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A TRAINING PROGRAM TO DEVELOP SPECIFIC MANUAL DEXTERITY

SKILLS ©OF DOWN'S SYNDROME: CHILDREN

by Susan Patterson

"y

State University College at Brockport, New York

ABSTRAET

This study was designed to determine if the fine
motor skills qﬁmsh{ge young qun!a Syndrome children -function-
ing below average in manual dexterity skills could be
improved through a systematic training program. The )
selected subjects were met individually for thirty minutes a
day, foyr days per week (Monday through Thuraday), for a
period of sewvén weeks. Eaéh:child was trained@ by repeated
practice on ten specific tasks involving arm, hand, and
finger manipulation.,. Subjective data recorded during each
session by the investigator indicated that, generally, all
three subjectd appeared to improve on the manual dexterity
taske, These results were supported by gains generally
found in the Purdue Pegboard, the Crawford Small Parts
Dexterity Test, and the Stromberg Dexterity Test which were
administered prior to and at the completion of training,
However, limitations of the study prohibit the conclusion
that improvement was due to the systematic training program

employed in the study.
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CHAPTER 1
INTRODUCTION

Down's Syndrome (Mongolism) constituses the largest,
single identifiable, clinical category of mental retardation.
This group represents approximately one-=third of the train-
able mentally retarded populgtion. From ten to twenty
percent of profoundly mental%y‘retarded children are of this
etiological claasification with an average Intellectual
Quotient (IQ) between twenty-five and forty-nine.

Down's Syndrome (DS) infantg, as a group, demonstrate
a deyelopmental lag in motor performance as early as six
months of age in comparison to’the normal infant. At six
months of age the DS child is already two months behind the
normal child in motor pegf;rm;hqe. By ‘the time the infant
reaches one year of age he or she is four to five months
below noyrmal chrondlogical age expectation. By the fifth
year of life, the child is approximately two years behind

and unable to perform such specific tasks as buttoning a

shirt or riding a tricycle.1 Also at this chronciogigii\iff

> \\\
.

-

1Karl Fishler, Jack B, Share, and Richard Koch,
"Adoptation of Gesell Developmental Scales for Evaluation of
Development in Children with Down's Syndrome (Mongolism),"
American Journal of Mental Deficiency, 681643, 1964; ‘see also
Janet Carr, "Mental and Motor Development in Ybung Mongoloid
Children," Journal of Mental Deficiencies Research, 14:209,

-1-
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gross eye-hgnd coordination is quite poor and hand movements
are uhsteady,? _

Investigators have reported that overall gross motor
skills -of the DS child are also below those of the normal
child and non-DS retarded child.3 DS individuals also are
inferior - to non-DS individuals in tasks involving fine motor
discrimination and cohtrol.4 In addition to fine and gross

motor skills, +the DS child does not appear as physically

1970; see also Jack B. Share“and Rondld W. French, "Guide-
lines of Early Retor Development in Down's Syndrome

Children for Parents and Teachers." Special Children, 1(2):
63-64, Fall 1974,

2Mary M, Thompson, "Psychological Characteristics
Relevant to the Pre-School Mongoloid Child," Mental Retar-
dation' 1J 14&. 1‘9630

3sensina J, Pertejo, "Ld Escuela Metrica de Osertsky
Paraclexamen de la Motorica," Rev, Psychol, Gen., Ap}, 539-53,
1950, as quoted in Behavioral Abstracts, 26:6283, 1952; see
also Gerard J, Bensberg and Gordon N, Cantor, "Reaction Time
in Mental Defectives with Organic- and Familial Etiology,"
American Journal of Mental Deficiency, 62:537, 1957; see
also Kenneth R, Blessing, "The Range of Mongoloid in Train-—
able Classes," American Journal of Mental Deficiency, 63:
312, 1959; see also Robert B. Kugel and David Reque, "A
Coamparison of Mongoloid Children," Journal of American
Medical Association, 175:961, 1961; see also Bryant J,.
Cratty, "The Percgeptual-Motor Attributes of Mentally
Retarded Children and Youth," Mental Retardation Services

Board of Los Angeles County, 6:45-50, August 1966.

4Robert H., Cassel, "Relation of Design Reproduction
to the Etiology of Mental Defectives," Journal of Consulting
Psychology, 131427, 1949; see also Beates Hermelin and N,
O*Connor, "Shape Perception and Reproduction in Normal
Children and Mongol and Non-~-Mongol Imbeciles," Journal of
Mental Deficiencies Research, 5:71, 1961l; see also Robert M,
Knights, Brian R., Atkenson, and Jo%¥eph A, Hyman, "Tactual
Discrimination and Motor Skills in Mongoloid and Non-Mongo-
loid Retardates and Normal Children," American Journal of
Mental Deficiency, 71:1899, 1967, :




fit;5 or have as fast reaction times® as other fetarded
individuals.

The DS chiid suffers the additional burden of being
born with brain injury where pathology to the central_
nervous system contributes to poor motor development.7 Also,
poor motor skills of the DS child are attributed to
h.ypotonia.8 The lack of muscle tone is tentatively related
to a smaller cerebellum or to céfébellar impairment (not yet
verified).9 Investigators have demonstrated that the brain-
stem and cerebellum of DS ch?ldren are considerably smaller
than those oflgg}mélﬁchildren.lo

A disproportionate number of Down'8 Syndrome children

SL.T. Hilliard and Brian H, Kirman, "Down's Disease
(Mongolism)," Mental Deficiengx London: J, and A, Churchill
Ltd., pp. 449-83, 1957,

6Gc, Berkson, "An Analysis of Reaction Time in Normal
and Mentally Retarded Young Men," Journal of Mental Defici-
encies Research, 4:59-67, 1960,

7Char1es W, Telford and James M, Sawrey, The Excep-—
tional Indlvidual New Jerseys Prentice-Hall, pp. 2oN-55,
1972,

BN. O'Connor and Beate F, Hermelin, Speech and
Thought in Severe Subnormality, New York: Macmillan Co,,
p. 101, 1963; see also Hilliard and Kirman, loc, cit,; see
also B, H. Kirman, "Epilepsy in Mongolism," Archives of
Disease in Childhood, 26: ; 501-3, 1951,

9Brian,H. Kirman,, "Epilepsy in qugoligm," Archives
of Disease din Childhood, 26:501-3, 1951,

10L. Crome, Valerie Cowie, and Eliot Slater, "A
Statistical Note on Cerebellar and Brain Stem at Eight in
Mongolism," Jdournal of Mental Deficiencies Research, 10:71-
2, 1966, -
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have skeletal deformities‘which could possibly contribute to
inferior motor behavigr and it has been found that DS
children are significantly retarded in measures of linear

growth and assessed skeletal age when campared to normals of

-

the same chronological age and sex. Causal factors for
defective motor patterns may be (1) the characteristics of
the DS individual's growth patterns, (2) .lack of motivation
in an institutional setting, (3) inappropriate reinforcement
techniques for maximal development of potential motor
abilities, and (4) possible ;égression_}p*motor patterns due

g

to association with intellectually subnormal peers or

models. 1!

Knowledge concerning individuals with DS indicates

that expected mental development will ordinarily allow no

more advanced econamic endeavor than employment in a

sheltered workshop.12

Great accuracy of motor control is rarely achieved,

and even those with higher mental ages have imperfect
motor control...Most mongoloids are unable to help in
any trade regquiring gkilled motor control, This limits
their usefulness.,.l

This finding is supported by researchers who have demonstrated

that DS adults have imperfect fine motor control which limits

llyames Stiehl, "The Motor Abilities of Children with
Down's Syndrome," Unpublished Thesis: University of
California at Los Angeles, 1973,

12y,p, Bud@ Fredericks, "A Comparison of the Doman-
Delacato Method and Behavior Modification Method Upon the
Coordination of Mongoloids," Teaching Research Project #RD
2753-p-68, pp. 3-22, January 1969,

13G. Berkson, loc, cit.
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their economic usefulness. Sheltered workshop personnel

who work with adult DS individuals have commented on the
difficulty in their ability to synchronize bgth. hands, !>
Further those with Intellectual Quotients below sixty -have a
marked inability to .perform tasks invelving manual dexterity.
It is reported that DS subjects are inferior to normals
matched on mental age on tactile discrimination tasks,

While more research is needed, the lack of muscle coordi-
nation and poor motor develoémept seem to play a major role

-
in preventing the DS adult from even limited economic use-

fulness in the majority of sheltered workshep activities.16
Employment of‘Ds persons has not been of ma jor
concern ,in years past because of high mortality rate during
infancy and. early ch:lldhood.17 Diseases of the respiratory
organs and the heart. were among the major causes of death,
These diseases in the past extracted a high death toll

among the Down's Syndrame population. However, with improved

medical attention and the use of antibiotics the span of

18

1ife of the Down's indiviwvial_ has been increased., Over the

l4m M, Foreman, '"The Mongoloid Child-Behavioral
Description," Special Education in Canada, 41: 11, 1967;
see also Fredericks, loc, cit,

15Gordpn N, Cantor and Chalmers L, Stacey, "Manipu-
lative Dexterity in Mental Defectives," American Journal of

Mental Deficiency, 561408, 1951,

16Foreman, loc. cit.; see also Fredericks, loc, cit,

17predericks, loe. cit.

