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ABSTRACT '

The field test of the Developing Mathematical
Processes (DNP) program wvas conducted jointly by the Falconer Central
school, St. Mary's Plementary School in Dunkirk, New York, and the
Teacher Pducation Research Center at the State University College in
Predonia, Wev York., DHP is a research-based, innovative,
process-oriented elementary mathematics prograa developed at the
Research and Developaent Center for Cognitive Learning at the
University of Wisconsin-sadison, After two months in the field test,
perticipating teachers were asked to evaluate the progras with .
open-ended comment. Host responded favorably, some reserved judgaent,
and some vere having a little trouble adjusting to the new prograa,
At the end of the year, however, all 16 teachers responding to an
attitude survey reported favorable reactions to “he progras. 0.
criterion-referenced measures, the second-grade DNP Classes gained
substantially over the control group, but the first grades gained
equally. On standardized tests, the control group scored slightly
higher on computations and mathematical concepts. Inasauch as DHP is
sequenced along a different continuum, the standardized achieveaent
test scores represent an unfair and invalid seasure of mathesmatical
success as taught through DMP., (HED)
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Foreword Nutty Nimrod
The Developing Mathematical Processes (DMP) program field test
was supported jointly by the Falconer Central School; the St. Mary's %
Elementary School, Dunkirk; and the Teacher Education Research Center,
State University College, Fredonia, New York.
DMP is a rescarch-based, innovative, process-oriented e” "mentary
ﬁathematics program that was developed at the Research and Development
Center for Cognitive lLearning, University of Wisconsin--Madison.
The project has fulfilled the following purpuses: (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 clementary mathematics program at the College at Fredonia,
it has provided innovative mathematics materials and processes that
can be offered to both pre- and in-service educators.
We approciaté the assistance of Elizabeth Alday, Falconer Central
School, and Sister Jane Marie, St. Mary's School, in providing on-site

leadership in getting IMP initiated in their respective schools.

Special thanks are due Doris Hall and Trudy Recp for their

)

assistance in preparing this report.
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The cover of this report was designed by Helen McKee, Teacher

Education Rescarch Center.
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| Silly Sylvester
Preface '

'This Doesn't Secm i.ike Math ... This Is Fun!!

Six-year-old Marc was verv suspicious.
"Are vou sure this is math?" he demanded of his teacher.
~ She nodded gravely. 'Yes, I'm sure, Marc.” Then, with a
smile she asked, "Are you siprised?”’

Miow--T sure an,” Mare satd, e doesn't scem like math--
this is fun!"

For j.arents who grew up being made to feel woefully inadequate
'becau::r: they could not momorize their nine-t'me<-tables or toierate
the tedium of trving to remember how many pints in a quart--the
experimental math program being piloted at St, Mary's School,
mkirk, and the five elerentary schonls in Falconer, New York,
may be a bit coniusing.

Rut the cnthusiasm of the teachers and clildren is unmistakable.

No lnnger is math being thought of as a "subhject.," The
Wisconsin Pesearch and Development Center for Cogmivive Learning at
the University of Wisconsin encotragcs children to "think of mathe-
matics as a natural mears of cxpressien aed comunication,'

The IMP (Developing \lathematical Processes) program does just
that, by utilizing an activities approach to math that children

can naturally absorb and enjov,
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The emphasis is on manipulative materials that children can

use to demonstrate for themselves certain mathematical principles.

The typical IMP lecarning kit contains blocks, chain links, scales,

balances, cups, coins, dice, yarn, rubber bands, funncls, sugar

cubes, toothpicks, weights--cven packets of Kool-Aid. -

DMP uses a "child's viewpoint to teach math," according to
Dr. William Schall, Fredonia State College, vho is the New York
State Coordinator for the national ficld testiny of I\MP,

"Independent exploration is stressed,” Dr. Schall said, '"and
the child sex for hirsell hov to equalize weights or lengths or
volumes by adding and subtrocting.”

St. Marv's and li'corer elementary scnools are the only
schools in Western New York ficld testing the revolutionary
approcia, Pecause M is <til? in .+ developmental stages, only
four levels (K-2) arve available now, but eventually the program
will encompass all 6 cicnentary crades,

Pecause children tend te view ebjects commarativelv--vhich is -
longer, which is heavier, which is bigger--it is possible for them
te discover certain mathematical concepts for themselves. AP is
pased on tlds S("“’*dlr‘(‘(v\'m’.\". Instead of monotonously writing
sums and cauations, children 'earn by doing, |

A typical ciass period mpy be snent nouring liquids into con-

tainers of different sizes to discover wvhich are equal. Or a game




situation may be sct up using dominees or chain links to teach
children how much must he added o cubtractod [ rom one immber 0
make it equal ancther.

My teachers in the DM program have mads comments, such as
the follawing, about the program:

"Children are expected to prove their answers with tangible
evidence. This helps them to fearn better and they think it's fum."

"It's not so much drill--thev are practicing the concepts vith
a rcason for doinp it."

"Childrer have been ton stercotyred i now, 1od $o believe
that arithimetic st.ould be counting, nizber, adding and subtracting.
We weren't maninuiating oljects and matorials os e are now."

VIMD efiers ainactivity approach which ie the v children
leam best--vorking fivet with concrete rather thaa the abstract."

Arathe s attractive feanme of the progoam is that it requires
very li‘tie reading--so the stow reader dors pot autoratically
become a slow mavh feamer. a¢ has ofton heen the case previously.
The cartoon charicteors vha "learn’ mah alepg vith the children
delicht the <tudonis ool reinforce thely Fositive reactions to
learving arithweo:c,

Although BT is obviously fun for the students, it is never-
thelzee a stoiotly controlied proyeas according to ., Schall,
(hildroa ane-tostod ant then evaluated constantlv as thev pro-

cead.  Report cards will not have the traditional |ofter prades but
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will describe in detail what 2 child has mastered and whas he s1i11

needs to lear.,

Whatever else it accomlishes, D'P is changing the entire
image of arithmetic. xo loneer is it just dull drudgery, somthing
to be dispensed with quickly or avnideld altogether vhenever possible.

