naciay
Tem. 1n@o0r seccer outsedr jaicer uéiir hechey outesor Rectey
ta: 1ndsar s8ccar Sutdder gacter 1n800r Aeciay ™ swteser heciey
. hlt 1ngoor saccer outdeor geccer 1ngo0” Meckey M svteoor hocly
L2 Making Senténces False . LS .

Abstract: Given a picture of a set of blocks and a true sentence about
them, make the sentence false by changing. the blocks. Inthe
first two items, three suggested changes in the blocks are given
and the student need only nark which ones would falsify the
sentence. In the last three items, the student must write a
change in the b]ocks. An item of the first type s worked

=  collectively: ' .

Grade Level: 6 . - . : ;

-

JOE'S BLOCKS .

"There are triangles above the 1ine and squares below the line.*

a. Take away the triangles. -

b. Take away the squares below the line.

¢. Add squares above the line.

‘ /.

"Triang]es go above the 11ne or circles go;below the 1ine.”
(You write what Joe could do to make the senterice false.)

o S

-

mwcw,mwmue | 913
: ’ —




Céféijéry-b:’ Organization of Data

01 Graphing Weight .

-

Ancrements for each.5. graph units) is-plotted-against age (axis

% _Abstract: Given a graph in which weight (axis labelled at 10 pound = . -

labelled at 2 year-increments for each 2 graph units), determipe .

age per given weights and vice versa. One sgmple item is worked

céllective,ly;

Grade Level: 5 =~ =
. Examples: How much did Bi11 weigh at 4 1/2 years of age?

How o1d was Bill when he reached 90 pounds? -

-
ol

e ’ . -
v
A}

02 Jnterpolating from a Table 7
- e * . , . 7 N ®
Abstract: Given a table of prices for pipe of 4 different widths and 4

different lenqths, interpolate or extrapolate to obtain the

price on a pipe of given dimensions: at least one of which is _

not shown in the table: Two sample items are worked collectively.

Grade Level: 6

Exarples: Cost of Pipe
- Length g

* e . . o

i 100° . 300° 600° 1,000’

4 $50 $150 $300 ~ $500

R $70 $210 $420 $700

i -~ 12° $90 $270 $540 $900 .
16" 1o $330 $660 $1100 .

<

i G-22 -
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Category P: ProbaBi]iEy ’
:Q,\k O e e
P1 Choosing the Best Box )

<

Abstract: Given three boxes containing different combmatwns of 1, 2 and

s0—cent"balls”, determine from which box it would'be best to
make a blind d§aw.
érad;é-:i.éva: 5, 6. '

Examples: ' , WHICH BOX WOULD. Y

®

®
CIOIC)
GIBISEG)

WHICH BOX WOULD YOU CHOOSE? ’

®
®
®
JeOO
000®

P2- Dependent Outcomes

Abstract: Given two (or three) spinners and an amount (10) to be achieved

or exceeded to win, select (from five standard choices) how
often a player would win. _ Collectively it §s shown how a player

could win or could lose with a specific set of spinners:

Grade Leve] 6 ) two forms. -approximately 3.5 minutes.

lass than e more than e

Examples: never half the the Na1f the always
. tine time time

ARYARY \ less than i more than

‘ never lii\fim the half_the always

time tims ting

BIST gopy AVAILABLE G=23




Summary of External Review of CSMP Materials, 1974

Dr. shirley Hill, University of MlSSOUI‘l at Kansas City

If this sample of mathematicians' opinions is in any way representative then I
cannot help bat comment that the mathematical community is a logg~way from
any consensus concerning what mathematics is important and what should be
taught: (The possibility that there could be.agreement on how it is taught is 5o -
remote as to exclude hope:) The difficulty of summarizing the five reports is
exacerbated by the apparent fact that th® reviewers' perceptions of their roles
and the purpose of their evaluations differed greatly. The reports seem to be

- Appendix - e e et e e e ~

addressed to different audiences and. vary widely In degree of specificity, in focus

and in the framework of time and vision (farsighted shortstghted, nearsigﬂ%d
hxndsxght foresight, the "now;" the future, the past, etc.) witQin which any, value
judgment is irmbedded. Thug 1 strongly urge any reader of this summary at least
to skim each of the individual reports. F

The overall impression of the materials was favorable; three reviewers expressed
guite favorable evaluations directly, the reaction of another was mixed, and the
irnpression of the fifth canrot be said to be favorable, though it was not explicit-
ly negative.

