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Foreword

The Developing Mathematical Processes (IMP) program field test was
supported jointly by the Falconer Central School; the St. Mary's Ele-
mentary School, Dunkirk; and the Teacher kducation Research Center, State’
University College, Fredonia, New York. o

DMP is a research-based, innovative, process-oriented elementary

mathematics program that was developed at the Research and ilevelopment

Center for Cognitive Learning, University of Wisconsin, Madison.

The project has fulfilled‘the following purposes: (1) for the schools
involved, it has provided a change thrust to upgrade elementary mathematics
instruction for children; (2) for the Teacher Education Research Center, it
has provided another vehicle for the support of individualized instruction
in collaboration with area schools; and (3) for the eclementary mathematics
program at the College at Fredonia, it has provided innovative mathematics
, terials and processes that can be offered to both pre and inservice
educators. ..
T We appreciate the assistance of Elizabeth Alday, Falconer Central
School, and Sister Robert Anne, St. Mary's School, in providing on-site
leadership in getting DMP initiated in their respective schools.

Special thanks are due Doris Hall for layout and duplication work
and Marian Anderson for typing this report.
James H.kGassman, Supervising Principal

Falconer Centrai School

Sister Robert Anne, Principal
St. Mary's Elementary School

Ronald E. Hull, Acting Director
Teacher Education Research Center
State University College
Fredonia, New York

<3
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Preface
Parent Comments
" She seems to be doing ver) well and acts as if she understands and
enjoys it very much.

I believe it is a good program, tnat should be continued as it holds
a child's interest.

I am very impressed with the math program in kindergarten. It seems
to be preparing them for the future years of math.

She has learned a great deal from it and it is great. A far cry from
what we did back when I was a kindergartner.

Sometimes I don't understand it myself. But as long as he understands
it, that's all that matters to me.

I don't understand it and I confuse him if I try to help.
At this time it is too early to form an opinion.

When I sat in "L's'" class it seemed very hard to understand, but
after it was explained, it was very good math.

What math 'L" has told me about, she has understood quite well.

It is a cute way to introduce kindergartners to math. It is more of a
game than work.

Difficult for us to understand. Presents a problem to tutor him. .

From what I know of it, I think it's a good program. It seems to
creaté more interest in the subject for the children.




|
|

Purposes of the Study:

The study was designed fo: (1) continue the field testing
of DMP and extend it to ;he third grade; (2) implement and
refine for the kindergarten through secon& grades; (3) determine
the effectiveness of IMP in terms of pupil, teacher, and parent
attitudes toward the program; and (4) determine the extent to
which children attained the objectives established by the
program.

Secondary purpoges were to: (1) continue to support local
schools in the investigation and implementation of individualized
programs of instruction; (2) enhance local interest in new and
innovative programs in elementary school mathematics; and (3)
continue a well established program of in-service education for

local school personnel.

J




Development of the Falconer Math Program

In the carly 60's, Falconer attempted to make arithmetic
"meaningful' for students. 'To attain th‘is objective, the Falconer
math conmittee members were talking about the "basic principles of
mathematics' and were trying to apply them sequentially from the
simple processes through the more difficult. When '"new math"
appeared on the scene, Falconer made a real effort to ''get with it"

<

as advantage was taken of the first projects available, which pro-
vided ‘an instructor from State University College, Fredonia. Thirty
sessions of two hours each werc presented to all of the elementary
- teachers and one high school teacher. The Falconer Board of
Education paid these teachers for this in-service work.
|

The "new math'' emphasized many oﬁl the basic mathematic properties
appropriate for the elementary school /student, such as the commutative,
associative, and distributive properties.y It also introduced extensive
usc of the mathematical sentence or equation, more precise language,
the lc;gic of relating ideas and sceing the patterns of mathematics,

and an introductory approach to "set theory."

~ A transition text, Winston, Moving Ahead in Arithmetic, was

selected and initiated in grades 1-6. This text was successfully used

for several years.
k4 . e . ) .
During the next five years, in-service activity continued with

(
the company's consultant speaking to the faculty periodically. When

it became apparent that onc text did not meet the needs of all,
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selection of dﬁal texts was made---one more difficult; one with
lower reading vocabulary requirement.

Some teachers experienced problems with this material. Children
were not do;ng as well as they had ;reviously. The new program
seemed to takefchildrén into abstractions before they had developed
an understanding of the concrete.

In 1969, four local workshops on Values, Individualized Iu-

struction, Research, and a panel on Organization, were presented by

State University College, Fredonia.

©

The year 1§70 ledlﬁo the deve%opment of a philosop@y of
education. Twenty-nine teachers cdntinued to study ?11 areas of,
Curriculum Development with State jniversity College, Fredonia,
assistance. Although science, social studies, an other areas
received attention, mathematics continually appeared as a topic in
faculty meetings. \

During the period of 1969-71, Falconer bééame interested,in
Ind1v1dua11y Guided Education (IGE) and its various adaptations.
Summer courses in 1970 and 1971, ‘W1th the Teacher Education Research
Center, gave leadership training in management systems. Parapro-
fessionals and staff participated in the Educational Profession
Development Act (EPDA) projects of 1970 and 1971. Subsequently,
Falconer was selected by the Teacher Education Research Center for a
joint project in individualized instruction. ~From 1970-71 on, unit
meetings of teachers became a way of planning learning experiences for
the children in each age level.

During the years 1969-70 and 1970-71, Falcoﬁer teachers were

making a detailed study of all mathematics programs on the market.

