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CHAFPTER 1

INTRODUCTION

The Froblem

Arithmetic is necessary to all children, whether
normal or retarded, but the goals and methods of teaching
arithmetic to these children would differ somewhat. For
the average child or gifted child arithmetic is a foundation
for further study in the field of mathematics or a tool in
the study of seience. In dealing with the retarded child,
who may not achieve beyond the third or fifth grede level,
it is essential to teach the arithmetic that will be mean~
ingful to him now and that be will be sble to use in ordinary
encounters of everyday life.

Little adjustment has been made in the instruetional
presentation of arithmetical concepts to meet the educa~
tional limitations of the mentally handicapped child., Kirk
and Johnson certify:

[biis there, aro LoV, ouprelensive stulles soupariag
children with normel children of the same mental age,
we do have enot information to know that a curri-

culun designed for normal children is not applicable 1
end will not meet the needs of the mentally handicapped.

isamual A, Kirk and G. Orville Johnson, Educating
the Retarded Child (Cambridge, Massachusetts: Houghton
ompany, 1951), p. 278.

) §



During the past few years many major achievements
have been accomplished in special education and particularly
in curriculum planning for the mentally retarded. Wwhile
an extensive amount of literature is available on the tesch-
ing of arithmetic, comparatively few studies have been un-
dertaken and only minor articles have appeared pertaining
to the teaching of arithmetiec to mentally retarded children.
There is a definite need for further research in this area
of the special education curriculum. Thresher states:

There sre conflieting opinions in the literature in
regard to the capabilities of retarded children, an
appropriate arithmetic curriculum for them and the
method end materials for teaching it. The opportunities
for research in this area are limitless. Much work
must be done in regard to how retarded children form
arithmetical concepts, and to the bagt wayse by which

the teacher can foster this ability.

In teaching arithmetic to the mentally retarded it

is essential that the number concepts be made functional.
Mentally retarded children are handicapped in the study of
arithmetic because of their deficiency in transfer of learn~
ing, low abstract thinking ability, poor comprehension,

slow absorption of facts, and their lack of ability to
concentrate., In the teaching of arithmetic it is essential
%o keep in mind the child's present and future needs.

While planning and structuring the curriculum, therefore,

it 18 necessary to consider the concepts and experiences

vzganice M. @hxesher 'Problem for Educatién:
Arithmetical Concept Formation in the Mentally Retarded

g%éé%'" Amgrican<aauxnal of Mental Deficiency, LVI (March,
y Pe 7{ce




he will need to help him live the role of a citizen in
the community.

The mentally retarded child, even more than the
average child, must be taught to apply the arithmetic he
learns to the specific situations in life in which he fun-
ctions., He must be taught how to use numbers in the situ-
ations in which he is most likely to need them. OSome of
these include the use of money in purchasing articles,
computing wages per week, payrole deductions, interest
charges, etc. These skills must be taught in an effort to
produce functionally suecessful ecitizens.

In teaching number concepts to normal children the
material must be presented in an interesting, meaningful
way, If this is true in the case of the normal child, how
nuch more so when considering the instruction of retarded
children ! Bowers states that for retarded children:

Arithmetic must be meaningful, practical and related
to life situations. Many experiences will be required
by some children in learning relationships between num-
bers. Hence, emphasis must be placed on concrete ma-

terial and on teaching for understanding rather than
for rote learning.?

Statement of the Problem
The purpose of this study is to deteraine the

effect of a specialized teaching device on the arithmetic
achievenent of mentally retarded children, Hentally handi-
capped children need concrete lesrning experiences, Audio-

3Joan . Bewérs, Excoyggonal'chi;dtan in Home,
schoolt and Community (Vancouver, Canada: d. 1., Dent and
ons, s Pe .




visusl materisls not only aid learning but they also ex-
tend and enrich the child's eduecation., The Math Builder
was used to reinforce studeant skills after the basic con~-
cepts had been introduced.

The Math Bullder is a modified 3% mm filmstrip
projector which presents arithmetic numbers or story probe
lems at controllable rates in either a left-to-right
fashion or line-by-line. Thers is a special masking conw
trol which makes it possible to cover the answer, varying
the type of drill., Each filmstrip containe exercises for
both oral and written responses, There are six sets of
filmstrips, ranging from first grade through high school,
and with each filmstrip set is a teacher's manuel,

According to a report submitted by the Lancaster,
California, school district, the Math Builder was incor-
porated into their total arithmetic program during the
1959~1960 school year, The students accomplished twice as
much as was expected, based on results from previous years,
Since then, Math Builder has been considered a standard
part of their arithmetic program. The Baldwin, New York,
public schools enlisted Math Bullder training into their
1961 one-month summer session. Most of the children in
this experiment showed a six-month change in their final

test scures.4

abaak We HcLaughlia;

&aboratexies, Rewsletter Ko, 12 (R PEET
cation evelopmental Laberateries, 1959).




The principal objectives considered in the develop-

ment of this study were:

1. %o provide training in developing accurate
responses to the basic number facts.

2. To afford practice with the basic number facts
as met by the child in everyday experiences of
his life.

3. To escertain the effect of this training and
practice with the Math Builder on the arith-
meti¢ achievement of mentally retarded children.

Arithmetic is like a jigsaw puzzle. When all of

the pleces or steps are in proper places the picture can
be seen, but if two or three pileces or steps are missing,
there is no logical relationship. It is the purpose of
the present research to help the retarded child find the
missing pieces, and thus be able to achieve in arithmetic.

Justificati the bl
Many retarded children are able to attain success
in learning activities that are suited to their limited
abilities. Cruickshank states:

The group of experiences provided /Tetarded/ children
must be within their ability to understand, be of such
& nature that they enable them to live as effectively
as possible within the limitations of their abllities
and disabilities, have meaning in terms of their pre-

sent living experiences, and provide them with neces-
sary background to grow and live effectively in their
potential physical, social, and economic environment



as adults,”

If attention is given to these considerations, most
retarded children can profit from learning experiences.

The teaching of arithmetic to the retarded is Jjust
as important as teaching it to the normal ehild, Effective
arithmetic teaching will include more then the textbook
direction of pencil and paper, of examples and problems.

It will direct the child's attention to the fact that he is
living in a world in which situations involving numbers are
80 numerous that ability to sclve these arithmetic problems
is an everyday necessity. In dealing with the retarded
child, a little essential arithmetic well learned is bet-
ter than superficial exposure to a variety of things that
he cannot learn nor will actually ever use.