"IMP hos studeats asKing, "When o we pet to do math?"




Silly Sylvester

Overview of Developing Mathematical Processes (IMP)

During the 1972-73 school year approximately 60 schools partici-
pated in the large-scale field testing of DMP Levels 1-4. The schools
{nvolved were located in 17 states and in a variety of settings--urban,
suburban and non-urban. There were both public and pri\?ate schools;
sbout 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.

Other levels of the program are scheduled for testing in 1973-74,
1074-75 and 1975-76. After the field tests are completed, IMP materials
will be commercially available from Rand-McNally and Company.

The following quotations explain the activity approach used in the
IMP program. They discuss the main characteristics of the program and
the principles on which these characteristics are based. The three
major characteristics of IMP are (Harvey, et al., 1970):

The major innovation that is used in the DMP program is the
inclusion of geomtric ideas at all levels of instruction.
The geometry is not the formal geametry studied in tenth

s rather it is an informal, intuitive look at size, shape,
and incidence relationships of two- and three-dimensional
objects. A serious attempt is made in the instructional materials
to integrate geometry with the study of arithmetic.

This integration is possible because of a second chLaracteristic
of IMP: arithmetic is develmed from a measurement approach.

In a measurement approach, the children themselves generate the
mmbers they work with., The attributes of length, weight,
nunerousness, volume, area, time, and money are exglored in
depth, and the children measure objects, sets of objects, dis-
tances, and events so that these entities can be compared and
described. The mumerical measures are then processad 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
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level. Becanse children are constantly generating numerical
data, it is considered appropriate to stuz certain elementary

notions of prohability and statistics so that data can be

organized and analyzed.

A third characteristic of DM is that the instructional materials
are intended for use in a framework of individually guided educa-
tion (IGE). IGE emphasizes assessment and evaluation of each
child's progress and needs. A child's instructional program is
designed around a variety of leaming situations. For example,
materials can be used for independent 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 follow-

ing principles (Harvey, et al., 1972):

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, &s well
as in large groups, while the teacher acts as a resource person,
not a lecturer. And in an activity approach the children use

ysical materials (Unifix cubes, Lots-a-Links, games, etc.)
to help make abstract mathematical jdeas more concrete. Also,
children work together, discussing the problems they are
colving 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 appro-
priate.

By now it should be cl~ar that an activity approach to math is
rather different from that usually found in traditional class-
rooms. 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 carc, so that skills needed
at a certain point have already heen nnstered in prior activities.

In the IMP program children are aliowe. 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 retrace some steps in




the program and plan a little difforentlv for the child. In MW

the sequence of mathematica. skilis is important, but the needs of
the learner are more imortant. The sequence for each <hild is
paced for him; the chi'd 1s not naced forv the sequeacs.

In no DMP classrorm wili all children be on page 37, nor will
children necessarily be using -heiy wvorkbaoks cvervdav. rurther,
children will, usuailv, not he sitting Auictly ir ueat rows of desks.
Often children will be fornd husrine aerwre 211 over the = werking
with many kinds of materiais. ;m activity appreact £ mathematics
requires that learmers he active narticinators v the learning process.
This is the heart of the IM" nrogram.

The following paragrash fror tne \scessmen® and Manaoing Instruc-
'tion (Harvey, ct al., 1072 «ymmar zes AfM's veintion *o the fOF Model:

DMP is a complete wutheme' ¢ prorrm “hre Lo oeorioned 1) help
the teacher provide "= Geuail) s sdced hoos v Toe ouch
child., ™R is built Aar - ‘~undation of caoreruily specified
and hierarchicaliv zequciced behaviora! obrectives.  Tthe children's
level of mastery o cadh i o¢* ve can be deteomned by using
the IMP ncsessmen®, ing*s g a%e whe oo el #le seacher decide

how to proum the stacer - - chis oK™ on o a vorzing on oo
set of ohicctives “hi' v pemerr o e e, gy e set of
obiectives therc o vav ~ie saslecction v ties whach
teachers car ue BRI - B D e omav et i
large grosms, dn s oo v RN
Activitios mav ey 0 T To D e, ety O
stories .n presert - - o ot oa. coooptas e varjet of
activi*ice ip 7 g N o R A A
tionn] oroepars ¢ L vrost adente
In sumaiv, toer ce o e T eaenrary anthematics
program curre ! oo T ot Ctatnenatt s Prooact ot the

Wisconsin Rescarch muc '-oaes eneent Gonger DM vrcvides a complete
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mathematics program for the elementary school, including not only the
usual topics in arithmetic, but also an informal, intuitive introduc-
tion to major ideas of geometry, probability, and statistics. This
program is based on the principle that children learn best in an active
environment where they can seek out answers and strategies to problems
of personal interest. This active environment stems from the develop-
ment of arithmetic through a measurement approach with the children
themselves generating and working with the numbers and their relation-
ships.

DMP is different for four reasons. First, it has been developed
from a child's perspective--not from the perspective of an adult.
Young children are naturally active and curious. They want to find
out about the things around them and within their 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 not consider mathematics as something that
happens only in a mathematics classroom. 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 commmication
skills,

Second, the DMP wrogram 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 goal, and earlier objectives lay the groundwork

for those that follow. Each topic in DMP teaches toward a specific set
of these objectives, and the activities are designed to help the child
master the objectives. Mastery of successive behavioral objectives
marks the child's progress through the IMP program. His success will
depend 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.

Third, the program includes a wide variety of instructional
activities that teach toward the objectives. Each activity has been
carefully considered, tried out in a variety of schools, and mvised'
one or more times. The activities ask the children to use the problem-
solving processes of mathematics. By engaging in such 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 DMP 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 classmave, or within

a small group. He can investigate ideas in depth or he can go on to
a new idea as he 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 devélopment, learning style, and temperament. Extensive
assessment materials are provided to assist the teacher in making
these decisions.