Sample scts of books werc obtained, studied by a mathematics committce,
] .




and route? on to all buildings for further examination. For any

series requested by teachers, the salesman or the Eonsultant was

invited to speak before the group; however, none of the available
series were outstanding in the opinion of the teachers..--

The chaimman of the elementary mathematics committee, Donald
Lazarony, invited the cooperation and advice of the then instructional
coordinator of the high school mathematics department, Leland Carlson,
who attended most ef the comittee meetings during the two-year

' \
period. Bothithe elementary chaimman and the high school coordinator
were enthusiastic in bringing to the attention of the elementary
teachers infonﬁation conc;rning Developing Mathematical Processes
(IMP).. | L

Thus, by the 1970-71 schbol year, Falconer teache;s had reviewed
research studies and federal projects and through college mathematics
classes at Fredonia, the mathematics chairman learned of ﬁMP. Sub-
sequent to the above activities, a decision was made to apply to the
University of Wisconsin Research and Development Center for field
testing DMP.

The DMP consultant, Dr. William Schall, from State University
College, Fredénié\‘had numerous in-service days with Falconer tgachers,
conducted numerous\faculty meetings, and trained aides specifically
in DMP skills. \

In the Sumer of 1972, ten classrooms, representing the five ele-
mentary buildings in Falconer Central School, and five classro.ms from

St. Mary's School, Dunkirk, New York, aggeed to participate in the large-

scale field testing of DMP in grades Kindergarten 'through Second. The




teachers, teacher aides, and several administrators met in August,
1972, for a two-day training sess}on for IMP at Fredonia State
University, conducted by Dr. William E. Schall, DMP State Coordinator.
In September of 1972, Falconer teachers and teachers of St. Mary's
School again met together to share ideas. During this time, many
bulletins froﬁ the University of Wisconsin and State University College,
Fredonia, were distributed and studied. A teacher survey was taken.
Test results were séudied and.the first evaluation was made.

[

DMP was begun in Qctober 1972 in all five Falconer schools. Three

[

schools began K-1-2, and the other.two started in Kindergarten. Each
year, each schosl has added a grade. As the materials became
commercially available they have been utilized in the appropriate grades.
Teachers who have been in the program for more than one year have
" continued their enthusiasm and have ;ompletely supported this over any
previously known or used p;ogram. ,
The IMP program is one component of IGE. Thus, Falconer has
given concerted study to IGE procedures and has implemented an
adaptation of IGE planning. Ho&eﬁeg,,the beginning classes of DMP
appear to be more ''graded" than is.i&éally expected according to the

IGE system~]

Falconer did not utilize the multiuﬁit or continuous
progress grouping arrangement during the initial implementation.

The implementation and refinement procedures for the DMP field
testing (1973-74) for St. Mary's School, Dunkirk, were conducted in a
similar manner. Dr. Schall visited the school and worked with the
teachers and children a minimum of once per month. During the 1973-74 -

!

school year, two third grade classrooms at St. Mary's were added to

i

the IMP field test.
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Mrs. hhrgdfét»SmiIé}%lteacher at St. Mary's, completed her
Master's project at Fred;nia State University usiAg the 1973-74
data coliected from the third\grade classrooms at St. Mary's.

in May of 1973, five Falconer teachers, accompanied by Dr. Schall,
attended the New Yoyk State Math Conference where they presented tﬁe
DMP program. During this period of time, three teachers also assisted
Dr. Schall in presenting the program to the Rochester, New York,
teachers. Another group spoke to the Cassadaga Valley Cen%ral Schools,
Sinclairville, New York, and seven teachers gave small group pre-
sentations to the Western New York Tri-County Math Conference. In
April of 1274, five teachers and the mhth chairman attended the New
York State Math Conference in Rochester with Dr. Schall.

In the Fall of 1973, Falccner teachers, with Dr. Schall, the
Fredonia DMP consultant, demonstrated DMP materials and program to a
five-school\in-scrvicg day session sponsored by Falconer, Panama, Sherman,
Chautauqua and Frewshurg Central Schools. Dr. Lloyd Joyal, from the
University of Wisconsin, was the principal spégker for the day. He
demonstrated for teachers many mathematical games for use in their prograni.
Six Falconer teachers gave presentations at this session.

Visitors to the Falconer DMP classes have come trom not oniy local
area schools, but also from Pompton 'Lakes, New Jersey: Niagara Falls,
ilamburg, Olear, and Flmira, New York.

Dr. Schall, the Fredonia DMP consultant, hes worked with the

teachers in their building during bi-monthly visits over the past two

. -
-

yeafs. He haW'held after-school in-service sessions with the teachers

_in each building, as well as meeting with all of the teachers involved.




He has given specialized training to the aides working in the program,
and he has spoken at seoveral faculty meetings. Slides showing
children's IMP activit?eé have been devcloped into a slide presentation
and a video cassette.

A

During the 1972-73 and 1973-74 school years, DMP was a component

of the Title I Falconer School Project.




uverview of Developing Mathematical Processes (DMP)

~

During the 1972-73 school year approximately 60 schools partici-
pated in the large-scale field testing of DMP Levels 1-4. The schools
involved were located in 17 states and in a variety of settings --

urban, suburban and non-urban. There were both public and private

rd

-~

. . / ..
schools; about one third of ‘the schools were multiunit schools. The

size of the schools varied greatly as did the number of IMP teachers in
a school.
Level 5 of the program was scheduled for testing in 1973-74, and
- v
the remaining levels in 1974-75 and 1975-76. After the field tests
are completed, DMP materials will be commercially available from Rand o
McNally and Company. Levels 1 to 3 were made available commercially in
late 1974.
"The following quotations explain the activity approach used in
the DMP program. They discuss the main characteristics of the program
and the principles on which these characteristics are based. The
three major characteristics of DMP are (Harvey, et al., 1970):
The major innovation that is used in the DMP program
is the inclusion of geometric ideas at all levels of .
instruction. The geametry is not the formal geometry
studied in tenth grade; rather it is an informal, in-
tuitive look at size, shape, and incidence relationships
of two- and three-dimensional objects. A serious attempt
is made in the instructiopal materials to integrate i
, geometry with the study of arithmetic.
The integration is possible because of a second ‘
characteristic of DMP: arithmetic is developed \!
from a measurement approach. ‘In a measurement )
approach, the children themselves generate the

numbers they work with. The attributes of length,
weight, numerousness, volure, area, time, and money /