Audio-visual education has specific applications
in special classes for retarded children., These aids in-
crease learning possibilities while they broaden and ex-
pand children's general education. Garton says thats

The mentally retarded child will learn more readily
fron Lectures o explenations.t. o oo e Ml

If education is to keep pace with a rapidly chang-

>William M. Cruickshank end Orville G, Johnson,
Education of Exceptional Children end Youth (New Jersey:
ntice Coy s Do .

Malinda Dean Garton, Tesching the Educable Mentally
Retarded (Springfield, Illinois: aries C, Thomas,

Pllbliﬂhel‘, 1962 » po 127b



ing and expending world, there must be a major bresk-
through in school eduestion. Much has been done to ex-
pand the educational system, and presently there is a move
to provide teachers with better eguipment, and with new
learning and teaching aids. The Math Builder is merely one
of many mechanical aids to learning, but is the only machine
that is specifically designed for the teaching of arith-
metic.

An important aspect in teaching arithmetic to re-
tarded children is motivatign. Audio-visual materials of-
fer a great opportunity fcr motivating the echild, OState-
ments from public¢ school teachers of retarded children
varify the value of audio~visual methods and materials.

Audio-visual materials and methods are & wonderfully
effective substitute for first-hand experience...They
have important reinforcement applications...They pro-
vide motivation for the improvement of arithmetic...
They increase powers of concentration...They help
explain difficult facts,..They focus all the children's
attention in one direction...They make learning come
alive...They open the door to areas formerly inacces-
sible to the children.”

In the present researeh the writer has assumed
the following premises:

1, Mentally hendicapped children, despite their

limited experiences, nevertheless meet situa-
tions in deily life which c¢all for skill in

the basic number facts,.

7Katherine C. Cotter, "Audio-Visual Eduecation

for the Retarded,” Elementary School Jeurnal, LIII (May,
1963), p. 441,



2. Though much research has been done on the ef~
feet of mechenical devices on the arithmetic
achievement of normal children, little hac been
reported on the advantage of their use with the
rentally handicapped.

3¢ Arithmetic achievement of the retarded child
plays an importsnt role im the overall adjust-
ment of the individual if he is to become a use~
ful member of his community.

Both the experimental and contrel groups were
taught by the writer during the period of the experiment.
The two groups were presented the arithmetic facts in the
same manner. The specialized teaching device, namely the
Math Bullder, was utilized in the drill process for the ex-
perimentel group. The method of drill for the control
group inciuded flash cards and the use of the abacus.

Population

The experimental and control groups consisted
of thirteen pupils each from a private day school for
mentally handicapped children.

Children included in this experiment presented
four types of dissbilities, namely: cerebral palsy,
brain injury, epilepsy and mental retardation.

Although the number of subjects in this experi~



ment is very small, it is hoped that the study will en-
courege further investigation on a larger scale.

Testing Program
In order to formulate the experimental and con-

trol groups, an intelligence test and an arithmetic
achievement test were administered. The groups were
matched according to M.4A., I.4Q. and arithmetic achievement
level,

The Stanford Binet Intelligence Test, Form IM,
was used for determining the mental ability of the children,

To ascertain the arithmetic level of the children
the Stanford Achievement Arithmetic Test, Form J, was
utilized.

In the final testing the Stanford Achievement

Arithmetic Test, Form K, was given,




CHAPTER 1I

REVIEW OF LITERATURE

Math Teaching

Studies on the teaching of arithmetic to mentally
retarded children have been relatively few. The available
literature on the teaching of arithmetic is confined crim-
arily to courses of study and descriptions of suggested
programs., Comparatively little experimental research has
been reported of statistical evaluations of methods and
procedures used in teaching arithmetical concepts to the
retarded.

The education of retarded children should consist
of learning activities that are within the scope of their
abilities. A curriculum designed for normal ¢hildren is
not applicable to and will not meet the needs of the mental~
ly retarded., A program for the retarded must be of value
to them now and in later life, According to Kirk and
Johnson:

In planning the curriculum for the mentally handi-
capped the major consideration is to plan it so that
by the time they leave school they will have the type
of knowledge, the concepts, and the experiences they
will need to help them live as better citizens in their
comuunity. HMost of the sdult usages of arithmetic
which are encountered in thelr everyday life are the
fundamental concepte end adfition, subtraction, multi-~
plication, and division skills rather than the skills

10
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included in a typical secondary or college program.l
The objective in the education of any retardate
should be to prepare him to live what is for him a good
life~~a life lived as happlly, actively, and purposively
as his potentialities permit. The curriculum should con-
sider his interests and his mental and social capacities
as related to the activities which may be expected of him,
There is no set formula that will assure success
with all mentally retarded children. Zach teacher must
devise his own ways of making arithmetic meaningful, for
only thus will it be functional. Brueckner and Gross=
nickle state that "meaning and understanding are prime re-
quisites."” They also claim that "one learns a thing by
meeting it in many meaningful situations."® For the
mentally retarded, arithmetiec must inveoclve numbers, and
guantitative concepts., Complex activities which may cause
the child to become lost in them should not be included,
Arithmetic concepts have to be developed gradually
and through concrete means. Baker says that from the very
beginning the meaning of numbers should be the first con-
sideration. The rote rhases of learning number combina=-

tions have become less important than a well-defined num-

1Samusl A, Kirk and G, Orville Johnson,

Educatin
the Retarded Child (Cambridge, Massachusetts: Houghton
n Company,

951), pPe 278.

zLeo J. Brueckner and Foster F. Grossnickle,

Making Arithmetic Meaningful (Philadelphia: Winston
Fublishing Comgpany, y De 232,
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ber sense which is fundamental to arithmetic. VWhat adding
really means is probsbly more significant than the fact
that two plus three equels five; VWhen its value is under-
stood, there is more interest in finding out the sum is
five, rather than four, This meaning needs to be speci~
fic and concrete in the early stages and it is hoped that
this may be a firm basis for abstract and generalized
eancepts.5 |

The mentally retarded child is slow to see re-
lationships between things. He is slow in leerning to
transfer knowledge acquired in one situation to others
where they might apply. Crulckshank observed that mental-
1y retarded subjects are not as adept as normal subjects
in differentiating unneeded from needed facts in solving
arithmetic problems. He also concluded that the experi-
mental and control groups showed similar abilities to
solve concrete rather than abstract problems,.4

Learning ie facilitated and quickened by the uti=-
lization of 8ll sensory avenues that naturally apply to a
situation. If & mentally retarded child can hear, touch
and smell as well as see something, that something will
have more meaning for him. The mentslly retarded child

Bﬁarry J. Bsker, 1
Children (New York: The

%4i1iiem M, Cruickshank, "Arithmetic Ability of
Mentally Retarded Children,"” Chapter I, Journal of Edu-
tional Research, XLII, 1948, p, 168,  —
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thinks more concretely than he does abstrsctly. He needs
to be taught as concretely and specifically as possible.