One puint of general agreement in the reports was on the soundness of the

‘mathermatical content. The material is seen to be mathematically *sound without

any_egregious. technical or conceptual errors. There were differences of opinion

concerning matters of preference and taste in the development of the mathe-

matical 1deas

It ‘was at least iﬁiﬁiiéit in every report that it was Impossible to separate
completely in an evaluation of this kind; matters of mathematies and matters of
pedagogy. Certainly most of the differences in preference concerning the way .
' the mathematics was presented had httie te do with mathematical soundness. but

like. Many of these are empirical duestions. I think that It Is falr to say. that
most of the. very specxfxc comments and specific criticisms concern psychological
and pedagogical issues.

An ,éxam’p'lé of a curricular elemient which fs a mix of mathematical and peda-
gogical issues Is the use of the minicomputer. This is the single point of

complete agreement among all reports. There is too much rellance on the

-

minicordputer. Three reviewers vehemently opposed its use as an ald altogether, o

the other two seriously guestion its value in light of the very great Investment of
time. (Both of these reviewers agree that the effectiveness of the device with
respect to computational skills Is an empirical guestion) All five reviewers are
dublous .to very negative on the minicorriputer's mixture of a binary and decimal
base. '

Are the materials innovative, current, timely? Cormments ranged from "it is

rriore of the- samrie" to "the material is refreshingly full of new ldeas.” The

majority were of Yhe opinion that the rriaterials were timely and current and In

imany Instances excitingly new. One reviewer found much new materfal of which

he could approve but too rruch "old" materfal frorn the era of "new imath:* One

found soime "good sections" but little mathermatics and much "obsessive ritual."



&

-
-

The question of relevance is tricky, as everyone knows: "Relevance” has o ‘

meaning except in the context of one's'objectives;-values, indeed--one's-philosephy. ...

I can only infer that there are differences among the reviewers in_the philoso-
phical basis of their views of mathematics - what it is and what If does. Thus
it is 1mpossible to summarize the tomments relating to perceived relevance .of
the material. There simply is no constant base :for the opinions expressed.

Certalnly 1 can ascertain no consistent:set of ‘criteria for relevance.

. . s _
Let me offer some examples of these differences. One reviewer. sees the authors
of the materials as "oriented to pure mathematics" and working_in the "format of
the past twenty years,” while another feeis that the extent of J&tudent's partici-
pation” and spontaneity is encouraging,. apparently viewing the ?’raét,érials',és having
moved beyond "the precbcious discussions of systems and structure" of the past
decade. T : )

One reviewer sees too much carryover of matérial from the "new math” (I defy

anyone to provide a clear-cut definition of that unfortunate term) and views such
material as faddish while another; believing in the need for more historical

perspective in gjs;jﬁggiéhihgtfyds from fundamentals; compliments the authors on
malntaining a balanced progra@f that'is timely and relevant today without dis-
carding all the achievements of recent years.

_ The majority of «eyiewers.saw the materials as modern, relevant to today's trends

in mathermatics and its applications with potential for devejoping competent future

mathematical users and preblem-solvers.

1 will end bygmentioning some specific things mentioned in” more than one review.
All reviewers praised the inclusion of extensive study of probability. Most liked _
the material on relations and functions; on graphing and arrow diagrams, on ind
combinatorics: _ ‘

-

. I e
Three reviewers specifically pointed to the "spiral"! development and saw this as a

positive feature. ~These three reviewers also believed the batance between

concepts and applications was good.. Two specifically pointed out that the ;

activities stimulate active problem=solving and logical reasoning.

Most reviewers were critical of the gyterlal on sets, set operations; and vemn
diagrams. __ 5ppOsel the properties of arithmetlc operations.
Two felt there should be more reliancebn manipulative,; physical materials.

As mentioned earlier, all reviewers were negative (in varying deégrees) about the
minicorrputer. : |

\=p
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