"Togetherness...."
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are cxplored in depth, and the children measure objects,
sets of objects, distances, and events so that these
entities can be compared and described. The numerical
measures are then processed by the children. Because
some of these entities are characterized by direction as
well as size, the study of positive and negative integers
is begun rather early, at approximately third-grade level.
Because children are constantly generating numerical
data, it is considered appropriate to study certain ele-
mentary notions of probability and statistics so that
data can be organized and analyzed.

A third characteristic.of DMP is that the instructional
materials are intended for use in a framework of

! individually guided education (IGE). IGE emphasizes
assessment and evaluation of each child's progress .and
needs. A child's instructional program is designed
around a variety of learning situations. For ixample,
materials. can be used for independént study, or they can
be used with small groups so that the children learn

\ from each other and from the materials.

These characteristics of DMP program are derived from the following
principles (Harvey, et al., 1972):

o The main characteristics.of DMP's activity approach are
based on sound psychological principles that research
has shown are important to learning math. These
characteristics include having children work individually
or in small groups, as well as in large groups, while the
teacher acts as a.resource person, not a lecturer. And
in an activity approach the children use physical materials
(Unifix cubes, Lots-a-Links, games, etc,) to help make
abstract mathematical ideas-more concrete. Also, children
work together, discussing the problems they are solving
and justifying their answers. Finally, the overall objectives
and activities for classroom work are selected by the teacher,
but informal activities which result from the interests of
the students are pursued by the class when appropriate.

By now it should be clear that an activity approach to
math is rather different fram that usually found in
traditional classrooms. It should be clear, too, that
activity-centered math is not turning children loose to
riot; nor is it hit-or-miss random learning, with a
haphazardly conducted instructional program. In fact,
just the opposite is true. DMP's activities are
organized and sequenced with great care, so that skills
needed at a certain point have already been mastered in
prior activities.
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In the DMP program children are allowed to work at their own pace
until they have mastered a particular topic. If a child seems to be
lagging behind, the teacher and the child may retraée some steps in
the program and plan a little differently for the child. In DMP the
sequence of mathematical skills is important, but the nceds of the
learner arc more important. The sequence for each child is paced for

him; the child is not,paced for the sequence.
) |
In many DMP classrooms not all children are on*page 37 at the

|
same time, nor will children necessarily be using their workbooks

every day. Further, children will, usually, not be sitting quictly il}

A !

N\
ncat rows of desks. Often children will be found buzzing around all ‘\

over the room working with many kinds of materials. An activity \
approach to mathematics requires that learners be active participators
in the learning process. This is the heart of the DMP program. '

The following paragraph from the Assessment and Managing In-
struction (Harvey, et al., 1972) sumnarizes DMP's relation to the IGE'
Model:

DMP is a complete mathematics program that is designed -
to help the teacher provide individually guided edu-
cation for each child. DMP is built on a foundation
of carefully specified and hierarchically sequenced
behavioral objectives. The children's level of mastery
of each objective can be determined by using the DMP
assessment instruments which help the teacher decide
how to group the students so that each child is working
on a set of objectives that are appropriate for him.
For cach set of objectives there are various instructional
activities which teachers can use. In| these activities
children may work in large groups, in $mall -groups, in
pairs, or individually. Activities may involve physical
- objects, pictures, games, or stories in presenting
matiematical concepts. The variety of activities in DMP
enables the teacher to design an instructional program
that best meets the needs of the students.
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In summary, then, DMP is a research-based, elementary
mathematics program currently under development by the Mathematics
Project of the Wisconsin Research and Developmeht Center. DMP
provides a completc mathematics program for the elementary school,
including not only the usual topics in arifhmetic, but also an
informal, intuitive introduction to major ideas of geometry, prob-
ability, and statistics. This program is based on the principle
that children learn best in an active environment where they can
seck out answers and strategies to problems of personal interest.
This active environment stems from the development of arithmetic
through a ﬁeasurement approach with the children themselves gencrat-
ing and working with the numbers and their relationships.

DMP is different for four reasons. First, it has been developed
from a child's perspective--not from the perspectivé of an adult.
Young children are naturally active and curious. lhe§ want to find
out'about the things around them and within t{ ir own world. But
they do not want to be told about those things; they want to interact
with the objects of their world through their senses. The DMP
program gives children‘an opportunity to learn about their world
while actively/investigating and studying the mathematical aspects
+ of their environment. One should ndy consider mathematics as
something that happens only in a mathematics classrooﬁ. Rather, one
should seek ways in which one can help children relate mathematics
to such aspects of a school program as science, social studies, art,

and communication skills. :
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Second, the DMP program is a carefully designed approach to

mathematics learning. At the heart of the design is a set of

interrelated behavioral objectives. Each explicitly stated
objective defines a learning goél, and earlier objectives lay the
groundﬁork for those that follow. Each topic in DMP teaches toward
‘a specific set of these objectives, and the activi‘.es are designed
to help the child master the objectives. Mastery of successive

behavioral objectives marks the child's progress through the DMP

program. His success will depénd in part on the teacher's knowledge
of the relationships among these objectives and on the teacher's
ability to assess the child's progress with them. The teacher
materials accompanying this program are designed to help the teacher

do this.

|
1
| l
Third, the program includes a wide variety of instructional 1
activities that teach tuward the objectives. Each activity has been i
carefully considered, tried out in a variety of schools, and revised !
one or more times. The activities ask the children to use the problem- ]
solving processes of mathematics. By engaging in séth activities, the
child is encouraged to explore the mathematical properties of his
world and to talk about and record this information. In so doing, he
is developing a natural language and symbolism that has meaning to him.