A good teacher should have an interest in each
and every student entrusted to her care. She should uti-
lize every effort possible for the child's advencement.
The teacher of the mentally retarded child must have the
same interest in her students, but must furnish the child
with additional helps in the aress needed. It is neces-
sary to keep a close watch for work habits that cause
errors., Crulckshank explains in cne of his experiments
that the work hebits which cause error and difficulty arvre
of four general types. These are counting on fingers or
making marks on paper, processes involving zero, csre-
lessness in work habits, and errors in reading.>

In another research artiele Cruickshenk states
that tests in arithmetic show that the inability to under~
stand is characteristic of the responses of the retarded
group and nay be due to poor work hablits and lack of tech-
nical understanéing of arithmetic preeesses.s It takes
a teacher with a sincere interest in the}child to watch
that these errors do not occur, and to instill correct

idess of numbers, which will develop into a resl under-

Swilliem M. Cruickshenk, "Arithmetic wWork Habits
of Mentally Retarded Boys," American Journal of Mentsl De-

Gyiliiem M. Cruickshank, "Arithmetic Ability of

Mentally Betarded Children," Chapter II, Journal of Zdu=
cational Researeh, XLII, (April, 1948), p, <87+ '
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standing of arithmetic.

In teaching the number facts to retarded children

it is necessary to sllow sufficient time for the mastery

of each step. To proceed to the next fact before there is

undarstanding of the previous fact, means that the child

will not be confident in responding. Ingram reports the

necessary steps for the child to experience:

1.
2.
e
4,
5e
6.
7e

Having readiness and motivation for learning the
number concept, fact or drill.

Taking ample time tc observe and use the concept
oir fact in many different concrete situations.
Understasnding the meaning of the number concept,
or fact, when he hears 1t and expressing it oral=-
1y zrd meaningfullye.

Translating the meaning of the written symbol which
gtands for the concept or fact,

Associating the written symbol many times with the
meaningful concept or fact that it astands for.
Using the written symbols many times to convey
mesningful ldeas and facts.

Having opportunity for sufficlent meaningful oral
end written repetition to gain_confidence and
independence in using numbers,?

If these steps are followed in teaching arithmetic

to the child, the facts will be meaningful to him sand he

will retain them longer. He will also be better able to

transgfer this learning to new situations. By learning

these concepts in a meaningful way the retarded child will

develop good work habits, have a feeling of success in do-
ing arithmetic, and will be initiated into the social as-
pect of living.

It is important to remember that retarded children

do have needs just as ncrmal children do. An arithmetie

program that does not recognize such needs would undoubtedly
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fail or fall far short of its goals., Barbe claims:
The difference which exceptional children possess are
primarily differences of degree. They are, first of
8ll, children of their age. The most important thing

to remember is that exceptionsl children need love,
security, success, and acceptance as all other children.

8

The school must provide opportunities for the pro-
gress of sll its pupils. In order to profit from the op-
portunities the tesacher ﬁust have & thorough understand-
ing of the child. It is recognized t?at the gosls cf edu~
cation for the retarded child must Qg?%eeping with his
capacities, limitations and interests, Education seeks
the all-rcund development of the individual in helping
him to become an integrated personality and a good citi-
zen, aware of his own strengths and weaknesses, Buch
awareness on the part of the tescher is vital to any learn-
ing situation and consequently influence effective arith-
metic teaching.

The literature reviewed above indicates a growing
interest in the education of the mentally retarded, but the
experimental field in the area of mathematics is still in
the pioneer stage. IMaterlal on the teaching of arlthmetie
is largely confined to courses of study and descriptions
of programs, According to Stevens and Heber, the few
studies available concern (1) the relation of arithmetic
to mental ability, (2) process studies, and (3) the com-

Bwalter B, Barbe, "Meeting the Needs of Excep~
tieﬁgé Children," Educetion, LXXXIV (4pril, 1964),
Pe /0.
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parison of different methods of teaahins.g They also state
that there have been few studies whieh compared different
methods of teaching arithmetic to the mentally retarded and
recommend thot research is needed concerning instructional
procedure by which guantitative asbility can be developed in
mentally retarded children,lO

Cne of the sarliest studies comparing methods of
instruction in arithmetic for mentally retarded children
was conducted by Helen 1. Costello.ll She used methods of
instructicn called the verbalization method, the socializaw-
tion metlod, and the sensorization methoed. By verbaliza-
tion was meant the use of word or symbols, either spoken
or written, to deseribe & situation through recalled ima=-
gery based upon prior experiences. ©Soclalization was a
purposeful, cooperative, group endeavor enlisting the
active interest and participation of the pupils. GSen-
sorization was described as experiences involving the use

of sense organs.12 Taken as & whole the sensorizetion

Agaarvey A, Stev@ns and Rick Heber, Mental Retarda-

t - 4 Review of Research (Ghiaagoa The University o
-nlcago rress, 9 Do

1°zb1a. pp. 82-83,

11Helen Marjorie Costello, Hesponses of Mentally
Retarded Children to Upecialized Le: § r Lxperiences in
Irithmetiec (unpublished Ih.D. dlssertations, University of
Pennsylvenia, 1941).