18apraham Levinson and J. Bigler, Mental Retardation
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institutiocnalizing the trainable mentally retardedg23 When-
ever possible, DS pergsons should either live at'home or
maintain contact with their families., It is essential that
DS pergsons be regularly employed; thus supervised workshops
provide one solution for these occupational problems,
Measures to secure adequate workshop facilities
have already been undexrtaken. The Vocational Rehabilitation
Act of 1965 authorized a comprehensive program.of federal
financial assistance for stagg planning of rehabilitation
and workshops,  for the construction of new sheltered work-
shopsy; and for the imprqvement of existing workshops.
Special provisions were made for the mentally retarded to

24 Expanding

permit -the: inclusion of residential facilities,
the Act of 1965, the Vocational Rehabilitation Act of 1973
provided for individualized rehabilitation programs for the
severely disabled, and authprized state wocational rehabili-
tation agencies to make federal matching funds available for
meeting the costs .of constructign and equipping rehabili-
tation -facilities, including the expansion and remodeling

of existing buildings apnd the. purchase of workshops and

facilities for work evaluation and personal and work adjust-

ment. The Act also provided grants for programs and

23samuel A. Kirk, Educating Exceptional Children,
Boston: Haughton-Mifflin Co., p. 226, 1962, i

24Marvin Rosen, "Rehabilitation, Research, and
Follow-Up within the Institutional Setting,” Mental Retar-
dation, 5(5)17-11, October 1967,



construction planning,..-initial staffing (For four years,
three months) residential agpcmmodations~for<meg;plly
retarded workers and those with severe mobility problems,
and training services directed toward career advanceméﬁtazs
Further;,; to amend the Vocational Rehabilitation Act of 1973,
Public Law #95-602 cited as the "Rehabilitdtion, Comprehen-
eive .Services, and Developmental Disabilities Amendment of
1978," provided@ for a community service employment program
for handicapped individuals and comprehensive services for
independent 1iving for handicapped individuals.?® with
workshops expanding, phere’is a need to prepare DS adults to
function effectively in a sheltered workshop; but with
limited intelligence and poor coordination, performance is
prohibited.

There is some evidence that the individual with DS
can reach a suitable level of manipulative skill. Langdon
Down?’ found that the manipulative ability of DS indiutduals
is deficient but can be strengthene€d by a systematic train-

28

ing program, Further, Fort suggested that training should

begin at seven years old and even younger. Fredericks29

25Goldenson, loc. cit.
26pyblic Taw 95-602, 92 STAT. 2885, November 6, 1978,

27rangdon H. Down, "Observations oh an Ethnic Classi-
fication of Idiots," London Hospitdl Decture:Reports, 3:259,

1866.

28gsamuel H., Fort; "The Training of an Idiotic Hang,"
Association of Medical Officers and American Institutions for
Idiotic and Feebleminded Persons Proceedings, p. 547, 1895,




¥ 'n.a specific nine-week experimental study compared’

I _the Doman-Delacato Method and a structured physical
Yeducation program plus behavior modification methods and

§ .. found the Doman-Delacato Method improved the coordination
of the young DS individual. In his study ‘he assumed that

improved coordination during childhood will improve the DS

‘i individual'’s coordination as an adult and thus improve their

" vocational potential, Several studies demonstrated that

o

after two yeaf% of training in sheltered workshops,
successes can be'a;hieved in various manual dexterity
skills,30 ‘

Part of the difficulty which individuals with DS
have with learning skills that are necessary for workshop
employment is the inability to effectively perform tasks
which inveolve manual dexterity. If manual dexterity tasks
can be broken down to fine motor components rather than the
acquisition of the total motor pattern, task performance
may 1ncre5§e, and perhaps more trainable mentally retarded

DS individuals will be able to accomplish specific manual

dexterity tasks., -

29predericks, loc. cit.

30J. Tizard and F.M, Loos, "The Learning of a
Spatial Relations Test by Adult Imbeciles," American
Journal of Mental Deficiency, 59:186, 1954; see also Clarke
and Hermelin, loc, cit,
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Sumary

It has been demonstrated that the DS manifest a
progressive developmental lag in motor performance in com-
~parison to the normal individual, Not only is the DS -
individual below his intellectual normal counterpart in gross
and fine motox skills, but may also be below the non-DS
trainable mentally retarded. Rossible. factors attributing
to poor motor performance of DS individuals are skeletal
deformities and brain injury;

As avregg;t;of-poor,ﬁ:tor performance, DS indiwvidual
econcmic usefulness is greatly limited, 1In the past,
employment of DS indiﬁiduals was- not of concern to- the
community due to the short life -expectancy of the DS,
However, with improved medical attention their span of life
has been increased, It has been noted that the trainable
mentally rétarded must be placed in the least restrictive
environment, thus more will be in the community which poses
a problem for the general public, With the increasing
number of DS individuals it is necessary to provide sheltered
workshops for the DS as is stated and provided for in the
Vocational Rehabilitation Acts of 196531 and 197332,

Having workshops available, consequently one must

~

prepare the Down's Syndrome population to reach a suitable

level of manipulative skill to be employed, It has been

31Rosen, loc, cit.

32Goldenson, loc. cit,
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demonstrated in Frederick's study that successes can be

achieved in manual dexterity skills through systematic traine -

G R i L Bttt i

- ing programé for the trainable mentally retarded adolescent.
;AWhile training programs have been initiated for the adoles-
cent and adult DS, no reported program for the youriger DS

- individual has been researched, It has been suggested by
many profeséionala thét training can begin as young as seven
years of age. To date, no research could be found‘that
applied to tﬁis suggestion, ’3t is necessary to break down
manual dexterity skills to leés complexity in a training
program to increase the motor performance of DS individuals.
If the acguisition of.theseﬁpatterns can be improved,
possibly the DS will be successful on specific tasks

required for sheltered workshop employment.

Statement of the Problem

‘The purpose of’ this study was to investigate whether
the fine motor performance of the young trainable mentally
retarded child with Down's Syndrame could be improved through
training on specific manual dexterity tasks. The selected
subjects were trained by ‘répeated pradtice -on ten specific
tasks involving arm, hand, and finger manipulation. The cne
main question in this study was the following: Would this
training program improve the motor performance of DS
subjects as determined by results on the manual dexterity

tasks?



B

Importance of the Study

The results of this study would déetermine if manual

T T T R R SR e A

. dexterity skills of DS could be improved at an early age. If
- the results were positive, a specific training program as

' presented in this study could be utilized in a school setting.

Limitations of the Study

An important aspect in,ad; investigation is the
. consideration of the factors and variables éhat could
possibly effeé; its internal and external validity. &As is
apparent in the Teview of Iliterature presented in the next
chapter, there are many factors involved in the development
of fine motor skills, and it would ‘be impossible to ‘control
all of these in a case study .of motor performance. Some of
the factors that cguld ‘influence motor performance during the
training period and certain other limitations of the study’'s
design are discussed below,
1. It is realized that the time spent in training
(thirty minutes each day, four days a week) covered only a
small portion of the total seven weeks of the training
period, Fine motor functions taking place at home, on the
street, and in the classroom are certainly of significance,
but could not be controlled in the study.
2, It is realized that the setting and methods
emploved in this study limited the generalizability of
eventual findings, The population of the study was limited

to three DS boys, ages nine to twelve, enrolled in public

school,
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3. The implementation of the treatment was
undoubtedly influenced by the investigator's personal style
and idiosyncrasies of teaching and momentary intuitions,

4, Another limitation of the study with respect to
causality of changes was the fact that no control group was
included, It is not certain that the results in this study
were due to the treatment or other factors. However, to
allow for analysis of this type, a second group would have
been necessary that would reﬁeive another particular train-

~>

ing other than that employed in this study.