In the Sumer of 1972, the Falconer Elementary Schools
(5 buildings, 10 classrooms), Falconer, New York, and St. Mary's
School (5 classrooms), Dunkirk, New York, agreed to participate in-
the large-scale field-testing of DMP in grades K through second.
The teachers, teacher aides, and several administrators met in
August, 1972, for a two-day training session for IMP at Fredonia
State College, conducted by Dr. William E. Schall, DMP Sfate

Coordinator.
The program began in most buildings in September, 1972. Hew-

ever, some schools did not receive their full 60mp1ement of materials
until October, 1972,

Dr. Schall supervised the implementation of the program by
providing on-site help to DMP teachers on a bi-weekly basis.

Purpose of the Study ‘
The primary purposes of this study were to: (1) field-test the ’
complete DMP program in fifteen local classrooms, (2) determine the

©
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effectiveness of IMP in terms of teacher attitudes toward the program,

and (3) determine the extent to which children attained the objectives
established by the program.

Secondary purposes 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.

Peep

Gootfy Gilbert




Martin the Munch

Frantic Franny

Findings

Data were collected to ascertain teachers' attitudes toward DMP,
and also, pre- and post-measures of pupils' achievements on the sequence
of DMP topics (sce Appendix) were administered at the beginning and end
of the school year. The same pupil achicvement measures were adminis-
tered to some control classes in selected Falconer buildings. The
control classes were selected on the basis of teachers' volunteering
to have their classes pre- and post-tested as a comparison sample.

Teachers' Attitudes (Early Mcastre)

This survey of tecachers' attitudes toward the program was adminis-
tered after the program was in operation for approximately two months.

Questions and answers arc as follows:




1. Do you spend more or less time on mathematics this year than

you did last? How do you feel about this?

St. Mary's: All five teachers spend more time this year. Four
teachers feel that the time is well spent, and one teacher is
concerned because she seems to be concentrating on reading and
math and excluding social studies and science.

Falconer: Scven teachers spend more time this year, and one
spends thc same amount of time. Three teachers like spending
more time and consider it worthwhile because the children are
interested. Two tcachers feel they do not get all of their
other work done because of DMP. Two teachers comment that they
would like to be able to have more flexible schedules with DMP.

One teacher simply thinks it's "ok to spend more time.

2. Do you spend more or less time preparing mathematics lessons
this ycar with the DMP program than you did last year with your
former program? If you are spending more time in preparation

this yecar, cxplain 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 IMP Program?

St. Mary's: All five teachers spend more time preparing lessons
because the program requires more preparntion time. They 1list
the following rcasons why they need more time: DMP is a new
program; the manipulatives take time to set up; and the concepts

and vocabulary are new.
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Falconer: Eight teachers spend more time preparing lessons,
and two teachers have nothing to compare DMP to as they

did not teach last year. All of the teachers feel that a
lot of time is necessary in preparation. They list the
following reasons why they need more time: IMP is a new

program; and the matcrials take time to set up and put away.
How do you feel about this?

St. Mary's: Four teachers feel the time is well spent as
they see the results of their lessons. One teacher simply
says she feels the program takes more time this year but
that it will be a breeze next year.

Falconer: Three teachers feel that the time is well spent
as they see the results of their lessons. One teacher
responds that she likes to spend more time. Three teachers
find that the extra time spent tires or frustrates them.
Two teachers resent spending more time. One of them has
other subjeccts to prepare for; and one is spending time she
considers unnecessarily spent as she searches for materials

not included in the kit.

Are your students more interested in math this year than
students in former ycars have been? low do you feel abcut

this?




St. Mary's: Four teachers think their students are more

interested in math and one does not. The four teachers of Frantic F'm
interested students are pleased. The other teacher thinks N

her pupils do not realize math as a subject yet,

Falconer: Eight teachers respond that their pupils are more

interested, and one teacher says she isn't sure. Six

tcachers are pleased that their pupils are more interested.

Two tcachers think their pupils may be more interested in

the materials rather than the math. The one teacher who is

unsure says she's never had trouble getting pupils interested

in other programs.

Do you like teaching the DMP math program more than you
liked teaching the other programs you have taught? Why?

St. Mary's: Four teachers like DMP better; one is unsure.
The teachers who like the program better like it because it
places less emphasis on computation and textbook math and
more emphasis on pupil involvement and discovery with dif-
ferent activities and objects. The tecacher who is unsure
of her reactions to IMP wants to reserve judgment on this
question until the end of the year.

Falconer: Five teachers like IMP better; threg teachers
don't necessarily like it better. The teachers who like

IMP better say that they do prefer IMP because their children

respond to and enjoy an activity approach more. They also
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like the fact that their pupils seem to understand math
concepts better. Two teachers prefer IMP because they had
no formal math programs in kindergarten previously, and IMP
gives them a sense of direction and continuity that their
informal progtams did not. ‘'wo of the three teachers who
don't necessarily like DMP better than their previous program
say that they have always approached math in an activity-
oriented way, and so they notice little difference with IMP.
One teachef who doesn't prefer DMP doesn't like to follow

the book as closely as she feels is necessary in DMP,

Do you find space or the physical limitations of your room

a problem with the DMP Program?

St. Mary's: One teacher does find space a problem; one
teacher finds it a problem sometimes; and three teachers do
not find space a problem. The two teachers who think they
need more space need display and/or storage space so that
their children can have casy access to the IMP material.
Falconer: Four teachers find space a problem and six do not.
The four teachers who think space is a problem would like to

have more storage and display space for DMP materials.

~React to the activities and grouping procedures you are

asked to use in the DMP Program.

3
%,%%
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St. Mary's: TIn general the teachers liked the activities -
ard grouping procedures. They say the activities are
exciting and that thuy like the enthusiasm with which the
children work on their own. One teacher comments that
activities and grouping procedures have complicated direc-
tions. Another dislikes the noise that occurs during these
activities but admits it is constructive. Another comments
that some activities secem worthleés. Two people feel that
the small groups used in the program need more adult super-
vision than is available.

Falconer: Some tcachers respond very favorably to the
activitics and grouping procedures. They think their pupils
arc highly interested in the procedures, and that they work
well with them because the directions are so easy. They
feel that the pupils arc learning how to work in a group and
that the group activities provide opportunities for all
children to contribute. They mention that they like the
flexibility IMP allows them as they work with groups.