Fourth, DMP has been designed for Individually Guided Education
(IGE). Since not all children are interested in the same aspects of

their environment, nor do they learn in the same ways or at the same

rates, the IMP program is designed for use in an individually guided

educational setting. While most of the activities are designed for




-

use with small or large groups of children, some are designed for
use by a child or a pair of children. This gives a child the chance
to interact with ideas embodied in physical, pictorial, or symbolic
representations on his own, in the company of.a classmate, or within
>

a small group. le can investigate ideas in' depth or he can go on

to a new idea as hc wishes. This also means that the teacher can
guide him toward the type of activity that is best.suited for him in
terms of his development, learning style, and temperament. Extensive

assessment materials are provided o assist the teacher in making

these decisions.

Data Collection

The Falconer teachers expressed a desire to have an active role
in the evaluation of the math program in the second year of DMP. To
implement this role, the math committee, with participation by other
teachers, gathered a list of questions at a meeting March 11, 1974.
The list was divided according to source of information: records,
teachers, pupils, and parents; and put into questionnaire format.

The pupil section posed a problem in that for prereaders, the response
format should not require reading. The "happy face, sad face" form !
in Appendix B was used and was well accepted by the pupils.

‘ All three questionnaires were distributed in May and collected

over a period of two weeks. The teacher questionnaire was distributed

and discussed in a faculty meeting and then returned the following

week. The pupil questionnaire was read in class while pupils re-

sponded on the answer form. Some of the Yyounger pupils asked to add




whiskers and/or color the faces and were permitted to do so. The
parent questionnaires were sent home with students and returneé the
same way. DMP or non-DMP classification was detemmined by the class
in which they were attending. Some parents had children in both
programs.
Central records data in hoth Falconer and St. Mary's were
collected during the summer from class record sheets of the standardized
testing program. Falconer used the Stanford Achievement Test, and

St. Mary's used the SRA Assessment Series. The IMP class record sheets

were recorded as they were passed from one teache§ to the next over

the sumer. These records represent the basic infdymation used by the
teacher in selecting a starting point for the followyng year wad are
offered as a statement of where the students were at the end of the
year.

All three questionnaires were transferred to opticdl scan sheets
and processed through the item analysis program FORTAP (baker, 1968)
as modified (Bauman, 1970) for use on the CDC 6400 comp;ter. Cross
tabulations by program and grade l¢vel were processed gy the computer
program NUCROSS (Janda, 1963) as modified (Bauman, 1972) “for the

*

system at Fredonia.




-16-

Results

The teachers are clearly supportive as evidenced in the
tabulation of the teacher questionnaire data (Appendix A) and
in comments (Appendix B) in the several response sections. The
Hoyt reliability for the questionnaire was .83. The 1974
results are in general agreement with the 1973 results to the
extent that similarity exists in the questions asked.

Most responses to Section A on materials are positive,
strongly agree or mildly agree, so it would secem that with some¢
exceptions the teachers are finding the materials adequate and
appropriate. The negative reactions are to specific mechanical
difficulties that can be corrected as supplies are ordered or as
will be corrected (as a result of the field testing) in the
commercial edition.

Items 2, 5, 7b, and 9 of the 1972 survey revealed some
problems with materials but responses were generally positive.

2. Do you spend more or less time preparing
mathematics lessons this year with the DMP
Program than you did last year with your
former program? If you are spending more
time in preparation this year, explain why
you think you do this. Do you spend more
time because you choose to, or do you find
more preparation time is necessary with the

DifP Program?

5. Do you find space or the physical limitations
s of your room a problem with the DMP Program?

7b. Does the materials kit contain items which
you find are not used? List these items.

9. Does the manipulative materials kit contain
enough materials for your classroom use?
What do you need more of, if anything?

How many students do you have in your class?
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Several specific difficulties have been solved over the year
and indeed were solved by May, 1973, when all responses were pusitive
to question 7.

7. The curriculum package, Teacher's Guide,
pupil texts, physical manipulative aids,
and assessment materials are based on
sound learning and teaching principles.

Section B deals with specific aspects of the Teacher's Guide.
There is some disagreement over what format would be most appropri-
ate and this is probably reflected in the mild disagreément over
whether the Guide makes lesson planning less time consuming.
Responses to questions regarding the Guide indicate that lesson
planning was less time consuming. The questions analyzing the Guide
are a result of the means used to draft the questionnaire and should
reflect all concerns of the users - the teachers. The commercial
developer is considering these reactions and the next edition of
the Guide should reflect solutions.

Assessment Procedures (Section C) present no substantial
problems. The negative responses indicate the need for aides. These
questions reflect the situation in Falcon?r schools where close
contact between teachers and the indivi?ual attention given students
may make assistance and formal tests le;s necessary than in a larger

system. In the May, 1973, survey, all responses to the general question

on assessment and evaluation (item 6) were positive.

6. The assessment and evaluation of cach child's
progress and needs is made possible through
the use of the curriculum package.




-18-

The activity approach (Section D) responses were all positive.
The teachers clearly endorsed the teaching strategy of activity
involvement and felt that the leacher's Guide explains the
activities adequately. These findings are consistent with the
previous year's findings (Item 3).