Definition or clarification of Terms

For the purpose of this study, the terms presented
below are defined or clarified as follows:

Down's Syndrome, A genetic disorder, usually not
33

inherited, in which there is an error in cell division,

Manual Dexterity. The ability to make controlled

manipulations of objects involving arm, hand, and finger

movements, 34

Performance, The measure of a child's skill on a
distinct motor task.35

Trainable Mentally Retarded, As determined by the

Stanford@-Binet Individual Intelligence Test, those who score

33Fredericks, loc, cit.

34Edwin A, Fleishman, The Structure and Méasurement
of Physical Fitness, New Jersey: Prentice-Hall, pp. 23-4,
19640 -

35paniel Zachofsky, "The Effects of Extrinsic
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from twenty-five to forty-nine are termed ”trainable,"36

einforcement Upon the Motor Performance of

Learning Disabled Children on a Selected Motor Task,”
Unpublished Thesis: State University College of New York at
Brockport, 1974.

36Rick A. Heber, "Manual on Terminology and Classi-
ication in Mental Retardation," American Journal of Mental
eficiency Mongoloid Supplement, 63:214, 1958,




CHAPTER II
REVIEW OF LITERATURE

En this chapter, literature pertaining to the
performance of the trainable mentally retarded with Down's
Syndrome (DS) on fine motor skilié is reviewed,

One of the most recent investigations on the motor
development of DS individual® was conducted by Share and
French,l Spec%%icéily, from the information collected on
fine motor skills, Share and French demonstrated that the
fine motor skills of DS children are inferior to those of
the intellectually normal, The Down's child not only has
deficit motor skills, but also there is a gradual but
steady discrepancy in subsequent progress. For instance,
DS infants are slightly below the normal motor pattern of
development during the first six months of life. By the
time infants reach one year of age they are often develop-
mentally four to five months behind normal chronological
agé performance, This lag nearly doubles by the time
children reach their second birthday. bIn this investigation

scores were given for selected developmental landmarks,

ljack B, Share and Ronald W, French "Ggidei nes of
Early :Motor Deveélopment in Down*®s Syndrome Children for

Parents and Teachers," Special Children, 1(2):61-65, Fall,
1974,

-15-
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(for example, transferring objects in hands, walking
unsupported, dressing self into simple garments, etc.) in
comparison to the age of onset of Gesell normals (based on
the Gesell Developmental Schedules?) to Down's Syndrome
subjects., Directly related to fine motor skills, the Down's
infant wag three months behind the intellectually normal
when transferring objects from one hand to another,

Further, at four years of age, the Down's child was already
two years behind a normal child in drawing or imitating a

>
circle. This study pointed out that there exists a wide

’

variation in the age of onset on the motor landmarks

contributing to indi&idual differences such as various
genetic determiners, phygical status, socio-econaomic back-
ground, home, versus institutional care, and a host of other
variables apparently accounting for the range in motor
developnment,

A study by Berkson3 presented a series of experi-
ments to analyze reaction time in simple manual dexterity
and visual tasks. In this study, a reaction time (RT)
technique was employed to determine whether intelligence is
related to psychological functions involved in RT situations

which vary'in complexity. Four experimental procedures

2Arnold Gesell, Henry M. Halverson, Helen Thompson,
Frances 1. Ilg, Burton M. Costner, Louise Bates Ames, and
Catherine Amatruda, The First Five Years of Life, London:
Methuen and Co., pp. 319-43, 1940. -

3G, Berkson, "An-Analysis of Reaction Time in
Normal and Mentally Rtarded Young Men," Journal of Mental
Deficiencies Research, 4:59-67, 1960.
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consisting of -a Simple Response, Complex Response, Simple
Button Press, and a Choice Button Press were administered
on three successive days, The importance of speed was
emphasized to the subjects in all four tests, Sixty~-six
subjects, sixteen with DS wére given twenty trials in each
of the four procedures, The results demonstrated that the
DS group were significantly slower on reaction time than a
group of undifferentiated defectives matched on IQ, In
summary, the experiments congirmed the existence of a
relationship between IQ and speed of reaction on manual
dexténity tasks in the lower half of the IQ range. (between
twenty=five and forty-nine).

A 'study by Knights, Hyman; and szny4 compared the
performarnice of brain injured children (mean chronological
age of 14,06 years), Down's Syndrome children (mean
chronological age of 11,71 years), and familial mentally
deficient (chromological age of 11.3 years) on a task
involving tactual, spatial, and kinesthetic abilities, The.
forty-one children performed the Sequin-Goddard Formboard,
modified to contain eight blocks, first with the dominant
hand, then with the non-dominant hand, and then with both
hands. -"The subject was not allowed to see the board or

blocks at any time before, during, or after the three trials,

4Robert M. Knights, Joseph A, Hyman, and Marius A,
Wozny, "Psychological Abilities of Familial, Brain Injured,
and Mongoloid Retarded Children," American Journal of
Mental Deficiency, 70:454-7, 1965,
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Each trial was timed with a stopwatch. 1In general, the data
indicated that on a non-visual psychamotor task a ma jority
of DS children were unable to perform as well as other
familial mentally retardates and brain injured children.
Also, DS subjects were unable to interpret their tactual-
kinesthetic sensations, The results indicated that tactual

perception appeared to be nearly equivalent in the three

groups,

5 compared the

Knights, Atkenson, aéd Hyman
performance of .nineteen matched DS (mean chronological age
of 14,7 yearsj and nineteen non-DS (mean chronological age
of 15.1 years) mentaily retardates on fine tactual
discrimination’ tasks and six motor skills, In the first
experiment, the results suggested that fewer DS subjects
who were matched with non<DS retardates on chronological
age and IQ were capable of performing tactual and kinesthetic
discrimination tasks, However, those ‘DS subjects who were
able to reach the criterion, performed as well as the non-
DS subjects, In the motor skills experiment, although the
differences between the two groups were not significant, it
is interesting to observe the direction of the results.
The DS children were inferior to the non-DS on a steadiness

test, the dynanometer, and the reaction time test. The DS

subjects tapped somewhat more rapidly and completed the

SRobert M, Knights, Brian R. Atkenson, and Joseph
A, Hyman, "Tactual Discrimination and Motor Skills in
Mongoloid and Non-Mongoloid Retardates and Normal Children,"
American Journal of Mental Deficiency, 71:894-900, 1967.
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pegboard quicker than the non-DS subjects. The performance
of both DS and hon-DS mentally retarded (mean age of
fourteen,K years) was comparable- to fiwve year cld intellec-
tually normals on all tasks except the dynanometer.
similarly, Gordon® found Ds individuals equal to intellec-
tually normal children on visual tasks and inferior on
tactile discrimination tasks.

Also, O'Connor and Hermelin7 compared twelve
intellectually normal childrén (mean chronological age of
five years), matched with su;normals for mental age, twelve
DS adults (mean chronological age of twenty-four years),
and twelve non-DS meﬂfally retarded adults (mean chronologi-
cal age of twenty-four years) on visual and stereognostic
shape recognition tasks as determined by a discrimination
task involving five shapes based on Greek letters., The
subjects were instructed to look at the figures and trace
their outline carefully with their hands., After one minute
of presentation the same shapes .as well as five other novel
ones were presented again and the subjects were to say
which shapes were new and which were familiar, The results
demonstrated differences between the three groups in stereog-

nostic shape reccgnition, while no differences in visual

€Alan M, Gordon, “"Some Aspects of Sensory Discrimi-
nation in Mongolism," American Journal of Mental Deficiency,
49:55-63, 1944,

7N, O'Connor and Beates R Hermelin, "Visual and
Stereognostic Shape Recognition. in Normal Children and
Mongoloid and Non-Mongoloid Imbeciles," Journal of Mental
Deficiencies Research, 5:63-66, 1961,
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discrimination were reported., Non-DS subjects performed
the stereognostic recognition tasks better than the DS
subjects; and further, imbecilq adults were superior to
normal children (matched on mental age) in stereognostic
shape recognition.