Other tecachers make some unfavorable remarks concerning
activities and grouping procedures. They comment that it is
hard to work with the groups unless one does have an aide
or other help. They say that the preparation time required
to prepare for the activities and/or groups and to put away

after them is too long. One tecacher says she has trouble
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working with groups because different types of groups
require varying amounts of time, and thus she has scheduling
problems. Other teachers say that some grouping procedures
repeat too much and that some have not worked out too well.
Some teachers find that noise is a problem with these pro-
cedures. One teacher comments that she finds that materials
get lost as théy arc scattered over the room. Then she's

short of materials on some other activities.
Do you find the IMP teachers' manual adequate?

St. Mary's: All five teachers think the manual is adequate.
One comments that it includes everything including problems
you may encounter,

Falconer: Nine teachers think the manual is adequate. One
teacher finds the manual hard to understand. One comments
that instructions concerning the workbooks have not always

been adequate.

List specific page numbers and questions you have had concerning
specific topics and/or activitics. (1f the manual has not been clear,

list the payc mui’.or here and state what has not been clear.)

St. Mary's: Level I, Activity 3.5--the citto conceming mine,
yours, and ours is hard to cxplain. Level 3, page 19--the
objects should be labeled on the inside. Level 3, page 61--
the manipulative materials are not adequately described.

(Example: geometric materials scts R and S).




Falconer: Level 1, Introduction--this actiVity has no

Peep

similarities except possibly eyes. It is very confusing to
the children at this point. They naturally look for similari-
ties rather than Jifferences. Level Z, page 98--part A--

. the tcacher thinks the containers for this lesson should be
in the kit. Level 2, activity 3.5--this activity is much
too difficult for children to do without previous explanation.
Level 2, page 111, activity B--weighing an object that weighs
one or two larger washers would require too many lots-a-1links.
There isn't room in the cup of the balance heam for them all.
Level 2, page 135--optionnl activity 2.5 10 Experiment one is
too messy for the average classroom. ievel 3, Introduction--
there is a printing crror here, '"ihe equalizing process can
be divided out bv adding on to the larger or taking away from
the smaller." lLevel 3, page 35--A, €, and A should say
squares instead of boaes because you need squares on the
next page. Level 3, page 43--Topic 3.2, objective one.
Figures should he labeled and defined for teachers. Level 3,
page 61--the smantpulative materiai Jdeacriptions are not
alvays sdequate, (Ixample: geometric shapes sets R and S)
Level 3, page 88--Topic 3.5.1, ohjective 4. This activity
validates sontences greater than 10, Shoul:' t? Level 3,
page 96--Topic 3.3.3, activity A, The counting chips tend

to all go into one pocket. We had many problems with a zero
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addand,  level 3, page 121--Tonic 3.2.0 Teachers need a
copv of the stor Zov lavel L8, level 3, poer 1M1--
Topic 3.1.2. Storv proviems A1 are missing. Level 3,
pare 145--Topic 3.4.3 Activity B veed 15-20 counters instead

of 20-10n, [mel 3, pace 167--two onswirs arce wrong on this

page.
What arc vour reactions to the punil warkhocks”

St. Marets: Thron tascheo eoacted favershhe to the workbooks.

Thov thin% the versiool neees 0 s ol cilmioation activity
to the saveis al jaepasiios ot ciensas thoir children have
had, Ope teachor ¢o=o0c s inct che thinks it is dmportont
for lor mmile to ot cith piveria ohjeots as vell s
phveical ener,  Gwe toenors Joosot eepociallv like the
vorthaaka,  ae e phet the e oo Lan peav paees for cach
leseon in the uorliocks . “he also commonte that the pages
are tan civcdelonnd the pictiees (erpecially the ones that

1
‘

are eimnaec v aid the chiloren fn cermting) are teo small.
(A0 oxrmle A0 e oD nictiees s stachad ar the ond

af this ey, 10 e Dvom i werlbeak e lovel

thyos ) Thie oope s =ton et Pt Ui ureebors veol on

tha worthosl names prs e L Tovs T ban veithooln contain

crll pirhere o poee 17, 19, md 770 Mnother teachar

cormants that the divections for th panil vorihooks are
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hard to follow and that the organization of them is unclear.
She points out that the numbers in the level three workbook
on page 19 should be on the pictures rather than next to
them. After the pictures have been cut out, they cannot be
identified.

Falconer: Most teachers reacted favorably to the workbooks.
Some comment tha* they like the perforated pages. One
teacher likes the black-and-white pictures. Several teachers
mention that the workbooks provide individual activities for
the students that help to identify each child's level of
mastery of the concepts. The teachers make the following
comnents about specific parts of the workbooks. Level 1--
there are more pages per lesson than kindetgarten children
can do. All of the pages take too much time. On pages 13
and 14 why do Mr. Long and Mr. Short wear dresses? On pages
17, 19, aﬁd 26 pupils have trouble figuring out which
pictures to cut out to complete the patterns. On page 26
the only boy with a worm catches a fish. The length of the

line is secondary. Level 2--pages 45-47 should be rearranged.
Level 3--pages 59 and 60 are well done., Pages 63-69 the

counting activities arc difficult.

8. Does the assessment manual adequately explain the assessment
procedures used in this program? List your concerns, problems,

questions, and reactions to the assessment program here,




St. Mary's: All five teachers think the manual adequately

explains the assessment in the DMP Program. One teacher
comments that it is difficult to assess children when
activities are being done by other children, One teacher
thinks the assessments help her know each child's level of
mastery better. A kindergarten teacher says that she finds
her children tend not to gain mastery of task 3 in topic
inventory 2 when she uses five pencils of different lengths

as the task calls for. However, she finds that the children
do obtain mastery when she uses larger objects of different
lengths in the task.