3. Each student's contribution in generating
numbers helps the child in his learning.

The measurement approach (Section E) and inclusion of geometry
(Sezziaﬁ F) were accepted with almost all responses 1in agreement
with their use. In the'previous evaluation (Item 2) acceptance was

¥
also indicated-by™judging it educationally sound.

2. The inclusion of geometric ideas in the DMP
is an educationally sound innovation.

In both evaluations, sequence was rated highly. That the
program is definitely sequenced i1s indicated in the first survey
(Item 1) and specific aspects of the sequencing continuity and
flexibility needs were served as indicated in the second survey
(Section G).

1. The DMP is a carefully sequenced mathematics
instruction program.

In Use of Aides (Secéion H), over half of the teachers strongly
agreed that scheduling of aides has allowed for flexibility and
efficiency. Since some classrooms did not have aides, those teachers
did not report that aides had helped in their classroom.

Among those teachers in their second year of DMP teaching,
there was agreement that the secﬁnd year went better than the first
year. Most teachers checked ''strongly agree'" with the statements
that preparations and presentations were easier and less time consum-

ing the second year. Teacher use of aides was seen by most teachers

t

t
3
A~
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as more efficient the second year.
§The question on standardized éests (item 38) reflects teacher
impressions and should be considered with Table 1 which summarizes
results for the standardized test in use throughout the school
system.

.o 38 On.stanaardized tests, given cﬁilciren who

: have received instruction in DMP, the

scores were substantially equal to scores
attained by other groups in previous years.

Most teachers omitted t?e question or checked 'don't know'', as
the spring testing scores were not available at the time the
teachers completed the questionnaire. A teacher judgment then had
to be a projection or, for‘second yeér IMP teachers, a subjective
impression of scores for their own class the previous year. The
actual results were higher than predicted but not high énough to
reach statistical significance. Most teachers expected scores to
be higher, howevér, two thought théy would be lower. The data
confirm those expectations. Since the tests used were designed
to assess traditional math programs, thé f{ngingé of no loss should
be interpreted as very positive. A new program with different
objectives from the previous program would be expected to result
in some loss in achievement if previous objecﬁives were used as
‘criteria for success.

The method used for predicting posttest scores was suggested‘by
the New York State Education Department (The State of New York, 1972)
for all project evaluations. The\procedure has been used for severai
years in Title I. The procedure is titled, 'Model V ﬁistorical
Regression Analysis' in New York publications and has been referred to

as the Rhode Island Model in previous publications.




How long is your chain?
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That teachers are confident that the more generalﬁgoal of
understanding mathemétical concepts and principles has been met \\\\\\\\\\\\\\7
was indicated in the positive responses to Item 13 of the 1973
questionnaire. Results on mastery tests of DMP objectives support

this confidenée.

13. You feel that the effect of DMP on your
pupil's understandings of mathematical
concepts/principles has been.

Input from all DMP teachers had been solicited in order that
the data collected should meet the needs of the Falconer math-
comnittee. The overwhelming agreement in response to Section K
attests to success in reflecting the data requests of those teachers.
The comments in each section support this conclusion since nearly

all comments were further specifics on items to point out exceptions

or reasons.
|
Table 1 :
Stanford Achievement Test Results
Test N Grade-Equivalent Means t
Pretest Predicted* Posttest

Second
Grade 53 2.08 2.56 2.92 0.64
Total Math
Third
Grade
Concepts 60 3.14 4.19 | 4.94 0.65
Third
Grade ’
Computation |60 2.11 3.53 3.85 0.38

*Using the New York State Education Department Model V Historical ’ 1
Regression Analysis Procedure. i
|
|
|
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Pupil Questionnaire

. The DMP pupils responded positively to all items on the pupil
questionnaire (Appendix B). Over three-fourths of the pupils
answered “fes" to the five general questions about math. More than
four-fifths answered ‘'‘yes" (ﬁositively) to the questions specific to
IMP with the exception of number 13, "Are you able to partition sets
of objects?" Items 11, 12, ayd 13 were omitted from the questions
asked the classes for whom the guestions were inappropriate, and so
the number of omits equals one-third of the pupils. The table by
grade level indicates that most of the kindergarten classes omitted
the three items. The Hoyt reliability was .79 when all thirteen
items were included.

11.* Are you able to join and separate unifix cubes
to validate adding and subtracting?

12.*% Are you able to validate number sentences?
13.* Are you able to partition sets of objects? //
* Questions relating directly to DMP
Items that reflect achievement of skills wéuld be expected to
vary with grade level as upper grades would havé\bad more skill train-
ing. Responses to Items 12 and 13 clearly reflect differences by
grade level as shown in the report by grade level in Appendix B.
Differences by grade level on other items are not so striking
and may reflect response set or other factors more than a difference
in DMP program from year to year. Statistical significance can be
misleading since there is no way to partition variance due to grade

level differences in the DMP program from variance due to maturation

and other causes. Clearly, responses at each grade level were
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posifive énd satisfaction in the student acceptance of DMP should
be the primary observation from these results.

The results from‘;he Pupil Questionnaire by Program (Appendix B)
are positive for both DMP and non-DMP. Falconer students seem to be
happy and confident in math. Comparisons in items 6-13 are not

possible since different questions were used in the non-DMP classes.

Parent Questionnaire

Assessing awareness of the program was the primary intent of the
Parent Questionnaire. Irtroducing a new program requires education
of parents and the tables ir Appendix C clearly reflect success in
parents' knowledge of the math program. None of the DMP parents
reported their child in the Winston Series and 81% correctly identified
"DMP. Visiting the classroom, Item 5, is apparently’ the least popular

means of learning about the program. News releases and meetings

reached appreciable numbers and paralleled the time commitment required.