Another experiment by Hermelln and O'Connor8
confirmed the findings of differential abilities in
normals, DS, and non-DS mqnta;lg retarded suh;ects in motor
response skills., Normal, Dssgnd non-DS mentally retarded
children were gompared on matching recognition, copying and
reproduction gaskg: All groups were found to obtain higher
scores on matching tﬁéks than on recognizing designs fram
memory. .On the other hand, there was a group difference in
the drawing tasks. DS subjects' performance on both_qopy-
ing and reproducing from memory was inferior to the non-DS
mentally retarded and intellectually normal subjects,

These results support previous findings that DS sub jects
are inferior tq qpn7DS individuals in tasks involving fine
motor discrimination- and centrol, Similar to Hermelin and

9

O'Connor's findings, Cassell” found that the DS group was

inferior to the non-DS .group in reproducing designs from

Bpeates F. Hermelin and N, O*Connor, "Shape Per-
ception and Reproduction in Normal Children and Mongol and
Non-Mongeol Imbeciles," Journal} of Mental Deficiencies
Research, 53167-71, 196l.

9Robert H., Cassell, "Relation of Design Reproduc-
tion to the Etiqlogy of Mental Defectives," Journal .of
Consulting Psychology, 13:421, 1949,
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copy. He .concluded that faulty reproduction of design
cannot be attributed to perceptual impaiément bﬁt is due to
sane other factor, such as lack of attention and memory or
inability to imitate and carry out a motor response,

10 investigated the phenamenon of

Cantor and Stacey
manipulative dexterity in mental retardates., The study
consisted of one hundred and seventy-five male mental
defectives with a mean chronological age of 15.34 years and
a mean IQ being 64.8. Using _ the Purdue Pegboard as a test
to measure right-hand, left hand, both hands, and an
assembly operation, they fourid that intelligence and
dexterity are significantly related; that the higher the IQ,
generally the better the subject will perform on manual
dexterity tasks. Further, the .experiment .indicated that in
this group of defectives at least, manipulative dexterity
as measured by the Purdue Pegboard reaches its maximum level
of development by the age of fourteen or perhaps earlier,

Studies have demonstrated that DS mentally retarded
individuals can reach a ‘suitable ‘level of manual dexterity
skills, In the first recorded publication on Down's Syndrome,

11

Langdon Down observed that the manual ability of Ds

subjects is deficient but could be strengthened hy a

lqurdon N. Cantor and Chalmers L, Stagey, "Manipu-
lative Dexterity in Mental Defectives," American Journal of
Mental Deficiency, 56:401-10, 1951.

llLangdon H. Down, "Observations on an Ethnic
Classification of Idiots,* London Hospital Lecture Reports,
31259, 1866,
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structural training program, Not until just the last thirty
years or so has the research of motor developmeht of DS
children begun; Tizard and Loos12 demonstrated that after
two years of training in sheltered workshops, successes were
achieved by six DS. adults in wvarious manual dexterity skills,
Given practice on the Minnesota Spatial Relations Test, all
showed rapid improvement and considerable trangsfer of learn-~

ing, Frederickal

3 in a nine-week study, used two

systematic training programs, the Daman~Delacato Method
versus a structured physical education program plus behavior
modification. .In his investigation he Assumed_that improved
coordination during childhocod would improve their vocational
potential, It was the purpose of-hi;_study to determine if
a systematic training program would improwe the manipulative
ability of Down's Syndrome adolescents. At the conclusions of
his investigation he found that the Daman-Delacato Method
improved the coordination of DS mentally retarded
individuals.

-

In concl&sion, studies by Share and French,14

127, Tizard and F, M., Loos, "The Learning of a
Spatial Relations Test by Adult Imbeciles," American
Journal of Mental Deficiency, 59:80-90, 1954,

13H.D. Bud Fredericks, "A Comparison of the Doman-~
Delacato Method and Behavior Modification Method Upon the
Coordination of Mongoleids," Teaching Research Project, #RD
2753~pP=68, January, 1969,

l4share and Frenéﬁ, loc, cit,
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15 Knights, Hyman, and Wozny,16 Knights, Atkenson,

18 19°

Berkson,

and Hyman,17 Gordon, O*'Connor and Hermelin, Hermelin and

20 2

Caasell,»l Cantor and Stacey,22 Down,23 Tizard
S

O'Connor,
and Loos,?4 and Fredericks?® confirm the fact that DS
individuals are inferior to both intellectually normal and
non-DS retarded on tasks requiring fine motor skillsj;
however , the precise reasons for-inferiority in the develop-
ment of motor skills are presently unknown. A number of
studies support a hypothesis that DS children demonstrate a
developmental lag in motor .ability. Furthermore, it has
been demonstrated that IQ is related to performance and
total reaction times. That is, individuals in the lower
half of the IQ range are unable to perform and are signifi-

cantly slower on manual dexterity tasks requiring speed of

15perkson, léc. cit,

16Kn1ghts, Hyman, and Wozny, loc. cit,
17Knights. Atkenson, and Hyman, loc, cit,
1BGordon, loc, cit,

190+ Connor and Hermelin, loc. cit,
20germelin and O'Connor, loc. cit,
21Casse11, loc. cit.

22Cantor and Stacey, loc. cit,

23Down, loc. cit,

24myzard and Lods, loc. cit.

25Fredericks, loc, cit.



24
reaction than the upper half of the IQ range,

There is same evidence that the DS 1ndi§idual can
reach a minimal level of manipulatiwve skill through
systematic training programs to function adequately in a
sheltered workshop. More work is needed to establish
whether their impairment of poor fine motor coordination is

26 5nd to what

permanent as indicated by Cantor—-and Stacey,
extent suitable training methods may result in improved
performance at tﬁe younger ages. While training programs
have been.initiated for the adole%centgand adult DS, no
reported program for Fhe younger DS individual has been
researched., It has been suggested by many professionals
that training can begin as young as seven years of age. To
date, no research could be found that applied to this
suggestion., It is the purpose of this investigation to
determine if the fine. motor”skills of -trainable mentally
retarded children with Down s Syndrome ¢an be .improved
through systematic training programs of manual dexterity

tasks at an early age,

26cantor and Stacey, loc. cit,



CHAPTER IIX
METHODS AND PROCEDURES

This study analyzed the effects of a training
program of selected tasks on the development of manual
dexterity skills in mentally ret;;ded Down's Syndrome children.
The treatment was administered over a seven week period.
This chapter .deals with the description and selection of

subjects, description of training tasks, tests and

procedures, and prodgram procedures.,

Description and Selection of Subjects

The subjects consisted of three males diagnosed as
Down'S Syndrome. George, the youngest of the three was nine
years and one month old at the onset of this investigation,
recorded an IQ of thirty-five as determined by the Stanford-

Binet Intelligence Test, and functioned at a mental age of

four years and nine months old. Danny, the oldest of the
three was eleven years and eight months old, recorded an

IQ of thirty-four as determined by the Stanford-Binet

-

Intelliqence"Test, and functioned at a mental age of three
years and ten months, Paul was nine years and eleven monthsg
old at the onset of this investigation, recorded an 1Q of

forty-five as determined by the Stanford-Binet Intelligence

Test, and functioned at a mental age of four years old,

-25-
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‘No subject had any gross neurological or sensory impairments.

Those subjects meeting the established criteria, that

?is, diagnosis of DS, between nine and twelve years of age,
Tand no gross impairments were randomly selected from the
‘trainable mentally retarded classes of the Board of

cCooperative Educational Zervices, Secondary Supervisory

For S5chool Record Infor-

: District, Spencerport, New York.

‘mation refer to Case Studies #l, #2, and %#3 (Chapter IV).

I

£

‘Description of Training Tasks®
3
:
3

The folldwing training tasks were randomly chosen,
Qprimarily because each task. involved arm, hand, and/or

;finger manipulation and were used in other research studies.1

4

-Each task was easy to administetr and could be performed by

?the subjects: successfully because of the various levels of
performance specified in each task.