Falconer: Eight teachers think the manual adequately explains
the assessment program. Two teachers did not answer this
question. Two teachers comment that they like the assessment
program because they feel they cannot determine which
children have gained mastery on a task via informal observa-
tions. The assessments provide them with objective evidence.
However, one of these teachers comments that shy children tend
to perform badly on the assessments when they are individually
administered so she tries to assess shy children in different
ways to determine their progress. Another teacher comments
that the assessment manual is confusing when it discusses
meihods of recording levels of mastery. Two other teachers

say that the assessment program is tco easy. One comments




that some tests such as Topic Inventory 2.4 do not test

all of the objectives that have been covered in that topic.
One teacher finds that the assessment program is very time-
consuming. Another teacher thinks the assassment manual
should be printed in the teacher's manual in red ink rather
than as a separate manual. She thinks it is difficult to

constantly use the two manuals.
What are your reactions to the pupil test books?

St. Mary's: The teachers basically find the booklets helpful.
One comments that she prefers to assess progress with a
written record rather than an observation, She thinks the
booklets adequately assess retention of concepts. One
teacher comments that the booklets are easy to corzect. One
thinks that the booklets need some color.

Falconer: Two teachers think that the test booklets are too
easy. Two think they are fine and one comments that they are
adequate. One of these teachers comments further that the
test books are valid in her opinion and make it easy to
determine if pupils are meeting the objectives. A kincier-
garten teacher comments that the Placement Inventory was

long and difficult to administer; it frustrated her children
because it took so much time. A second-grade teacher
comented that she has used only two topic inventories. She
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finds that the results of these tests correlate closely with

class performance of the children. Onc teacher says that
page 18 in the level two manual contains a mistake. She
says one sentence should read 'The set of dolls is larger
than the set of bats.”" The sentence now reads '"The set of

bats is larger than the set of dolls."

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

thing? How many students do you have in your class?

St. Mary's: One teacher who has 23 students says she has
enough materials. The other four teachers who have 15, 24,
19, and 21 students respectively do not have enough materials.
Al1 four teachers nced morc geometric solids. The teacher
with 24 students necds morc lots-a-links and unifix cubes.
The teacher with 21 pupils needs more geoboards and geometric
picces.

Falconer: Tive teachers with 19, 28, 22, 20, and 21 pupils
respectively have cnough materials for their respective
groups. One teacher who does not have enough materials
doesn't say how many pupils she has. Two teachers who have
23 and 22 pupils respectively comment that they usually have
enough materials. The teachers who need more materials list

their needs as follows:
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Two teachers with 22 and 23 pupils need more geometric
picces. Tive teachers with 20-23 pupils need more balance
heams. One tcacher with 22 students nceds more colored
counting chips. One teacher comments that all plastic
jars and containers required in IMP should he in the kit.
Another teacher says that her kit did not contain all the
items it should have. (Several containers, an adding
machine tape, and a package of rubber bands were missing.)
Another tcacher comments that she would like to sce the

geohoards made of materials other than plastic.

Docs the materials kit contain items which you find are not

used? List thesc items.

St. Mary's and Falconer: The teachers arc unable to answer

this question at this time because they haven't completed
reading their manuals. They won't know until near the end
of the year if they use all the materials. One tcacher does
say that she hasn't found a usc for the one-pound weight or

the 3"'-wid2 plain paper yet (lLevel 3).

Do you have a teacher aide, student teacher or other help

during the MP Math Program? [llow does this person assist you?

St. Mary's: Four teachers have a toacher aide al’ of the

time, and one teacher has onc sometimes. Four teschors report

Symbel £:mon

- —y— —— —  —

- e

-

R L T g




11.

- 22 -

that their aide works with groups. One aide helps with
assessment procedures. She administers all of the topic
inventories. One aide gives individual help to children
as they nced it. Another aide helps the children in
secondary ways by clarifying directions and passing out
material. One teacher uses her aide very little in IMP.
Falconer: Ten teachers have a teacher aide. Two teachers
had a student teacher in addition. The student teachors
actually taught the IMP lessons. Seven of the teacher
aides work with individual pupils; four aides assist with
group work; two work with assessment; four aides help
prepare and/or set up manipulative materials. One aide
assumes the role of an adult lcader when such leaders are
required. Two aides check children's workbooks and tests,
and one aide tears out workbook pages as she helps prepare
for the lesson. Three teachers comment that they think

aides should have their own manuals.

Comment here about consulting services. Have you gotten

the help you really need?

St. Mary's: All five teachers say they have received help

when needed. They comment that their questions have always
been answered and that they've always been able to got
advice when needed. They like the frequent visits made by

the coordinator. .
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Falconer: Light tecachers state that they have received all
the help they have needed. Two teachers did not answer the
question directly. Both teachers would have liked more help
from other IMP tcachers. They feel that this type of service
has not been provided. Another teacher states that she
could have used more help in the beginning when DMP was
totally new. As she has become used to the program, con-
sultant service has been fine. Many teachers expressed

that the help they've received from Dr. Schall has built up

their confidence in IMP,
Additional Comments:

One teacher savs "IMP has been an interesting challenge.
T thoroughly enjoy the activity program. T like to see

everyone taking part."

Another teacher says, "I will comment further after I have

been involved with IMP a full ycar."

A third teacher responds, ''Because T am a new teacher and
have not taught math before, T cannot make a comparison
between MP and other math programs. llowever, I feel very
positive about the program for kindergarten children. With
the use of manipulations, children have learned to classify,

to describe, to compare, to order, to state attributes;
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to do many things they woula be unable to do without a
program of this sort. The program seems based on problem
solving rather than rote learming. -In such a program
children learn how to learn rather than memorizing facts.
[ am curious to know what the rctention will be when the
student rcaches grade one."

Attitudes (Lnd-of-Year Measurc)

The

Teachers!' Attitudes Instrument was administered at the end

of the school year. Scaled responses and open-end comments from the

DMP teachers were ascertained using the following 3-point rating scale:

1

[ g%
1

if it was poor or unsatisfactory
if it was average (acceptable)

if it was excellent or outstanding, extremely good.

The DMP is a carofullv sequenced 3 2 1

mathematics instruction program, 6 - -
The inclusion of gcometric ideas. in the DMP
is an cducationally: sound imnovation. 15 1 -
Each student's contribution in generating
numbers helps the child in his learning. 13 1 -
"Grown does not contribute because of
lack of experiences."”