121154, ppe 15-16.
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groups showed the best comprehension, but from the
standpoint of acihievement, tests showed that sensorizae
tion was not as satislactory as the sceializatibn methoa'13

snother study referring (o methods and teaching of
arithmetic to uwentally retarded children was made by Aune
Dawe., In her ten-year survey (1948-1957) of literature on
curriculum aud methods including approximately twenty Jjoure
nels as well as six hundred booke and pamphlets and articles,
she found that not a single article on the teaching of
arithmetic to mentally retarded children had appeared since
1948,1#

In‘l954 Capobisnco gave arithmetic tests to two
groups~-exogenous and endogenous--of mentally retarded
children.1® For his research, institutionalized subjects
were matched according to chronological age and mental age.
Using covariance to control for length of institutionaliza-
tion, he found no significant differences on the battery
of arithmetic tests between the endogencus and exogenous
groups in general achievement in arithmetic, reversal er-
rors, zero errors or work habits. It was expected that
exogenocus mental defectives would have difficulty in learn-

ing arithmetic, but the results of Capobianco's study did

Bibidi P 41,

14500 Dawe, "Progress in Curriculum and Method with

Mentally Handicapped Children," American Journal of Mentael
Deficiency, LXIV (July, 1959), . 2cs

lsapparently Dawe overlooked this study by Capo=-
bianco which was published in 1954,
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not support this hypothesis.ls

Three investigations were related to the reason=-
ing methods and reasoning sbilities in normal and mental-
ly retarded children. Jones, Merrill, Dunn and Cruick-
shank found in studylng achievement on standardized arith-
metic tests that the retarded did not differ significantly
in arithmetie computation. In regard to the ressoning
tests, Dunn and Cruickshank found that normal ehildren sur-
passed retarded children, Cruickshank showed that normal
subjects were superior to the retarded in abstract and ver-
bal problems, understanding of operations required for
solution in arithmetic problems, explanation of practical
situations in which srithmetic terms are encountered and
an arithmetic vocabulary. In another spproach dealing with
normal and retarded subjects of comparable mental ages,
Merrill compared retarded subjects to the test norms for
children in the normal population who had chronological
ages comparable to the mental age of the retarded. She
utilized the Revised Stanford-Binet, and found that in
arithmetic, reading and spelling there were no significant
differences between the over-all scores obtained by the

16gud01ph J. Capobiance, "Qusntitative and Quali~
tative Analysis of Endogenous and Exogenous Boys on Arith-
metic Aehievument, " Mon-a af the Society for Research

in 1d Develo ¥ : hi Vevelop~
men ca ons, 1, uerial R 58, No. 1, 195%),

PP 100-140.
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two groups.17

Klausmeier, Feldhusen and Check undertook research
in conjunction with the Department of Health, Education and
Welfare on learning efficlency in arithmetic of mentally
retarded children., This was a study dealing with 120 boys
and girls, divided into three groups according to intelli-
gence. There were 40 with a low intelligence quotient, 40
average, and 40 with a high intelligence guotient. Evi~-
dence strongly suggested that no difference exists in re~
tention of srithmetic learning among children of low, averw-
age, and high intelligence when the leasrning task is graded
to each child's current achievement level and retention is
measured in units of practical arithmetlic exercises or in
time to learn or relearn to solve & novel arithmetic prob-
13@.18

These studies which are limited in scope as well
as in number are a worthwhile tveginning but serve to point
up the need for additional research.

17Rudolph J. Capobienco et &l,, An Investigation
of 1. The E&asacmc Methads,gnd easoning ln_hor-

mal and 2 Re ta irls, and G. Orville Johnson,
Ce 4DG easa!,e; Abllity of *ormal and Mentslly Retarded

Boys and rlg (Syracuses OSyracuse University Research
Tnstitute, 1958), pps 6~7.

18gervert J. Klausmeier, John Feldhusen, and John
Check, An}ﬁnal 8is of lesrning Efficiency in Arithmetic
of Mentally Revarded Children In Comparison wil h_Children
of Average and High In ) igence (wisconsin: oechool o
Education, ﬁ"ivers sy of Wisconsin, August, 1959), p. 126.
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Audio-Visual Imstruction
Most of the major contributors to the field of

special education have stressed the use of the senses as
applied tc the learning process of the mentally retarded
child, Published resesrch referring to the educable men~
tally retarded and the use of audio-visual material is
guite limited. Only large metropolitan cities such as New
York, Denver, Chicago and Detroit issue lists of suggested
audio-visual materials for specisl class teachers, There
is a dearth of research in film education with retarded
yupilsalg

Cne study was undertaken by Mahoney and Harshman,
using a control and visual group to measure the value of
the sound film in teaching a unit on socizl studies. The
evidence obtained from a comparison of percentage gains in
test scores indicated a positive value of using the sound
£iim in teasching a unit in social studies to retarded
children, In addition to the actual test results, there
was in the visusl group an improvement in interest, at-
tendance, and ability in self~exprassion.2°

Auvdio-visual materials not only aid learning, but
they also extend and enrich the child's experiences. They

'ngéward Goldstein, Select: Audio~-Visual In=-
struction for Mentally Retarded Pupils, (Springlield
inois: ¢l .

aoﬁgnea Mshoney and H. L. Harshman, "Sound-~Film

Experiment with Handieapped and Retarded Fupils," Edu-
cational Screen, XVIII, No. 10, December, 1939) p. 373
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help to stimulate the child, add to his field of infor-
mation, and foster retention. By stimulating several
senses simultaneously, dynamie¢ impressions are created
and the possibilities of retention are strengthened, In
addition EKearney relates:

The end product of a teaching~learning experience is

dependent upon the skill of the teacher in using avail-

able materials, be they books, films, slides, field

trips or teaching machines. %here are thousands of

children who are nore knowledgeable because they have

been taught by teachers who provided them with crea-

tive, imsginative, and concrete learning experiences.

Any concrete learning experience is an audio-visual

experience,<2l

Ag the educational horizon expands there is the
need to provide teachers with better equipment, and with
new learning and teaching aids. Among the latest of these
are projected materials, They c¢atch the children's atten-
tion and create a feeling of excitement, and thus promote
guick learning and good retention. Price says that the
retarded child does adaspt to programmed learniug and ap-
pears to make as much progress as with couventional teach-
ing methods and in less time, 22
If the teachers are well prepared, the teaching is

likely to be effective in helping pupils attein the gosls
of the school. But the most effective teacher is ome who

keeps her planning and instruction in tune with the new

21w1111am Kearney, "Value of A-V Materials, " The
Instructor, LXXI (June, 1§62), Pe 46,

223ames E. Price, "Automated Teaching Frograms with

Mentally Retarded Students," Americen Journal of Mental
Deficiency. ILVIII (July, 1963), Pe 72




audio~visual materials.

Bince audio-visusl instruction offers an experi-

mental basis for learning, learning is more meaningful.
In contrast to the symbols, audio-visual materisls are
much more like real-life experience. The direct appeal,
by producing strong interest and cleur meaning, incresases
the retention of what has been learned., Because of their
short attention span and limited ability to concentrate,
retarded children will learn more rapldly from audio-
visual materials than from textbooks or lectures,2> Fro-
Jected materials motivate by stimulating and swakening
pupil interest and activity. Hoban tells us:
Frojected materials maintain interest and attention of
every individual. These experiences result in increased
enrichment and reteatioﬁ4 besides making work more en-
Joyeble and meaningful.