Nut and Bolt Board -~ This task required turning a

@F-
4
b
E
]
3
inut clockwise and counterclo¢kwise, on and off a bolt pushed
|

ithrough a hole in an upright board with the fingers (refer
Lto Appendix A for the Objectives, Materials, Subject Matter,

%Proéedures, and Illustration),

Pegs and Holés - This task required hand and arm

2
‘dexterity for placing appropriate sized pegs into a woodsen

1H U. Pud Tredericks, "A Comparison of the Dchan-
Pelacato Method and Behavior Modification Method Upon the
~uoordinatlon of #Mongoloids,'" Teaching Research Project ::35-
'2753-P~-68, pp. 3-22, January, 1969; see also Max G. rrankel,
‘Wwilliam F, Happ, and Maurice P. Smith, Functional Teaching of
“the Mentally Retarded, Illinois: Charles C, Thomas, 19&0.
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pegboard., Three different sized pégs andwboards'were
utilized to allow for different levels of performance (refer
to Appendix A for the Objectives, Materials, Subject Matter,
Procedures, and Illustration). '

Knot Untyving - This task required finger dexterity

for untying single, double, and complex knots, Materials of
various length, thickness, and color were used to increase
levels of difficulty (refer to Appendix A for Objectives,
Materials, Subject Matter, Precedures; and Illustration).

Bead Tﬁféédigg - This task requiréd finger, hand,

and arm coordination for stringing assorted spoodls and beads
on a long cord. The degree of difficulty ranged from large
spools‘ﬁo medium sized spools and medium sizeé Yeads to
small beads (réfer to Appendix A for Objectives, Materials,
Subject Matter, Procedures, and Illustration).

Bean P;ﬁbement - This task required finger and arm

manipulétion employed in placing X nunbér of beans into a
specified container. Three different sizes of beans and
containers ranging from large, medium, to smalliwere used to
increase the level of difficulty (refer to Appendix A for
Objectives, Materials, Subject Matter, Procedures, and

Illustration). -

Tracing Outlines - This task required fine hand-eye

coordination for tracing dotted vertical and horizontal
diagrams using a writing utensil such as a crayon. The
levels of difficulty ranged from simple geometric figures to

complex designs (refer to Appendix A for Objectives,



i
E

-
EMqteria}s, Subject Matter, Procedures, and Illustration),
;
F
3
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3
.

' Gluing Cut-Guytg - ‘This task required hand and arm

Smanipulation for dluing paper cut-outs onto correshonding

;outliqu papers. The levels of difficulty ranged from large

ioutlines for smaller corresponding cut-outs to ocutlines and

1paper cut-outs of equal size (refer to Appendix A for

éobjectives, Materials, Subject Matter, Procedures, and
Illustration),

Dressing gechnigues and Shoe Lacing - This task

- required fine finger, hand, and arm coordination for practic-

ing dressing techniques such as buttoning, zippering, snap-
ping, hooking, and shoe lacing. The levels of difficulty
were apparent in the different sizes of the buttons, zippers,
snaps, and hooks and eyes (refer to Appendix A for Objectives,
Materials, Subject Matter, Procedures, and Illustration).

Lids and Containers - This task required fine finger

and hand coordination for snapping and unsnapping the 1lids
and caps én and off of appropriate plastic containers and
bottles (refer ‘to Appendix A for Objectives, Materials,
Subject Matter, Procedures, and Illustration).

Screwdriver -Manipulation -~ This task reguired hand

and arm manipulation for turning screws into a board with the
utilization of a screwdriver, G&crews of different diameter
were used to increase the level of difficulty (refer to
ppendix A for Cbjectives, Materials, Subject Matter,

Procedures, and Illustration),
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Tests and Procedures

Three subjects received a pre-test and a post-test,

Each subject was tésted individually on three different tests:

(1) Stromberqg Dexterity Test,2 (2) pPurdue Peqboard,3 and

(3) Crawford Small. Parts Dexterity Test:4

Stromberqg Dexterity Test (SDT). This test measures

speed .and accuracy of arm and hand movement, Basically,
this test involves placing Fifty+four colored blocks (red,
yellow, and blue) in their regpective ‘holes either in
colunns or rows.as determined in the trials, There are four
trials, During the f;rst and third trials, the subject
places the blocks in rows of red, yellow, and blue, Then in
the second and fourth trials, the subject places the blocks
in columns "of red, yellow, and blue. The first and second
trials are for practice and are not timed; they allow the
subject to become fdmiliar with the materials and the two
tasks, THe second two trials are the 'same as the first two,

but are timed,

u

"The subject 'thust pick up.a certain ‘block, note its
color, -move it to "the formboard, place it in a specified
hole, pick up angther block, observe its color, and place it,

continuing this for fifty-four blédcks., The score is simply

- 2stromberq,Dexterity Test, University of California
at Los Angeles, Fsychological Corporation, XNew York, 1951,

3Purdue Pegboard, Science Research Associates Inc,,
Illinois, 1948, —

4crawford Small Parts Dexterity Test, New York:
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the total number of seconds required to complete the last
two trials, i |

Evidence of the reliability of the SDT came from two
studies, The first of these was a correlation -of the scores
of seventy female assembler and welder job applicants. Since
the value found was based on the correlation of .the scores
on one-half of the test with scores .on the other half, it
had to be corrected in order to represent the test as a
whole., This correlation, by the Spearman-Brown Formula,
resulted in a reliability coefficient of .84° \

The second stpdy to test for reliability of the SDT,
was a correlation of the scores of eighty male trade school
students on the third and fourth trials of the SDT.
Corrected by the Spearman-Brown Formula, the value found was
.87, (51m;;ar value, .90, was found for fifty male and
female college studenta).6

The test's validity showed a tendency for workers
with the better SDT scored (éhorter times, in §econds) to
earn higher wages than workers with the poorer scores
(Lonqer»time. in secon_ds).7

¥ - *

Purdue Pegboard. The Purdue Pegboard is a test of

manipulation dexterity providing separate measurements of

Fsychological Corporation, 1965.

Sstromberg Dexterity Test, loc. cit.

61bid.
7Ibid.,



Illustraticn: Stromberg Dexterity Test
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—

the right hand, left hand, and both hands together, It also
measures dexterity for two types of activities: one involv-
ing gross movements of hands and fingers and the other
involving primarily what might be called "tip of the finger"
dexterity needed in small assembly work.. |

Five separate test scores may be obtained with the
Purdue Pegboard: (1) Right Hand; (2) Left EHand; (3) Both
Hands; (4) Right plus lLeft plus Both Hands (abbreviated
R+1L+B); and (5) Assembly. All tests are performed on a
pegboard which is equipped with fifty .pins, twenty collars,
and forty washers located in the propér cups. The testee
should be seated comfortably at a table with the cups
containing the pins. and other parts ‘at the far end of/the
board, Test #l1, Right Hand requires plaéing as many. pins
as the testee can in the upper right ‘hand row, one at a
time, starting with the top hole. The testee keeps working
as rapidly as he can until the end of exactly thirty seconds,
The number of pins inserted is the score to be recorded on
the Profile Sheet, Test #2 is the same for the Left Hand,
On Test #3, Both Hands together. The testee picks up a pin
from the right hand cup with his right hand and at the same
time picks up a pin from the left hand:cup with his left
.hand and places the pins down the rows simultaneocusly for
thirty seconds. The total number of p§irs inserted is the
score to be recorded on the Profile Sﬁeet. Test #4, Right
plus lLeft plus Both Hands is not based’ onh.a separate test;

it is obtained by combining the test scores of the sequences
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described above., The score is the number of pins placed
with the right hand plus the number of pins placed with the
left hand plus the number of pairs of pins placed with both
hands, Test #5 (Assembly) tests more ﬁinute finger 4~ .
dexterity and consists of assemblying the pins, collars, and
washers, The testee picks up one pin fram the right hand
cup with his right hand and when placing it in the top hole
in the right hand row picks up a washer with his left hand,
As soon as the pin has been placed, he‘drOps the washer over
the pin, While the .washer is being placed over the pin with
the left hand, the testee picks up a collar with the right
hand, While the c¢ollar is being dropped over the pin, he

picks up another washer with his left hand and drops it over

the collar., This completes the first "Assembly® caonsisting

of a pin; a washer, a collar, and a washer, As the final
washer for the first assembly is being placed with the left
hand, the testee starts the second assembly immediately by
picking up another pin with his right hand placing it in the
next hole. It is important'in,the sequence that both hands
operate all the time, one picking up a pin, one a washer,
one a collar, and so on, Test for exactly one minute, The
number of parts assembled is the score to be recorded on the
Profile Sheet. Three trials for each test may be
administered, if desired,