5. Have you visited your child's classroom this
year at a time when his math class was in
progress?

Interaction between parent and child about the math program can
be influenced by many factors, Questions 2, 6, and 9 cqmbine assess-
'l

ment of parental information with assessment of parental role.

2. Does your child bring home math papers to show you?

6. Have you made it a practice to help your child with
his math assignments?

3

9. Does your child discuss his math activities with you?

-~
- {
'/‘-‘\ [N

<
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Should parents make it a practiée to help their children with
matb assignments? The 65% that didn't may have felt it in-

. appropriate or may have felt inadequate. The 35% who did assist
were probably familiar with the program.

Parents' observations of pupil attitude was overwhelmingly
positivé, and this assessment was based on extensive information as
indicated by the other items. A well-informed group of parents
tended to judge their children's attitude toward the DMP math program
to be favorable. |

Appendix C contains a sumary of the parents' comments since
there were so ﬁany. The volume of responses indicated the parents'
wi}lingness to make their views known. The'individual comments were

the source of information most useful to the school in responding to

their constituency. The call for mere information was clear and is
likely to be a continuing demand. ‘
School people tend to become less concerned with inromming the

- community after a program becomeé»familiar to staff. Each year of
the program,'more parents who may be new.to the school and to the
program are added. The comparison of parents' responses by grade level
in Appendix C becomes a comparison by year of introduction. The
upper grades were introduced when the program was new and they have

also had an additional year of experience.
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OONCLUSIONS

The teachers would like to continue with the program. The
"hands on" approach to the teaching of mathematics (through the use
of manipulative'materials) and concept development is strongly
endorsed. There are, of course, further changes to be made in the
program and in logigtics and support that would help ease implementation
and refinement for the next year.

The students were generally successful on traditional measures and
on DMP objcctives in mastering mathematics. A positive attitude toward
math by students is the assessment of self-report, of parents, and of
teachers.

" The parents were informed about and were supportive of the
program. A variety of means were used to obtain interaction with child

program and school and the results were positive.
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APPENDIX A ¥alconzr Tentral Gchonl
Spring 1974
Results for 18 DMP Teachers, All Levels Combined

- . T
De Mo Po vl aNla s

D.".Pe Teaaners: Tnis queationaire, wiica is based on zaestions
raise-d enrli:r tiis scnool year by your attempts to ascertain your
attitudys are reaccions to D.M.P. siter having completed your firat
or second yerrs in tne program, Spase is provided for welcomea con=
ments after each section,

All results reported as numbers.

Please mark your answers according to the following scale:
ie Strongly agree

2. ¥ildly a;tree

3. No specitic preference or don't know

L. Mil3ly disegree

5. Strongly disagree

ﬂateria[s:

Omi ts ,
1, The matarials are easily accessible, 1 2 3 L4 5
- 2 13 1 2 -
2. The matcrials are appropriate to meet tne
lesson ovjective, 1 2..3 4
- 11 7 - -
3. The ‘materisls. are adequate for the various
activities, 3 1 2 3 L
, - - 7 7 1 3
L. Activity cards should be covcred with a
protective coating. 1 2 3 4 6§
- 13 5 - - -
5. The format and size of the workbooks are
appropriate and practical, 1 2 3 L4 5
- 8§ 5§ 2 3 -
6., It would be desirable to have the work-
book pages (at the K-l level particularly)
torn out and grouped by lessons, 1 2 3 4 5
. : - 13 1 4 - -
7. The containers are adequate particularly
for cspacity comparisons, 1 2 3 4 §
. 1 4 3 2 3 5
Commeonts: _ ) s .
7a. Have been able to store materials adequately. 3 2 4 - 4 5

Y 2 B 1 ¥ ¥



¢: and piana.

Lossens can bo adopted
i aze/or tecching sty

ush pertinent information

AT 2

cessons cffectively,

makes lesson plenning less time

weuld be desirable to have each unit.
“nd separatoly.
1. niice would be more practical in e loose
© e tehoolkk so pages could be removed
U SGITC Y.

1
/

4
tests basically cover tae
taught,

tests are desirable in
prosrcss of eesch child.

procedures are relatively

rececsary to nelp wita the
procedures,.

asacanmant invene-

ERI

Aruitoxt provided by Eic:




Ve -

D, fctivity Avdproach: | 2
' =
6
21, Punil involvement in lesson activitioes.
is an ¢rective way for him to understand
T.ae rath concept being presented.

22, Anv y involvement holps attain the
4 ]

tasx of obtaining the lesson

23. Lesson activities are expleined in the
teteter's guide so that the tcacaer
undersyands taem and the rcascr Jor using
tnem,

cormients:

-
PN\
(S}

Al AY 4 e kS
Ze M¥easurerment Aproach:

2u,. ‘I'rn mezsurement goprosca (comparing lengths.
welizring, finding volume, etc.) allows the
cnilérzn vo effectively learn tne lesson
presented,

25. Tne meuasurement approach provides a more
nrlial way for a8 child to understand
. (He learns the concept easier)

Comncnts:

1 2 3
12 4 2

ERIC

Aruitoxt provided by Eic:
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S
F. Inclusion of Geometry: A
5
26, Tne geoma2try units are understandable to
tne children for the age end ability in- T
volved, 1 2 3 4 5
‘ - 12 5 - 1 -
- 27. The use o g t.ic solids increases the
cniidts voca Yy and increcsses his aware-
rness of goome likeness and differences, + 1 2 3 4 65
2 12 4 - _ - -
283, The geometry ¥nits have relevence and pro=-
- vide adecuate exposure to the children of
.~ this level, 1 2 3 4 5
7 1 10 4 3 - -
Comments:
G. Sequence of Units:
29, The sugrested sequence of topics allows
for continuity of objectives, 1 2 3 4 5
- 11 5 2 - -
~3C, The seguence of units sllows for flexi=
bility during the year, 1 ?' 3 4 5
- 15 - - -
Comrants:
H. Use of Aides:
31, The scheduling of aides has sllowed for
flexibilty and efficiency. 1 2 3 4 5
1 9 2 4 - 2
32, A classroom aide is helpful and beneficial )
to the DMP program, 1:5 22 % 1’4 15