'"Not to masterv for all students--but

have excellent reosults.”
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4. The program offers amplc opportunities to

students to draw on thcir own experiences. 13 3 -
"Some students don't take advantage of
these,"

5. The IMP materials provide a variety of
learning situations for a concept or a
principle. 6 - -

"This variety picks up the students who
might get the concept if approached
another way."

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

"This is one of the strongest points of the
progran to me. If thesc three are casy to
keep track of, cach child's needs are more
casily planned for with a time shortage in
mind."

"Some of the assessments were too easy.'

"I feel that the testing was too ecasy
sometimes,"

7. The curriculum package, tecacher's guide,
pupil texts, physical manipulative aids,
and assessment materials are based on

sound learning and teaching principles. 6 - -
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Compared to the other subjects you teach, you enjoy teaching
DMP (check one)

more better moder- less least

than than ately than of

any other 3 most 9 well 3 nmost___ all

"as much as" 1
YES NO

csmenn

Now that you have had the experience of teaching
with IMP for one year, would you recommend the
use of the program again next year? 16 0
Based on your cxperience of teaching with DMP for

one year, would you recommend the use of the pro-

gram to your collcagues? (check one) 16 O
You spend morc time on DMP this year than you did

last year and you feel the time is well spent.

(check one) 15 1
This year, it was possible for you to individualize instruc-
tion using the DMP materials: (check one)

all of the much of some of never or
time ___ the time _7_ the time 9 _ rarely

"The program itself provides for individual differences."
"Due to inexperience I have kept the group pretty much
together--individualizing within the same lesson by
varying activities."

'"Need assistance to do this."

" feel that most of individualization was due to the help
of our aid."

'"ould do more if possible.”
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'"Very good--many ideas for alternatives, good
instructions,"

'"Very good, lots of alternatives--suggestions."
"Protective cover needed,"

"I'd like to see a hard cover on the Teacher's Guide,"
"Laminate cover,"

"Tbacher's.Guide is quite comprehensive."

"Very good."

"OK."

""Some lessons too long for one day. Teachers must
rcalize these lessons are to be spread over 2 or more
days."

"Excellent,"

"Many mistakes were found which I have passed on to
coordinator, Identification of materials not clear--
geometric pieces 'sct r§s' was unclear. Why not

call them sct 'bg' (blue-green) and 'ry’ (red-yellow)?"
"Just that there has been some misprints."

"I think there should be a key for the workbook pages
and that the workbook pages' directions be better
explained. I think IMP could provide some of the

dittoed sheets we have to make, in the workbook."
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Cc. Pupil Texts

"Complete enough, dittos should be included."

Symbot Simon

"Fine."
"Curriculum pkg. some stories are too long. K pupils
cannot listen that long (1.13.1 for example)."

'"Not enough graph paper for lessons supplied.”
"Fine."

"T lack any sort of graph paper for the pupils even
though many lessons called for it."

"I wish these were not individual books but that
there were stacks of each page."

"'OK."!

"Wbrkb&oks--some pages were too cluttered."
""Adequate."

""Favorable."

""Add more color and use more space."

d. Physical Manipulative Aids

"Erough.”

"Fine."

"Very good."

""Good.""

'"Need extra set of geometric forms."

""Some odd-shaped containers which are difficult to
find should be included. Rubber bands that are

stronger should be used."




""Stronger rubber bands, scme type of container--
sectioned for storage of small plastic pieces, etc.'
'"Very good. Children enjoyed working with materials."
"Some material was worthless and other not included.
Using string or yarn for paths and location was

hard for them."

"Kit should provide some of the odd containérs that
you can't find. Stronger rubber bands and the source
for supplying them. Provide Rand McNally Catalog."
"Unique."

"Favorable."

"Are very good."

"ore cubes and links and solids should be packed--
it is not necessary to scnd so many rubber bands,

for instance."

e. Assessment Materials

"Fine."

"Fine."

'"Very good, but more ways of assessing than necessary.'
"Good."

""Some assessments seem to be quite easy."

"Fine,"

"Good for the most part. Most are casily supplied.”
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"I did think the assessments were a little too easy.
I feel that T gave only complaints. I like vMP and
my children do very much."
"OK."
"Sufficient.,"
"Good--quick and easy. Also, various phases are
broken down so that it is easy to pin-point problems."
"There have been some misprints in the group-
administered tests."

f. Storage
"I bought a parts cabinet to store small geometric

shapes, dice, rubber bands, etc. It is a big help."

Pupil Achievement

Table 1 shows two types of scores: (1) the median scores on the
IMP inventories indicate the extent to which pupils demonstrated
mastery of the sequence of topics offered in the DMP program; and
(2) the mean grade scores show a normative measure of children's
responses to standardized achievement tests. Falconer used the Stan-
ford Achievement Test; St. Mary's used the Metropolitan Achievement

Test. Both achievement tests were administered at the end of thr year.
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Discussion

An analysis of results indicates that the DMP program may be said
to have achieved a considerable measurc of support from teachers who
made use of DMP material in their classes. In fact, teachers' attitudes
toward DMP were highly'favorable. Their suggestions for further improve-
ment of DMP materials are extremely constructive and will be incorporated
by the developers of DMP materials.

Criterion-referenced DMP measures '(Inventories A, B, and (C)
indicated that both DMP children and control children demonstrated
substantial growth in terms of attaining mastery of the mathematical
concepts.

Differences between Falconer DMP and control* children on median
pre- and post-test scores were as follows: (1) no comparisons are
available for kindergartens because therc were no control kindergarten
classes; (2) first grades gained equally; and (3) second-grade DMP
classes gained substantially more than did the control -classes.

With reference to standardized achievement scores, the data showed
that both first- and second-grade control classes scored slightly
higher than did DMP first- and sccond-grade classes on computations and

that control classes scored somewhat higher on math concepts.