Table 3.1 summarizes the resulﬁs of several studies

on the reliability of the several tests given by means of

[ &l
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Reliability of the Purdue Pegboard

One Three
Test Group . N Trial Trialsss

Right Hand College Students (men and women) 434 «63% .84
Left Hand College Students (men and women) 434 . 60% .82
Both Hands College Students (men and wamen) A34 . 68%* .86
Right+Left+Both College Students (men) 175 e 71¥ .88
Assembly College Students (men and women) 434 .68 .86
Assembly Radio Tube Mounter Trainees (wamen) 233 o 76% «91

e

*Test-retaest reliabilities of college students at Purdue University

**From L, V, Surgent, "The Use of Aptitude Tests in the Selection of Radio Tube
Mounters," Psycholo, Monog, 1947, 61, No. 2, 1-40,

'é*wThree-trial reliabilities obtained in each case by "stepping up"” one-trial
reliability by means of the Spearman-Brown Prophecy Formula,

o)
-

#E
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| the Purdueupegboard.a The reliability coefficients for the
one-trial nmeéthdd of administration and s;orinq‘éhe several
tests were cbtained by correlating test-retest- scores on the
groups indicated. The reliability coefficients for‘tﬁree-
trial administration have been predicted from the one-trial
reliabilities by means of the Spearman-Brown Prophecy
Formula, When the most precise measurement possible of
every individual is desired, it is recommended that the
three~trial method of administering the tests be followed.g
Generalilzations concerning the validity of any test
should be mdde with great caution, and this is particularly
true of dexterity tests. As Seashore10 has reported, motor
skills are quite specific and ordinarily not highly
correlated with each other, This situation perhapi accounts
for the fact that a given dexterity test may -have a rather
satisfactory validity for certain manipulative jobs and yet
be unsuitable for other manipulative jobs which might seem
to be very similar., It is therefore highly desirable to
conduct a study of the validity of several Pegboard tests
among émployees on a specific job for which the use of the-

test is contemplated, rather than attempt to generalize

8purdue Pegboard, loc. cit.

91bid,

10R,H, seashore, "Standard Motor Skills Unit,"
Psychol, Monogr., 39:51-66, 1928, and "Individual Differ-
ences in Motor Skills," Journal of General Psycholoqy, 3:
38-66, 1930,
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from available validity studies,ll

Crawford Small Parts Dexterity Test {CsPDT)., The

Crawford Small Parts Dexterity Test is a performance test
designed to measure fine eye-hand cocrdination consisting
of two parts, Part I, Pins and Collars, measures dexterity
in using tweezers to insert small pins in close fitting
holes in a plate and screwing them down with a screwdriver.
Separate scores are obtained for each part, The test
probably offers a more realistic indiéation of dexterity in
handling small parts than do tests involving the use of one
total of arm, hand, and/or fingers orlfingers alone,

The CSPDT was developed as a work=limit test; that
is the subject completes the entire task and his score is
the time required. Practically all of the normative data
for the CSPDT have been based on individual administration
of test under work-limit conditions, The average subjeét
can be tested in about fifteen minutes, Because this test
is not designed for the DS individual, adaptations were
arranged for this study; that is, instead of campleting all
thirty-six holes of Part I and all thirty-six holes in Part
IT the subject was instructed to complete six holes in Part
I and six holes in Part II, .

. For a group of war veterans tested at Trenton, New
Jersey, the reliability of each part of the CSPDT was
estimated by correlating the time required to caomplete the

first three rows with the time for the’last three rows,

1llpurdue Pegboard, loc. cit.
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For trade, technical, and academic studqnta in the Yonkers,
‘' New York High Schools, coefficients of correlation were
computed between the time for the first, third, and fifth
rows and the time for the second, fourth, and sixth rows.
The correlation coefficients, corrected by the Spearman-
Brown Formula, are presented in Table 3,2 for each of the
four groups. Under work-limit conditions the reliability
coefficients for the parts of the CSPDT seem entirely
satisfactory.

The "face validity" of the Crawford Small Parts
Dexterity Test, like that of other deiterity tests, simply
refers to the extent that it obviously resembles: or parallels
the activity or operation of a training course in which the
success or failure of the examiner is to be predicted.
Studies suggest the possibility of using the CSPDT as one

of the instruments in the selection of assemblers.12

Program Procedures

Before training sessions were ;nitiated, the
subjects explored each task, then the investigator
determined the level of functioning of: each subject through
observation, The subject then began practicing each task
at that phase at which he exhibited peiformance difficulties,
. Each child was met individually for thirty minutes
a day, four days per week (Monday throagh Thursday), for a

period of seven weeks. Training took place in a quiet room,.

12¢0rawford small parts Dexterity Test, loc. cit,




Reliability Coefficlients for Work-Limit Scores on the

Crawford Small Parts Dexterity Test

Males
part I Part II
Group N r mean SD r mean SD
Veterans 66 «91 507" 055 +«95 701" 1*13"
Trade High School Students 93 .80 449" 0*49" «91 740" 1°33"
Technical Students 56 .84 4°55" 0*51" «90 ge+15" 113"
Academic Students 118 «90 522" 1+12" «94 912"

l [] 36"

*From Crawford Small Parts Dexterity -Test, Psychological Corporation, New York, 1965,

Pe 9, .
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Illustration:

Crawford Small Parts Dexterity

Test
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with no distractions with the investigator sitting next to
the subject at a table., Each subject received four
different tasks each day (alternating each week) working
approximately five minutes on each task. (Refer to Appendix
B for Training Schedule),

The first and last three days of the investigation
were used for pre-testing and post-testing each subject on
their manual dexterity skills. The tests included the

pPurdue Pegboard, the Crawford Small Parts Dexterity Test,

r
and the Stromberg Dexterity Test, Results were individually

and descriptively analyzed because of;the small number of
subjects (refer to Chapter IV for Analysis of Data).

The training sessions were conducted in a systematic
manner, Adult demonstration and exploration were given to
help the subjects achieve and maintain the fine motor skills
that were to be developed according to each task. In order
to assess the progress of each subject®s performance,
subjective data was obtained each session by the investi-
gator, The subject's performance rate of manipulation,
behavior, and consistency were recorded for each task

(refer to Appendix C).



CHAPTER 1V

RESULTS AND DISCUSSION

This study was designed to determine if the fine
motor skills of three young Downi§ Syndrome children function-
ing below average in manual dexterity skills could be
improved through a systematié training program, The primary
focus of this ?E?pt?: is to ﬁ;esent the results qQf this
program in terms of fine. motor performance, As a matter of
interest, informatioﬁ*pertaining to subjective analysis of

social ‘and emotional: behavior is also presented,

Case Study #1 George

George was nine years and one month old at the onset
of the‘invéégigation. de was enrolled in a primary trainable
mentally retarded class at the Board of Cooperative
Education;l Services, Spencerport, New York, His intelli-
gence level, as measured by the Stanford=Binet Intelligence
Test, was thirty-five and his mental age was approximately
four years and nine months, He demonstrated voor articu-
lation which made it difficult to clearly understand what
George verbalized; however basic language skills were
acceptable, Throughout the twenty-one training sessions
George listened and followed instructions adequately. *is
meticulous work demonstrated that he would try and was
anxious to please., Tiredness, boredom, and frustration

42



43
- were common traits that George frequently demonstrated.
Tﬁese traits were evidenced by his switching of ‘an object
- from his preferred hand to his non-preferred hand. Hartman1
istated that fatigue ¢an cause a subject to switch hands
?during testing. Inappropriate behaviors such as making faces
in a nearby mirropr, pretending to eat the small task items,
~and chewing his tongue were exhibited often and detracted
George's attention from the assigned tasks,

The first three meefings with George involved pre-
testing his manual gexteri;y‘;bility utilizing the Purdue
- Pegboard, the Crawford Small Parts Dexterity Test, and the
Stromberg Dexterity Test (refer to Chapter III, for
complete test descriptions). During the first few -days
- with George, the investigator observed the subject’'s slow
;pace of performing and his quiet disposition. In the new
~and unfamiliar situation George was very observant to the
;surroundingS‘and less attentive to the tests being
~administered. This undoubtedly affected his test perform-
“ance, In Table 4.1 George's pre-test scores are provided

for the Purdue Pegboard, the Crawford Small Parts Dexterity

Test, and the Stromberg Dexterity Test.