Comrients:




Vo Comn*r

I. 7irst-Sccor. ison:
{Cucstions 33-31 t0 Se &nsvered OnLy by tecachers in tneir
seccné yeoar of DYP teachirng,)
‘ %
3% . =
33, Lesson ﬂ?hr:r:‘xcn.o. DelePe wers easier 3
AN N LTI ~ e =
curiig tin: secovnd yealr of D.i. P, 1 2 3 L4 &
* 8§ 7 2 1 - -
3ibe  Lewmzem nr-oparasions of D,¥,P. were less
tire ol FIming during the sesornd year
ol 3.M.2, 1 2 2 L4 5§
Qﬂe& i . ) L 8 7 2 1 - -
35, Loussern srasentad iors wery casier during
tne s.coud year of D.M.P. 1 2 3 L 5
i ‘ 8§ 7 - 2 1 -
36, Lessen rrasentations ‘were lenc time -
cor sunins auring the second year of
Do, 1 2 3 L4 5
3 8 s 1 3 - -
37. T i use of sides hecars nolrc efficent
av.lnconne secconé ycar ol tne o rogran,
#(es ceisared to the first yeorr) i 2 2 4 5
g S 1 3 - -
Ccoomenos: \
]
Je Proyrum Compsrison:
36. On sternéardized tests, piven children who
Lave received instruction in D4P, the scores

.

Wwerre substanrtislly ecua1
Dy otaer

to scores attained
groups in previous yecars,

~

Comr

e MO
P
\n

v

39, Trnis cucctlonnzire wdecusicly reflecis the
Lne guestions /probl¥s/concerns of DHP
tecrory ns 5u;aestcd by those teseners ot
nhr reth comminice meeting on March 11, 1974
{zt North Side School) 1 2 3 4 5
3 10 & 2 - -
Comments e
)
v i .
ERIC Y-
i
P v | ‘




A.

D.

E.

H.

-30-

Summary of Additional Comments Section of Teacher Questionnaire

Teacher Reaction to Questionnaire
(Additional Comments) Summary.

DMP Mat.crials

Two teachers found difficulty using some containers.

. DMP Teacher's Guide

Teachers found the guides to be very helpful. Although they were complex,
\

the guides did help reduce planning time.

. Assessment Procedures

There was no appreciable adverse feeling against the procedures although
four teachers felt an aide would be beneficial.

Activity Approach

Only one teacher felt the activity approach was not suitable saying it
was too complicated.

Activity Approach

One teacher stated that she felt not all children learn more easily -

by this approach.

. Inclusion of Geometry

One teacher commented that she felt the geometry emphasis was very good.

. Sequence of Units

" One ‘teacher requested that unit order be changed to take into consideration

the immaturity of children in the Fall.
Use of Aides
Ten teachers cammented that they either had no aide or had found an aide

helpful.

Comments were isolated except for those listed under Use of Aides. Aide

availability should be reviewed'by the appropriate parties.
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APPENDIX B

"Pupil Primary Math Questionnaire

Y
e

R
i

Results for 388 IMP Pupils, Al Levels Combined.

DIRECTIONS: Teacher feads questions below to hgr class as a whole, or if
more desirable, in a small group. Children respond on answer paper as

follows:
‘Smi ling Face) Yes
(Sad Face) No Percent of Those Responding
Yes No Omit
1. Do you like math class? 83 17. 5
2. Do you think you are doing good work in ma£h class? 89 11 7
3. Do yod like to do your-math workbook pages? 80 20 7
4. Is math easy for you to learn? 76 24 6

5. Do you like working together with other children in
math class? 90 10 8

6* Do you like to move around the room to different
learning stations in math? 83 17 14

7% Do you. like to compare and order with materials such
as lo.salinks and unifix cubes? 87 17 8

8% Are you able to order objects from shortest to longest? 92 8 13

9% Are you able to equalize two objects--so'they are

the same §Izezf’/’/r/,,,/iwf”” 96 4 12 /

10* Are youiablé to describe and classify shépes and

faces of geometric pieces? 92 8 14
11* Are you able to join and separate unifix cubes to

validate adding and subtracting? 89 11 118
12* Are you able to validate number sentences? - 87 13 119
13* Aré you able to’partition sets of objects? 58 42 118

+

*Questions relating directly to DMP (SPECIFIC ACTIVITILS)
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Pupil Primary Math Questionnaire
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Pupil Questionnaire, DMP Pupils Only, by Grade Level

Item Grade Level Number Responding Percent of Number Responding

No Yes

1 K 126 24 76
1 112 13 87

2 42 7 93

3 63 14 86

2 K 128 13 87
1 111 12 88

2 42- 14 86

3 60 8 92

3 K 126 25 75
1 111 22 78

2 43 12 88

3 61 15 85

4 K 126 24 76
1 112 22 78

2 43 30 70

3 61 15 85

5 K 128 16 - 84
o 1 111 12 88
P 41 5 95

3 60 3 97

6 K 120 27 73
1 112 21 79

2 42 5 95

3 60 8 92

7 K 122 17 83
1 112 16 84

2 43 14 86

3 63 21 79

8 K 120 11 89
1 111 11 89

2 42 5 95

3 62 - 100

9 K 120 6 94
1 112 9 91

2 43 2 98

3 62 3 97
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Item Grade Level Number Responding Percent of Number Responding
No Yes
10 . K 120 7 93
1 112 8 97
2 41 10 90
3 61 8 92
11 K 22 18 82
1 106 18 82
2 41 10 90
3 61 5 95
12 K 2 50 50
- 1 lﬁé 15 85
2 '40 10 90
3 62 5 95
13 K . 22 59 41
1 ; 106 . 44 56
2 # 40 85 15
3 62 S5 95
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Pupil Questionnaire by Program