One of the functions of audio-visual materials is
to provide experience, more or less direct, whereby a child
can build up his storehouse of meanings. Audio-visual ma=-
terisls can make these meanings more exact and concrete.

In some cases it is believed that the teaching of
facts has baen more efficient by audio-visual alds than by
traditional teaching methods. Wendt explains:

An outstanding value of asudio~-visual materials is

2oMalinda Deen Garton, Teaching the Educeble
Mengallz‘Retardgd (8pringfield, II%Eﬁe?ss Charles G.

omas, s Do 1271»

a“charles ¥. Hoban, The Audio-Viguasl Way (Tala-
hassee, Floride: GState Dep ent of ucation, Bulletin
Ho. 22%' 194‘8)1’ Ps 44,



23

ghat the learning acquired through them is retained
agzufr:§5§§;§§§§f§?§ég@iirtgzzégngfha%nghzn%§§§§%§§n
acquired through gudio-visual instruction tends to be
retained lenger.ag

If this be the case-~that audio-visual aids will
help the child retain longer what he learns--the teacher
should give serious consideration to these materials.

It is well to remember that audio-visual materials
should not be used as single teaching method. In teaching
retarded children, these procedures cannot take the place
of instruction by the teacher, Audio-visual materials
are of value only when used as an integral part of the
instructional process.

In a recent book Goldstein notes that research is
needed to explore the effects of audio-visual alds such as
filmstrips, recordings and educational television on edu-

cable retarded children.26

Summary
This review of literature on the teaching of
mathematics to the mentally retarded and the survey of
research that has been underteken in this area seem to in-

dicate a need for further study of this important phase of

25Pau1 R. Wendt, Audio~Viguel Instruction
(Washington D. C.: National Educatiom Kssociafion,

1957), pe 1C.

26G0ldstein, p. 65.
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education-~the procedures and processes in teaching and
learning arithmetic.

Although audio-visual aids have received wide-
spread use in educstion, experimental evidence of their
value a5 an aid in Yeaching academic subjects to retarded
children is iimited. Scientific studies involving their
use in teuching arithmetic and an evaluation of their worth
on the basis of standardlzed tests appear to be non-existent,



CHAPTER III
EXPERIMENTAL PROCEDURE

Restatement of the Probelm

This experimental study was undertaken to deter-
mine the effect of a specialized teaching device on the
arithmetic achievement cf mentally retarded children., Be-
cause of the mentally retarded child's slow educational
development, much ingenuity is needed on the part of the
teacher to present aritihmetic faets orally, kinesthe-
tically, and visually, for repetition is an intcgral fac~
tor in the academic program. It is necessary for the
teacher to take into account the child's inability to deal
with aebstractions end his limited power to transfer learn-
ing. The purpose of this study was to determine whether
there is a significant difference in the arithmetic achieve-
ment of mentally retarded children using a specialiged
teaching device-~the Math Builder--and & matched group of
retardates using a traditionel flash card drill method,

-

fopulation
The population was selected from Saint Maurice

School, a private day school located in Fotomac, Mary-
land., Twenty-six children partieipated, 13 in the experi-

25
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mental group exd 12 in the control group. The experi-
mentel group coneisted of seven girle and six boys while
in the contrcl group there were four girls and nine boys.

Beth groups were taught by the writer,

Test Frogram
To establish eriteria for the selection of an ex-
perimental and control group, & standardized intelligence
test end an arithmetic achievement test were administered.
Ihe Stqggard Binet Intelligence Test, Form L-M,

was the intelligence test used. The range of mental ages

for the experimental group was 7 years 2 months to 9 years
6 months; for the control group, 7 years 4 months to 9
years 8 months. The intelligence quotients derived from

the test were used in equating the two groups.

mentary Form J, was given to measure the arithmetic
achievement of the children in the study. Achievement
test results were used as a basis for grouping for in-
structional purposes.

The Stanford Achievement Arithmetic Test, Ele-
mentary Form K, was administered at the ccompletion of the
experiment. Results from this test were compared with re-
sults from initial tests to determine the amount of pro=-
gress made,



Pable 1 presents the data showing the equivalency
of the experimental and control groups in mental age, in-
telligent quotient, and initiael arithmetic test scores.
On the variable of mental age, the obtained t-ratioc of
+»77 indicates no significant difference between the two
groups, The obtained t-ratio of 1,61 between intelli-
gence quotients for the experimental and the control
groups indicates no significent difference between the
groups. On the variable of initial arithmetic achieve-
ment the obtained t-ratio of .11 again indicated no signi-
ficant difference between the groups.

Though the control group enjoyed slight superi-
ority in two of the three variables, differences between
the means were &all statistically insignificent. It is ape
perent that the two groups were comparable in all perti-
nent variasbles and were thus sulted for experimentael pur-

poses.

cedure for Experiment

The experimental procedure consisted of present-
ing the arithmetic facts to the control and experimental
groups in the same manner. The dependent variable was in=-
troduced in the type of drill used, The Math Builder was
the device used with the experimental group. For the con-
trol group the abacus and flash cards were utilized for
drill purposes. |



TAELE 1

IRITIAL TESTING

CHARACTERISTICS OF THE EXPERIMENTAL AND CORTROL GROUPS

Test used ’Gruuy

t~ratioc

Confidence

faxriable | Range |lean [S5.D.. a.E.ﬁn oy
eve,
 86-114 | 98.23 |8,2 2.37
A Stenford —_—
i‘ * Q
Binet BE-ITE |89 (87 | s |t | 70 77 Tnalgnis
BOB.
- + }
- 5483 170.23 |9.10 | 2.63
eQe e S 1 | {246 | 1.53 (1.61 | Insignir-
57-86 | 72.69 |9.50 | 2.75 | icant
oo . -
\rith. 2.2-3.6 12.93 | .39 211
Stanford
jcores Achieve~ | , d i .02 <13 11 Insignif-
ment 2.0-38 |2.92 <S4 .16 : icant
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A special room was set up and used specifically
for this experiment. Both groups came to this room each
day for the teaching and drilling of the arithmetic pro-
cesses, The fact that both groups of children left their
classrcooms and came to this speceial room was in itself a
motivating factor.