- Observations Made During the Training Period

Initially, George demonstrated a very low level of

:performance. He demonstrated difficulty in such tasks as

1Hartman, "A Comparison of Motor Skills of Mentally



George's Pre-Test Scores for the

(1) Purdue Pegboard,

(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Te&t

Test Description Scoring

Purdue Pegboard Trial 1 Trial 2 Trial 3 Total
Right Hand 4 5 6 ‘15
Left Hand 3 3 4 10 °
Both Hands 3 3 3 9
R+L+B 15 10 9 34
Assembly 7 7 8 22 |

Crawford Small Parts Dexterity

Test . Time

y ) with 6 pins . 11:12,5
With 6 screws 13:57,3

Stromberg Dexterity Test Time
Part I 9:21,3
part. I 7128.8
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placing the small beans into the bowl, cup, and bag; untying
simple and complex knotss securing the bottle and can lids;
and executing' the Dressing Techniques and Shoe Lacing Task;
Nut and Bolt Board Task; Gluing Cut-Outs Task; Tracing Qut-
lineg Task; and the Screwdriver Task., George was able to
perform at an acceptable level of functioning with the Pegs
and Holes Task, placing large beans into the bowl ‘and cup,
threading the spools and large beads on a long cord, and
securing 1ids on the larger .gpntainers,

Gesell? 'tested normal children on fine  motor coordi-
nation and found that (1) the normal child at five years of
age can place ten pellets in a bottle within twenty seconds
and that this particular skill of pellet placement is
ordinarily developed at fifteen months of age, (2) begins
to dress himself at three years of age and by age five will
completely dress himself unassisted, and (3) can tie and
untie knots at age six, Share3 who demonstrated the same
schedule with 211 Down's Syndrome subjects found that (1) DS
children up to chronological age of six years old could not

place 10 pellets in a bottle within 20 seconds and that

Retarded and Normal Children," Exceptional Children, 25:352-
4, 1959, )

2Arnold Gesell, et. al., The First Five Years of Life,
London: Methuen and Co., pp. 319-43, 1940.

3Jack B, Share, "A Study of New Zealand Down's
Syndrame Children Under Six Years of Age," Unpublished
Doctoral Dissertation, National University of Mexico, 1971.
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péllet placement was developed at 36 mdnths of age in‘
comparison to normal children who devalop-this’skill at 15
months' of age, (2) dressing skills were not acccmplished
until after age six for the DS child, and (3) DS children
cannot tie and untie knots until after age six, (Information
pertaining to rotational movements, such as in the Nut and
Bolt Board Task and the Screwdriver Task could not be
obtained).

The investigator gqvgyapgroving raecognition to
George's manipulative performance, offered assistance when
he demonstrated extreme difficuylty when executing. a desired
skill, carefully demonstrated each task for him, and provided
him with verbal jinstructions.

Within the first nine training sessjions George's
manual dexterity skills were slowly developing, TFamiliarity
with the. environment and. improved social interaction with
the investigator.were factors .which accounted for improve-
ment in training sessions. Improvement.was noted in the
Dressing Techniques and Shoe Lacing Task (buttoning, snap-
ping, and zipping), .in placing beans in a bowl and cup
{3ean Flacement Task), and in securing all lids on their
respective containers (Lids and Containers Task). In some
‘instances it appeared tha£ progress was so rapid that khe
immediate change could s attributed to the fact that t™=

subject already had a repertoire of skills readily acapte?

ito perform with' his hands and fingers and momentarily he was

B iad

relearning the skills, Previous investigators have

ooy,

L]
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demonstrated that the development of adequate manual

! dexterity skills is not as rapid as was found in George's

case.? Tasks involving radial movement patterns as in the
Nut and Bolt Board Task, were slowly improved, It was noted
by the investigator that performing rotational movement on

a horizontal axis was less difficult for the subject than
executing this task on a vertical axies., Utilizing a screw-
driver on a vertical axis added to increased difficulty in
performing the skill of rotational movement, Né apparent
difference in the performance of clockwise and counter
clockwise direction was observed in rotational movements,

No apparent progress was accomplished with knot untying, a

very difficult task for the subject,

Further into the training period successes, as
specified in the daily checklists, were met with the Pegs

and Holed Task, Bead Threading Task, and Bean Placement Task

- and consequently performance speed was then taken into

account, Improvement in these tasks may hawve been due to
the a&aption of the grip most compatible with the task
requirement, an understanding of the requirements of each
task; and the manual repetition of each task. Nonetheless,
it appeared that accomplishments were achieved and rate of

manipulation was then recorded as demonstrated in Table 4,2,

4James Stiehl, "The Motor Abilities of Children With
Down's Syndrome," Unpublished Thesis: University of
California at Los Angeles, 1973; see also Samuel A, Kirk,
Educating Exceptional Children, Boston: Haughton-Mifflin Co,,
1962,




TABLE 4,2
George's Rate of Manipulation for the Pegs and Holes Task,

Bean Placément Task, and the Bead Threading Task

Initial Final
Task Time Trial Time Trial
b -
Small’Pegboard: ’
Both Hands 1:27 1:39
Right Hands 3,00 2:07
Left Handse 3:00 2130
15 Small Beans into Baé:
Right Hand 1150 1:28
Left Hand 1:00 1:04
10 small Beads: ..
Both Hands 2:28 1125

514
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All other tasks continued as programmed,

Improvement was not noticeable fréﬁ traiﬁing session
to training session, However, it appeared that definite
improvement was made over the course of the entire tréininq
period. Progress in fine motor performance was slow, but
appeared to be steady. Tasks that required finger dexterity
improved to an acceptable level G6f performance (able to
perform a skill independently without difficulty) as
demonstrated in manipulating 3he nut and bolt board, button-
ing and unbuttoning’, snapping and unsnapping, fasteniﬁg and
unfastening the hooks and eyes, and removing and secu;inq
the 1ids of various containers. In no instance did perform-
ance drop any great degree; however, performance remained at
the same level in knot untying, shoe lacing, fastening the
zipper, gluing cut-outs, tracing outlines,.and manipulating
the screwdriver appropriately., George's failure to progress
with these farementioned tasks may have been due to (1) task
complexity, (2) variability in anatomical features in which
the long fingered child may have cerfain manipulative
advantages over the short fingered child,5 (3) motivationali
procedures, and (4) an insufficient number of instructional
sessions for each task, As mentioned earlier, rapid progress,

as recorded in the daily check lists, was noted for the Pegs

and Holes Task, Bean Placement Task, and the Bead Threading

-

5Jack B, Share and Ronald French, "Early Moctor Develop-
ment in Down's Syndrome Children," Mental Retardation, 12:6,
December, 1974; see also Gesell, et, al,, loc. cit,



Task which could be attributed to (1Y familiarity of the
task done at school or home, (2) a repertoire of skills
readily adapted to perform the desired task, (3) repetition

of the task, and (4) motivational procedures.. .

Analysis of Test Scores'

The last three days involved post-testing George on
his fine motor performance using the Purdue Pegboard,

Crawford Small Parts Dexterity Test, and the Stromberg

Dexterity Test, Post-test scores are presented in Table 4.3,

In conparing pre-test and postertest scores of the
Purdue Pegboard, Crawford Small Parts Dexteriiy-Test, and
the Stromberg Dexterity Test, overall improvement was found
in fine motor manipulatiorn, ;mprovemeht‘rangedg%rgn twenty~
to seventy percent in the Purdue Pegbdard test .items Right
dand, Left Hand, Both Hands, and Assembly. ThEilowest
percent -0of increase was demonstrated iﬁ the ASSémbly test
item which required both the right‘and:Ieft hands working
together., George exhibited difficulfy:synchrcnizipg his
hands even though he could work with either hand. Continued
training on this particular skill proved to be beneficial as
is indicated in the post-test scores, The highest: percent
of increase was demonstrated in the Leét Hand test item
EGeorge's preferred hand).