Item Number  Group Number Responding Percent of Number Responding
No Yes
1 DMP 343 17 83
Non-DMP 112 13 87
Total 455 16 84
2 DMP 341 12 88
Non-DMP 112 24 76
Total 453 ‘ 15 85
3 DMP 341 20 80
Non-DMP 112 17 83
Total 453 . 20 80
4 DMP 342 22 78
. Non-DMP 111 25 75
Total . 453 - 23 77
5 IMP 340 oo 8
Non-DMP 112 : 18 8
Total 452 13 - 87
\
A\
N
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APPENDIX C

- = =- - = = Falconer Central School - - = -~ - -
RESULTS FOR 225 DMP PARENTS, ALL LEVELS COMBINED
Parent Questionnaire
Primary Math Program

Dear Parents:
N
In an attempt to survey the opinions of adults and children about your
child's math program in the primary grades, we are asking you to respond to
the short questionnaire below. Thank you.
Omits are reported as numbers, responses as percents of those responding.
The Elementary Math Committee

1. What math program is your child in?

81 0 . 19

Developing Mathematical Winston Don't Know

Processes (DMP) Series .
OMITS 2

2. Does your child bring home math papers to show you?

35 Sometimes - 61 Frequently 3 seldom 1 Never

3. Have you during the last school year discusses your child's math program
with his teacher?

OMITS 4 47  vyes 53 No

4. Have you attended an open house school or P. T.A. meetlng in-which primary

math was discussed?
OMITS 3 36 Yes 64 No

5. Have you visited your child's classroom this year at a time when his math
class was in progress?

OMITS 3 15 Yes 85 No

6. Have you made it a practice to help your child with his math assignments?

OMITS 18 _ 35 Yes -85 No

7. Have you, earlier this year, read any newsletter, or the article in the Post
Journal magazine section about primary math?

OMITS 4 58 Yes 42 No

8. What would you judge your child's attitude towards his math class to be?

q1 Favorable 8 Non-comhittal 1 Unfavorable

OMITS 7, . . ssas
9. Does your child discuss his math activities with you?

37 Frequently 50 Sometimes 9 Seldom 4 Never
OMITS 4 2 '

10. what impression, if any, do you have of your child's math program?

Your child is in grade . Your child's teacher is .
K-39% 1-28% 2-18% 3-15%

! —tdm
4 =
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Parent Questionnaire, DMP Only, by GRADE

. Percenté
Item Number Grade lLevel Number Responding MP Winston ton't Know
1 ‘ K 86 77 0 23
1 63 81 0 19
2 40 80 0 20
3 34 91 0 9
NEVER SELDOM SOMETIMES FREQUENTLY
2 K 86 2 1 29 07
1 63 0 3 40 57
2 40 0 5 23 73
3 " 36 3 3 56 39
PERCENTS
NO  YES
3 K 84 37 63
1 63 7327
2 40 50 50
3 34 62 38
PERCENTS
NO  YES i
4 K 84 71 29
1 63 65 35
2 40 63 38
3 35 46 54
PERCENTS
NO  YES
5 K 83 82 18
1 63 86 14
"2 40 85 15
3 36 89 11
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Parent Questionnaire, DMP Only, By Grade

PERCENTS
Item Number Grade Level Number Responding NO  YES
6 K 74 ' 72 28
1 58 69 31
2 39 59 41 |
3 36 53 47
PERCENTS
NO  YES
7 K 83 41 59
1 63 41 59
2 40 50 50
3 35 40 60
[
/ UNFAVORABLE NON COMMITAL FAVORABLE
8 / K 83 - 7 93
1 63 - 11 89
/ 2 40 - 8 93
/ 3 35 9 6 86
//
NEVER  SELDOM  SOMETIMES FREQUENTLY
9 K 84 1 11 44 44
1 63 3 11 49 37
2 " 40 10 8 53 40
3 36 3 3 64 31
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\\\ Question 10 Comments Summary From DMP Parents

Ninety-one of one hundred thirty-one responses showed a favorable
reaction to their child being involved in the DMP program. Twenty-
three responses were non-commital saying they did not know eriough
about the program or were waiting to react to future developments.
Seventeen responses were negative stating in most instances that the
program was not understood by the parent. Seven parents stated the
material was inappropriate and four stated their desire to return to

the old math.

The response to DMP math by parents is largely favorable_and in
many cases, enthusiastic. Unfavorable responses reflected parents'
feelings that they were not informed adequately of the program's
structure and goals. An infommation program to parents would be

desirable.

-
Qo
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Question 10 Comments Sumnary From Non-DMP Parents

Thirty-nine of eighty-four responses showed a favorable reaction
to their child's being involved in the DMP Program. Forty-four
responses were non-commital saying they knew little of the situation,
or no comment was listed. One comment was unfavorable by referring

to the complexity of the program.

As little information on the Non-DMP (regular textbook methods)
program has becn published or sent to parents in the last\few years,
the response seems to indicate an acceptance of the status/quo as
indicated by the large number of non-commital responses. The text-
bock format of the program wou}d be quite familiar to parents, albeit

the curriculum material has changed, thus allowing them to identify

more easily with it than with a departure to a different format.

o
~
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