* It should be noted that neither the DMP group nor the control group
were representative of their grade levels. Both of the groups were
compriscd of children whose teachers voluntecred to participate in
the study. Control children were from the alternate buildings located
in this small wrban arca. Most DMP classes were from the more rural
disadvantaged area of the Falconer Central School District; the remain-
ing DMP children were from a small Catholic school in Dunkirk, New York.
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It should, again, be cmphasized that DMP approaches mathematics by
develgging processes (which must consume much of the time traditional
programs spend on computation and practice/drill) which enable children
to solve problems, one of the most important goals of mathematical educa-
tion.* Tt is upon these processes and attributes that the program is
criterion referenced or evaluated. Children in DMP first directly examine
attributes and processes and then, in progression, represent these
attributes and processes physically, pictorially, and symbolicly. Both
this progression and the development of the process of validating are
included in this initial part of the program (levels 1-4). Of course, not
all mathematical problems are arithmetic in nature; DIMP also considers
problems from geometry, statistics and probability. These subject problem/
processes areas are treated under the "describing and classifying category"
in the progranm.

Inasmuch as DMP is sequenced over a different continuum (processes and
attributes), the standardized achievement test scores represent an unfair
and invalid measure of mathematical success as taught through DMP. Most of
the items that comprisc standardized tests are designed to measure the
scope and sequence of the more traditional mathematics programs. IMP does
not include much of the computational skills and/or concepts until later
levels. Therefore, one must, indeed, be careful of any conclusions and/or

extrapolations dravn from st-.dardized test data at this time.

* Developing Mathematical Processes, Scope and Sequence Chart, Wisconsin

Research and Development Center for Cognitive Learning, 1972, page 1.
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Silly Sylvester
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Appendix

Developing
Mathematical
Processes

Scope and Sequence Chart




DEVELOPING MATHEMATTCAL PROCESSES

Developing Mathematical Processes (DMP) approaches mathematics
by developing processes which cnable children to solve problems,
one of the most important goals of mathematics education. It is
upon these processes and the attributes with which they are con-
nected that this scope and sequence chart is based. The categories
specified along the side of the chart are the basic processes of
DMP. There are two other important processes, representing and
validating, that are used in conjunction with these basic processes.
Children in DMP first directly examine attributes and processes and
then, in progression, represent physically, pictorially, and sym-
bolicly. Both this progression and the development of the process
of validating are indicated within thc bodv of tha chart.

To be able to solve mathematical problems, a child needs to
understand different number systems and relations and operations on
these systems. These processes lond themselves to this development.
You will find these familiar subjects under the following process
categories.

Subject Process Category
number systems (whole K dererihing and classifying
numbers, fractions,
integers)
order relations comparing and ordering
addition and subtraction equalizing, joining and separating

multiplication and division grouping and partitioning

Not all machematical problems are arithmetic in nature; NDMP also
considers problems from geometry, statistics and probability. You
will find the main treatment of these subjects nnder the describing

and classifying category.

After each statement in the body of the chart are the numbers of
the topics in which the indicated behaviors are (mphasized. This
does not mean that such behaviors are not introduced earlier and
reviewed later; nor does this mean that the behaviors constitute the
entire emphasis of those topics.

Note: Topics 55 - 96 (Levels 6 - 8) are being developed and are
subject to change on the basis of evaluative data received from
field tests. (July, 1973)
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TOPICS 1-14 1
DEVELOPMENTAL - LEVEL 1 % )

APPROXTMATE GRADE - K

ASSORTED ATTRIBUTES-verbally describes objects' likenesses and differences;
sorts objects into sets on nbvious visual attributes; makes patterns (1)

LENGTH-physically represents a length of an object by making a chain or a

string as long as the length; pictorially represents a length by graph-
ing (5,11)

NUMEROUSNESS-physically represents a set by matching objects with members
of the set; pictorially represents a set by graphing or tallyirg;
recognizes numbers 0-10; counts 0-10; symbolically represents a set

with a number 0-10 (9,11,12,14)

TIME-uses words such as morning, afternoon, evening, day, night, spring,
summer, fall, winter to tell when an event occurred (13)

MONEY-reccognizes and counts pennies, ¢ sign intrnduced (14)

3-D SHAPE-describes chape of solids in terms of roundness, flatness, height,
ab{lity to stack, roll or slide:; sorts (8)

MOVEMENT-verbally describes the direction of a movement; physically repre-
sents a movement with a string path:-pictorially represents a movement
on a map (6)

LOCATION-verbally describes location of an object using another object or
a path as a reference; uses words such as above, below, on, inside,
outside; gives simple directions (10)

LENGTH-directlv compares and orders lenpths; uses physical or pictorial
representations to comparce and ord:r lengths (2,4, 5)

NUMEROUSNESS-compares and orders sets by matching one-to-one; matches
physical or pictorial reprcsentations one-to-one to compare and order (7)

TIME-tells whether an event happened before, after, or at the same time a3
another; decides which of two events, that began at the same time, lasted
longer (13)

LENGTH-makes two lengths or representations of length equal by adding on
to the smaller or taking away from the larger (3) :

NUMEROUSNESS-make. two sets or representations of sets equal by adding on
to the smaller or taking away from the larger (7)
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DEVELOPMENTAL. - LEVEL 2 AND
TOPICS 3.1 AND 3.3
APPROXIMATE GRADE - 1

TOPICS 15-27 P
Y

LENGTH-symbolically represents lengths with a number and arbitrary unit
after making a physical representation and counting the units; i.e.,
measures graphs (19,21,23)

NUMFROUSNESS-counts 0-20; recognizes numbers 11-20; writes a number to
represent a set 0-20 (17, 24)

WEIGHT-measures using arbitrary units; graphs, weights (19,21,23)

CAPACITY-symbolically represents with a number and a liquid or solid
arbitrary unit after making a physical representation and counting the
units (22

MONEY - nickels and dimes are introduced (24)

MOVEMENT-pictorially represents movement on a map; symboiically represents
movement b+ listing in order puints passed through; makes a movement
given directions; use: words such s ripght, left, up, down, forward,
backward (26)

LOCATION-verbally describes location of objects using paths as a reference!
uses the words right and left; gives directions (26)