Over and above the progress made by the experi-
mental and control group during the experiment was the
gradusl development in responsibility seen in both groups.
That they looked forward eagerly to their special class
period was evidenced by their exactness in reporting
directly to the assigned classroom for the experiment.
The children in this research came from five different
classrooms, and all were responsible about leaving their
classroom on time for this arithmetic periocd. It is felt
that over-all progress was made, in addition to arithmetic
achievenment,

The experiment was conducted over & period of
twenty weeks. A twenty-minute period per day was de~
voted to the teaching or drilling of the arithmetic facts
to the experimentsl and control groups.

For both the experimental group and the control
group the same addition, subtraction, multiplication and
division facts were presented. The methed of drill for
the experimental group was the use of the Math Builder,
Thig device is a filmstrip projector which presents
arithmetic number facts or story problems at controllable
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rates, There is a apeéial masking control which makes it
possible to cover the answer varying the type of drill.
Each filmstrip contains exexrcises for both oral and written
responses. Along with serving as a motivating factor the
Math Builder elsc helps the child to focus his attention
and concentrate. Although the number facts are presented
at controllable rates, accuracy was stressed during the
experiment, not speed.

In the beginning of the research project, the ex-
perimental group had to be reminded many times to focus
attention on the screen or they would miss the problenm.
By the end of the twenty-week period the group as a whole
concentrated much better and the facts could be flashed
at a much more rapid pace.

If the teaching lesson had to be prolonged for a
better understanding of the facts and the drill on the
Math Builder had to be delayed until the next day, the
children showed & real disappointment in not using the
machine, On some occasions the children requested to
stay over time. Thus, the group did show a real interest
in learning arithmetic and also seemed to enjoy it.

The arithmetic filmstrips are composed of three
sections, two for oral responses and one for written.

In the beginning the films were presented at the lowest
speed, and as the weeks went by it was graduallj’in~
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eressed, It was not the purpose in this experiment to ine
crease speed, but it was felt that this was an asset to the
children in being able to respond gquicker.

All of the fects on the filmstrips are horizontal.
It was felt that this might cause difficulty when ap~
proaching carrying end borrowing, but it did not present
a problem to the chiidren. In general the processes of
carrying and berrowing were the most difficult, but once
they had a complete understanding they did very well on
the filmstripe.

Since this experiment was limited in time, and
progress was made up to the fives in multiplication and
division, it is felt that had it been carried on for a
longer period, the children would have continued making
progress in mastering the facts.

For the experimental group and the control group
the beginning of the program moved very gquickly, for this
vas familisr work. After the facts 1 to 10 were drilled
thoroughly, the teen facts were presented. Although this
was more challenging everyone mastered them. The greatest
difficulty for the control group children involved the
processes of carrying and borrowing. Multiplication tables
and short division were teught up to the fives. This group
utilized flash cards and the abacus for drill.

Although the control group 4id not have the extra
motivation of the machine, the other materials held their



32

interest and all subjects derived enjoyment from it. Many
activities and gemes were devised with the flash cards and
abacus. For the teens the numbers 1 to 20 were printed on
cards and passed out, A child would call out his number,
saying: 1 am 7, who cen meke me 137 It was up to number
6 to respond. For multiplication and division a quiz pro-
gram was introduced. Cne child was selected as the leader
and manipulated the flash cards., Another child kept the
score. These are only two of the many activities and games
that were utilized during the experiment. At the termination
of the twenty-week period the children could use these in-
struments very profitably, and needed much less drill time.,
At the end of the experiment both groups were re-
tested with the Stanford Achievement Arithmetic Test,

Fom K,

Summary

This chapter included a statement of the purpose
of the study and listed the various characteristics of the
seample population. The tests administered to the two
groups were described, The results of the initial testing
established the equivalency of the experimental and control
groups. Frrocedure for the éxpsrimant was explained,



CHAPTER IV

INTERFPRETATION OF THE DATA

This experimental research was undertaken to
study the effect of & specialized teaching device uti=~
lized for drill, on the arithmetic achievement of mental~-
ly retarded children.

Results of initial testing indicated that there
were no statisticelly significant differences in mental
age, intelligence quotient, and arithmetic achievement
between the experimental and control groups.

Necessary data for this study were secured through
standardized test procedures. Tables were prepared to
show the statistical results of this investigation and
to summarize the initial and finsl comparisons between
the experimental and control groups.

For esch set of tests the mean, standard devia-
tion, standard error of the mean, difference between
neans, standard error of the difference of the means,
and the t-ratio were found, Arithmetic gains were also

compared.

Sample Fopulation
The experimental and control groups each con-

sisted of thirteen children who were given twenty weeks

33
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of instruction in arithmetic with speclal emphasis on the

type of drill used, All of the children remained in their

groups until the end. There were no drop-outs or tramsfers.
fupils of both the experimental and the control

groups were tested initially and finally by the writer to

ascertain progress made in arithmetic achievement during
the course of the experimental period.

Final Arithmetic Scores of Expe ent
ant nirol Group

Table 2 illustrates the difference between the
experimental and the control groups at the time of the
finel testing. The range of arithmetic grade scores for
the experimentel group was from 3.3 to 4.5. The range of
arithmetic scores for the control group was from 2.4 to
4.5,

The final test shows the mean arithmetic grade
score for the experimentel group is 3.80 with a standard
devistion of .35. The mean arithmetic grade score for
the control group is 3.42 with a standard deviation of
«»61, The mean difference of over three and ome half
monthse in srithmetlic grade scores favors the experimental
group, and as shown by a t-value of 2,83, is significant
at the .01 level of confidence.



TABLE 2
FIRAL ARITHMETIC SCORES,
EXPERIMENTAL VS, CONTROL GROULXS

Group Renge f{Mean | 8.D. | S.Eey | o Ipige. |s.E. | t-ratio | Confidence
Dn Level
 Experimental | 3.3-4.5 |3.80 | .35 .101
.65 | .28 134 2.83%5 +OL
" . .
Control 2.4-4,5 | 3,42 | .61 176

144
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Analysis of Initial and Final Test Results
At the close of the experimental period, Form K of

the Stanford JAchievement Arithmetic Test wes adminlistered
to both groups, experimentel and control. When the initial
end final test scores were compared and evalusted, there was
a gain in favor of the experimental group, statistically
significant at the ,001 level of confidence.

Table % presents statistical data comparing ini-
tial and final arithmetic scores for both experinental and
control groups. The arithmetic grade scores for the experi-
mental group ranged from 2,2 t0o 3.6 in the initial testing
with & mean of 2,93, and a standard deviation of .39. The
range of arithmetic scores at the final testing was from
3¢3 to 4.5 with a mean of 3.80, and a standard deviation
of .35, The mean difference was .87 alamost nine months in
arithmetic achievement. The obtained t-value of 19.77
indicated significance of the difference at the 001
level of confidence.