3-D SHAPE-physically and pictorially represents faces of solids to obtain
2-D figures: counts faces (15)

2-D SHAPE-counts sides and corners of figures; makes figures on a geoboard;
looks at attributes of square, rectangle, and triangle (15,20)

LENGTH-compares and orders two or more lengths by measuring each with
arbitrarv units (19)

NUMERQUSNESS 0-20-matches two or more sets one-to-one or counts to compare
and order; writes order sentences (17,19,24)

WEIGHT-dlire:tly compares and orders using a balance beam; compares and
orders twe or more weights by measuring cach with arbitrary units (19)

CAPACITIE -directly compares and orders by pouring from one container to
another; compares and orders two or more capar it ics by measuring cach with
arbitrary units (22)

ARFA-directly compares and orders two areas visually or hy superposition(21,2%)

TIME - orders durations of two or more events which began at the same time;
orders times of occurrence for two or more events (18)




SENTENCES 0-10-writes and reads comparison sentences such as 9 = 9 /3
COMPARING or A # B and order sentences such as € - Dy V- B, A = 4; chooses
: AND a sentence which represents a given sitwations solves open comparlson
ORDERING and order sentences such as CJ - 9 validates comparison and order
sentencesy  Lhese sentences are about many attributes: length,
numerousness, weights, area, capacity, and money (21,23)
WEIGHT-makes two weights equal by adding on to the smaller or taking away
from the larger (16)
EQUALIZING SENTENCES 0-10-writes and reads open equalization sentences such as
- 5+ D =9o0or A=D- D to describe how two sets, lengths, weights,
or areas can be equalized; solves open sentences by using objects or
pictures; chooses an open sentence which represents a given situation;
J validates equalization sentences which have been solved (25,27)
LENGTH-puts two lengths together or takes away from a single length (19,24)
JOINING .
AND NUMEROUSNESS -puts two sets together ov takes away from a single set (19,24)
SEPARATING

WEICHT-puts two weights together or takes awav from a single weight (19,24)
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DFEVELOPMENTAL- LEVELS 3 & 4
(excopt Topies 3.1
and 3.13)
APPROXTMATE GRADE - 2

TOPICS 28-42 % o,
Wy,
&

ASSORTED ATTRIBUTES-sorts objects on more than one attribute; makes patterns
using more than onc attribute (36)

LENCTH-measures using standard units cf inches, feet, yards, centimeters
and meters: graphs lengths (39)

NUMEROUSNESS 0-99-groups by 10, writes the numbers in expanded and compact
notation; recads numbers; makes a set of a given size (33)

WEIGHT-measures using standard units of ounces and pounds; graphs weights
(42)

CAPACITY-measures using standard units of cups, pints, quarts, and gallons;
graphs rapacities (34)

LOCATION deseribes !eeacien of 20 chuoe st in refeve e to anucher object,
)
GoD thialE-couats rumb. s o0 Poces cad parts onoa solid: describes shape

oD TUAPE -fcids to de 4o whether a firure is symmetric; identifies and
1ot e at .r:ributes of tri.nele, rectangle. square, circle; makes figures
on gueoboard and on geopaper  (28,31,40)

FRACTLONAL PARTS -dividice arcas, lenpths and sets into fractional parts;
symbols introduced after children arc familiar with words; finds
fractional pacts of areas, lengths, cete. (28,37,19)

e e . o — ——

LENGTH-orders two or more by measuring each with standard units; orders
two standard menszurements such as # tt. and 3 yards using rulers or

NUMEROUSNESS 0-99.0rders sets of objects; puts numbers in order; writes

DESCRIBING
AND
CLASSIFYING cnie o mere pattae, o o ourid
of fazes (28)
measuring tapes  (42)
COMPARING order sentences  (37)
AND
ORDERING

WEIGHT-orders twe cr more by measuring each with standard units; orders
two standard measurements asing balances  (46)

CAPACITIUS-orders two or more by measuring cach with standard units;
orders two standard measurements such as 5 cups and 2 pints by using
containers (34)
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EQUALIZING

SENTENCES 0-20-writes and reads open equalization sentences such as
17 - E] = 5: solves open sentences using objects or pictures before
svmbolic solving is required; validates solutions; these sentences
are about many attributes: lenpth, numerousncss, weight, capacity
and money (3%)

BASIC FACTS-masters basir addition and subtraction facts (35)

SENTENCIS 0-99-writes and reads open equalization sentences; solves
all kinds of equalization sentences using objects or pictures;
solves sentences of the type 28 + 136 = J. 9 - 12 = E] using
algorithms: validates solution; these sentences are about many
attributes  (38,41)

ALGORITHHS -masters 2-digit algorithms for addition and subtraction with
regrouping (41,40)

JOINING
AND
SEPARAT ING

SENTENCES 0-20-writes and reads open joining and separating sentences
such as 3 + 15 = [] or 18 -6 = [;]; solves open sentences using objects
cr pletura s before svmholic solvine is required: validates solutions;
PR TR YL AT I T T L B A R A L S A weight,
caps catvoars T oy Ly

#A31C TACTS-masters beal o adat’. T aubtr ot~ facts 739)
SENTINCES C=-writes an) soads apen joining and separation scntences;
S0Ives svirt (rees i the fype IHOE AR Lj and 59 - 27 = [] using algorithms;

calicates coiutions: shese antenoes are abovt many attributes (38,41)

ALC 1T NS =mant . e e ops b addit o md subteaction algovithms with
regrouning,  (41)

AROUP ING
AND
PARTITIONING

e e ——tae B e w - s s s s s e et TSR TR OO s e —— - -

HUMEROUSNERS-makes grovos of a srocificd size and represents the grouping
witl, -rouping pe.cvicn suen ar 3% 4+ (24)

NUMEPOUSNESY 0-99- ), rps by 10, writes and rcads expanded and compact
notation; place walue omphasiced :13,138)

NLMERO. “dfss-partiticws Hy macing a sperified number of groups and
reprasents the partirfont .z with grouping notation such as 7(2) + 0 (37)