Prom the data of the experimentsl group it was
coenciuded that the experimental procedure was successful
in promoting srithmetic achievement,

The control group's renge in arithmetic grade
scores for the initisi testing was from 2.0 to 3.8, with
a mean of 2.91, and a standard deviation of .54. The
finsl arithmetic grade scores ranged from 2.4 to 4,5 with a



TABLE 3
COMPARISONS COF INITIAL AND FINAL ARITHMETIC SCORES
EXPERIMENTAL AND CONTROL GROUES

iroup | Test Range Mean S.D. S.E. o t-ratio| Confidence
H Initial | 2.2=3.6 | 2.93 «39 «113
«92 | .87 044 19.77 001
Final 3e3=4.5 | 3.80 «35 «101
c Initial | 2.0~3.8 | 2.91 « 54 «156
«891.51 »080 6.37 .001
Final 44,5 | 3,42 61 «176
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mean score of 3.42, and standard deviation of .6l. The

mean difference wes five months. The obtained t-value of
€.37 indicetes thet the difference is significant at the ,001
level of confidence.

Though the children included in the control group
d4id not follow the experimental procedure they were supplied
with a good drill and praesentation of the number facts as
is evident by the significant difference between original
and final scores.

Summary

In interpreting the data, the scores obtained on
the arithmetic tests given initially and finally to both
groups were compsred. The findings indicated a signifi-
cant improvement for both the experimental and control
groups, but in addition to this the experimental grawp‘
showed a statistically significsant gain over the control
group in arithmetic achievement as measured by the Stan~
ford Achievement Arithmetic Tests, Forms J and K, It can
be tentatively assumed that this difference is accounted
for, at least in part, by the audio-vigual device used
with the experimental group.



CHAPTER V

SUMMARY

The purpose of this study was to determine the ef-
fect of a specialized teaching device on the arithmetic
achievement of mentally retarded children.

The obJectives considered in the development of
this study were:

l. To provide training in developing accurate

responses to the basic number facts.

2. To afford practice with the basic number
facts as met by the child in everyday ex-
periences of his life.

Initial tests were administered in order to equate
the groups on the basis of mental age, intelligence quo-
$ient and arithmetie achig¢vement. The experiment extended
over a period of twenty weeks, During this period, both
the experimental and the control groups received equal
emounts of practice and drill of the arithmetic facts.
Both groups were presented the facts in the same way, but
the method of drill, the use of the Math Builder, was the
variasble in this experiment. For the experimental group
the Math Builder was utilized and the control group used
flash cards and the abacus for the variable of the drill.

39
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From the final results obtained in this research,
it would appear that the experimental variable was the
cause of the difference favoring the experimental group's
greater gain at the end of the study.

Conclusions
The anslysis of date was made by statistically com=

paring scores obtained by the experimental and control
groups. Results of the Stanford Achievemen thmetic
Test were snalyzed and comparisons were made between the

two groups. When the initial emd final scores on the arithe
metic tests were compared and evaluated it was found that
while both groups made statistically significant gains in
arithmetic, these gains were decldedly in favor of the ex~
perimental group.

The experimental and control groups were equal in
arithmetic achievement at the beginning of the study. After
a8 twenty~week period the experimental group had achieved a
mean arithmetic grade score of 3,80 as compared with a mean
grade score of 3.42 achieved by the control group.

The resulting mean #ifference may be attributed to
the variable of the Math Builder device which was utilized
for the experimental group throughout the study.

Educationsl Implications
The investigation demonstrated the desirability

of providing a motivating drill for reinforcing arithmetic
facts in order that pupils mey more adequately master these
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facts.

A highly motivating feetor such as the Math Builder
uged in this experiment may prove particularly useful for
retarded children,

This study gave evidence that s program of highly
motivated drill can take place without additional ec¢lass
time and without any change in the orgenization of classes.

Limitations
Various factors limit the conclusions made in this

study. The size of the sample is one of the factors. ZFach
of the groups was composed of a small number of subjectsy
consequently the findings are less significant than those
from a large sampling.

Mentally retarded children do not perferm to the
beat of their ability under test conditions, Children
with brain damage may test lower than their level of actual
classroom achievement because of the tendency to be dis-
tracted by changed circumstances.

Anotier limiting factor is the time element.

Twenty weeks is a relatively short period for an experiment
of this kind.

For further research it is suggested that an
srithmetic study be undertaken that will include a more
intensified program whereby the Math Bullder device will
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be utilized over a pericd of three years with a group of
educable mentally retarded children.

The possibllitles of research involving techniques
and motivating factors that are suitable for teaching
arithmetic to the mentally retarded are limitless.,

e+ S~ - e — ot . .
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APPENDIX I
CUMULATIVE TEST DATA
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TEST RESULTS OF THE EXPoRIMENTAL GROUP

Pupil M.A, Stanford Stenford Avhisvement
(mos. ) Binet o Arithmetic
1. 92 59 3.0 3.9
2. 106 63 2.6 B3k
3. 86 54 3.3 4,2
4, 110 83 2,9 3.8
5. 90 83 2.5 33
6. %0 70 3.0 3.8
74 9% 76 2.2 3.4
8. 104 64 346 4,5
9. % 7% 2.6 346
10, 98 66 3.3 4,2
il. 103 76 2.8 345
12, 114 82 2.8 3.8
13. 94 64 345 4,0




TEST RESULTE OF THE CONTROL GROUF

M. A,

Stanford

?upil Etanford Achieve=
, {mos. ) Binet ment Arithmet:
I.Qe ‘
1. %0 57 3.8 3.9
2e 104 66 2.9 3¢5
Se 9% 57 347 3.8
4, 110 83 3.1 349
Se 90 86 2.5 3.0
6. 88 67 3.0 3.5
7. 96 76 2.0 2.4
8. 104 73 3e1 3.9
9. 9% 64 2.3 2.4
10. 96 76 3.6 4.5
11. 104 79 2.7 2.0
12, 116 86 2.9 3.8
13. 88 75 2.3 2.9




AFPENDIX IX
SAMFLES OF TESTS ON THE
MATH BUILDER FILMSTRIP AND
TEACHER-MADE TESTS
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Pollowing are a sample of the tests that were
given to both the experimentsl and control groups. The
filmstrip tests were used for the experimental groupi the
control group had a teacher-made test of the same prob-
lens as on the filmstrip. It can be observed here that
these facts presented on the filmstrips are all hori-
zontel. Although this could have presented a problem,
due to the fact that most arithmetic books have the facts
vertically, the children d4id not find reading the facts
in this position difficult. It &lso ¢an be noted here
that due to the fact of the moving filmstrip, the children
in the experimentel group resd the problems to themselves
and only wrote the answers. They did not have the advan=
tage of going back to a problem again as did the children
in the control group. Both groups had a test once a
week. Before beginning the multiplication and division
sxercises a tescher-made test was devised to check on the
sddition and subdiraction facts, especially carrying and
borrowing. A teacher-made test was given on multipli-~
cation and division through the fives which brought the
experiment to a close, For the purpose of finding if
there was a gain in arithmetic scores the Stanford

Achievenent Test, Form E was administered,
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MATH BUILDER
FIIMSTRIP )i ADDITION TEST

January 29, 1965

1 +6= 0+9 =
L+l = 6+ | =
8 + 2 = 8 + 1 =
9 + 0= 0 +7=
7T+2-= 7T+ 3=
5+ 4= 5+ 3=
L+ 3= L+ 5=
6 + 3 = 3+ 6 =
2 +6 = 0+8=
1 +8= 3+ 7 =

MATH BUILDER
FILMSTRIP 6 ADDITION TEST
, . February 26, 1965
= 75 +

77 + 5 6 =
61 + 7 = 68 + 9 =
80 + 1 = 98 + 1 =
53+ 6 = 55 + 4 =
84y + 7 = 73 +3 =
63 + 8 = 91 + 8 =
96 + 2 = 86 + |} =
72 + 8 = Sh,+ 9 =
58 + 2 = 89 + 5 =
92 + 5 = 66 + 3 =



12
11
16
15
16
12
13
15
15
11

76
65
88
51
93
71
87
6l
82
75

nN O @ o O N0V N N o

~N VO o0 o Ww v F oo o~

A
MATH BUILDER

FILMSTRIP 9 SUBTRACTION

13
13
17
12
1
11
1L
11
13
11

MATH BUILDER

TEST

!
o £ o0 0 Ui N9 Ul v 0o o

FILMSTRIP 11 SUBTRACTION TEST

69
92
Sk
98
85
79
90
60
96
73

]
Uulu 0 o o8 w oo o~ F N F

March 19, 1965

April 9, 1965
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TEACHER-MADE TEST

ADDITION AND SUBTRACTION

Ly 9 2
+y -3 +7
5 18 L
+6 =9 +7
1 9 15
:g_ +_8_ ‘F6
8l 17 72
1 -7 +6
73 67 3
=6 9 =8
85 36 Th
+6 -9 +6

April 12,

1965
L 8
+5 -3
6 1l
+6 -6
11 6
=9 +7
53 13
*2 -8
23 55
-9 *3
58 L5
+7 -2
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MATH BUILDER

FILMSTRIP 13 MULTIPLICATION TEST

2x 8= h x 3 =
3x L4 = l1x9 =
l1x 6= 3 x 2=
5x 6= h x 8 =
3x8= L x 2=
L x4 = 2x 7=
L x5 = 5x8-=
5x5= 3x9 =
lxh= Ex 2=
5x 0= 5x 3=
MATH BUILDER
FILMSTRIP 17 DIVISION TEST
36 <4 = 4o + 5
721-= 3=+3
L +l4 = 9 <+3
2 2= 6+ 3
2hx by = 12 £ 3
L5 =5 = 8+
821 = 18 + 3
124 2 = 35+5
20+ | = 28 =
18- 2 = 10+ 2

i

"

April 30, 1965

May 14, 1965
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TEACHER-MADE TEST
MULTIPLICATION AND DIVISION

3 8
3 x1
5 x5

9 1
x5 x5

U
N
wm

L

May 17, 1965

& o

I

=



APFENDIX III
SAMPLE LESSON PLAN
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SAMPLE LESSON PLAN
Objectives

To introduce borrowing in subtracticn.

Procedure:
l, Give a rapid review of fundamental subtraction

faets to insure mastery of these.

2. Review subtrection of two-place numbers.

3. Introduce beorrowing from the tens' place.
Bundles of sticks will be utilised sc the children can
watch the procedure. The children will also use the bun~
dles several times to become more familiar with the idea
"take away" or borrowing.

After seversl children manipulate the bundles,
write the problem on the chalkboard.

Explain the change in the minuend, and if the
c¢hildren seem to need it show them the cruteh of crossing
out and writing in the number. 513

-2 8

S e————

m

Drill:
Experimental Group -~ using the Math Builder will

be drilled for the beginning procedures of borrowing on
filnstrip no. 1ll. The first part of the filmstrip will be
done together, with all the chllidren answering togsther,
Por section two of the filmstrip the children will take
turns answering to give an insight into each child's un~
derstanding., Then the children will write the responses
and we will check each answer for accuracy before pro-

ceeding to the next fact.



Control Group:

Exsmples involving borrowing will be written on
the chalkboard and the children will write it on their pe=-
pers, but will show the process of borrowing on their abae~
cus's before writing the unswer. A4 dibto sgheet will dbe
passed out in which we will work together, to mske sure
there is & thorough understanding cf the process of bor-
rowing.

Musical Activity: (At Music Time)
Sceng steps in borrowing.
Tune - "Fsermer in the Dell."
1.

If you would like to take
A unit that is grest

From & smaller unit,

Then you'd better hesitate,

2.

Suppose the guestion reads

*15 from 4%

Well, 5 from 4 you cannot take,
50 you must go next door.

3e

To tens' house you must turm
Politely knock and say,

"May I please borrow Jjust one ten
To do this work today?"

4.
Then back to Units' house
You proudly take that ten;
You change it to ten unites,
And then start your work again.
Se

You &8dd the ten to fcour,
The number's now 14;

And 5 from 14 leaves a 9
As you have always seen,



6.
Then back you go to tens,
And, oh, remember, do,
That you've already borrowed
S0 it now is 1 from 2.

7

You write the answer then,
How quickly it was donej
Don't you all agree with us
That borrowing is fun?l

lsister M. Rose Anita, I.H.M., Progress in Arith-
metiec, Grade 3 Teacher's Manual and Key, igfgcagoz
iem H, Sadlier, Inc., 1958).



AFFPENDIX IV
PHOTOGRAFH OF MATH BUILDER
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