In the Crawford Small Parts Deﬁterfty Test, Part I,

the subject performed at a slower time trial in the post-

test. This test item required the subject to pick up pins

with tweezers, No task in this stddy'utilized the use of an
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George's Post-Test Scores for the

(1) Purdue Pegboard,

(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Test

Test Description Scoring
Purdue Pegboard Trial 1 Trial 2 Trial 3 Total
Right Hand 8 8 7 23
Left Hand 5 6 6 17
Both Hands 3 5 4 12
R+L+B 23 17 12 52
Assembly 9 10 8 27
Crawford Small Parts Dexterity
Test Time
- . With 6 pins 12:40,1
With 6 screws 12:43,5
Stromberg Dexterity Test Time
{ <
part I 7145,0
pPart Il - 6107,9

is
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implement for picking up small items. George's post-test
time was faster in Part II of the CSPDT. This test required
the utilization of a screwdriver, Geogge improved one
minute and fourteen seconds over his pre-test time trial.

George demonstrated approximately one minute and
thirty seconds improvement in both Part I and Part II of the
Stromberqg .Dexterity Test. Basically, thils task required
placing different colecred blocks .in rows and columns,
George's better time could possibly beldue to his training on
the Pegs and Holes Task .and the Bean Placement Task, His
previous knowledge and acquired skill of color discrimination,
sorting, and matching were also factors to consider in his
completing this task successfully.

Further confirmation of positive test*fésults in
fine motor manipulation is supported by the prpgress recorded

in daily chegk lists,

Case Study 2 Dannvy

Danny was eleven years and eigﬁf months old at the
onset of the investigation, He was enrolled in a primary
trainakble mentally retarded class at the Board of Cooperative
Educational Services, Spencerport, New York, His intelli-
gence, as measured by the Stanford-Binet Intelligence Test,
éas thirty-four, ~is mental age was approximately three
years and ten months of age. A hearing loss due to an
impacted cerumen was medically correctg? with the use of a

hearing aid at an early age, Due to tﬁis handicap, his

language skills were limited., This made it difficult to
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clearly understand what Danny verbalized; however, basic
language skills were acceptable, Duringsthe study Danny was
cooperative, but at times could be obstinate and insist thaé
he instruct the investigator on several tasks, Verbal -
reprimand would alleviate this behavior and he would then
resume the assigned tasks with little disturbance -on his
part. Danny's tendency to hurry through several tasks resulted
in failure on task, and tasks were slovenly executed, It is
to be noted that this subject was capaﬁle of success on
many tasks., This was demonstrated when he was instructed

to work at a slow pace with consistent verbal prompting,

Overall, Danny was a likeable, friendly child who. on occasiaon

would harmlessly misbehave, R !ixi

The first three meetings with Dbnﬂy*iﬁ&oldﬁdﬂihe
assessment of his manual dexterity abdlity utilizing the
Purdhe Pegboard, the Crawford Small ﬁarts Dexterity Test,
and the Stromberg Dexterity Test (refef to Chapter IIX, for
complete test descriptions). | -

During the first few days the 1nvéstigaxbr~observed ;
Danny's behaviors and manual dexterity ability. He appeared
to be unaffected by a new teaching sit&atipnAand/bt
unfamiliar person, At times he would §éek attention even
though he was working on a one~to-one basis, Danny would
attend to the tests being administered except on occasion
when he would exhibit inappropriate beiavior, such as non-
compliance, which affected his test scdres, -In -Table 4.4

Danny's pre-test scores are provided‘fbr the Purdue Pegboard,



(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Test

Danny's Pre-Test Scores for the

(1) Purdue Pégbodrd,

Test

Purdue Pegboard

Crawford Small Parts Dexterity

Test

Stromberg Dexterity Test

Description Scoring
TriaY 'l Trial 2 Trial 3 Total
Right Hand 4 7 5 16
Left Hand 6 6 6 18
Both Hands 2 3 3 8
R+L+B 16 is 8 42
Assembly g8 ¢ 7 7 22
. §
Time
With 6 pins 9:36.4
With 6 screws 12:40,2
Time
Part I 9:;09.0
Part IX 7129,1
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the Crawford Small Dexterity Test, and the Stromberg

Dexterity Test.

Observations Made During the Training Period

During the first few days while tasks were introéuced,
Danny demonstrated potential for acceptable manual dexterity
skills, but appeared to lack refinement. Initially, in the
Nut and Bolt Board Task, the subject was able to turn the
nut clockwise and counterclockwise around the bolt but was
not consistent in turning the nut continually in one
direction, In the Pegs and Holes Task; the subject was
successful at completing the Knot Untying Task, Obviously,
Knot tying and untying are skills that Danny previously
learned at home and/or school. The subject performe:dt
successfully at the lower spectrum of the Bean Placement
Task, but demonstrated difficulty as tbé task became more
complex, He was unable to synchronize both hands
simultaneocusly in placing the beans inéo the various containers,
but was able to cocordinate both hands és one hand held a bag
open while the other hand placed several beans into the bag.
In the Bead Threading Task, the subject could not comprehend
where to hold the cord to place the beads on correctly,
despite multi-sensory directions, and éonsequéntly was not
;uccessful at this task. To the subject, the Tracing Jut-
lines Task was not at all motivating. fHe performed this task
guickly and carelessly, Danny did not .trace within the

%

margins, his drawing lines were not coﬁtipuops, and many times

he would not complete the tracing task, Similar to the
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Tracing Cutlines Task, the Gluing Cut-Outs Task was also
performed carelessly. The subject presséd down the paper
cut-out anywhere without concentrating on centering it within
the designated outline, 1In the Dressiﬁg Techniques and Shoe
Lacing Task, the subject had difficulty fastening and‘
unfastening the buttons, hooks and eyes, and zipper. Fasten-
ing and unfastening snaps was the only dressing technique he
could initially perform, In the Lids and Containers Task,
the subject was capable of removing and securing all 1lids to
their respective containers, but demonstrated some difficulty
with the bottle and square lids ang coﬁtainers. The subject
demonstrated much difficulty and frustration with the Screw-
driver Task, As was noted in the Bean Placement Task, where
he had difficulty working with both hands simultaneously,
Danny had similar difficulty in the Screwdriver Task., Danny
preferred to perform thi; task with one hﬁnd even though it
required the use of both hands, Furthér, as waé noted in
the Nut and Bolt Board Task, Danny hadtsimilar difficulty in
the Screwdriver Task; that is, turning the screw continously
in one direction. Graduated guidance (physical and verbal
prompting) was the only method to employ with Danny to ensure
success,

Cverall, Danny had the basic skills for acceptable

manual dexterity. It was exposure and practice that would
refine his fine motor coordination. This was demonstrated
during the course of the training sessions,

During training sessions nine through twelve, it
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appeared that definite improvements were made. The Pegs and
Holeg, Bean Placement, and Bead Threading were three tasks
where the subject reached the highest level of attainment,
Timing for speed of performance was then taken into aécount.
Specifically, in the Pegs and Holes Task, improvement was
noted in placing the small pegs in their respective pegboard,
Also, vertical patterning of the~5egs was executed by the

subject., As was demonstrated from the onset of the training

program, using both hands simaltaneously was still a difficult

¢ skill for the subject to coordinate, After repeated graduated
5;guidance and multi-sensory direction, the subject indepen-

. dently held the cord correcﬁly to string any size bead without

any difficulty and the same for placing any size bean into

any container, (Due to insufficient number of time trials,

improvement in speed of performance cannot be substantiated).
Other areas of improvement were noted in the Nut and

Bolt Board Task and the Dressing Technigques and Shoe lLacing

*'Task. After several instructional periods Danny was able to
;.puﬁ the nuts completely on their respective bolts and remove

L each one independently. With limited graduated guidance

(mbéstly verbal prompting) the subject was able to fasten and

. unfasten buttons, hooks and eyes, and a ziprper. "o aprare~*

¥  improvement wvias noted in the Tracing Cutlines Task, Slnir=x

Cut-0Quts Task, Zicrewdriver Task, or the Knot Untying Tas¥,

¥ . The most prevalent factor for no improvement in these tasxs
f:was the low motivational level of the tasks for the subjisct,

ie hurried through the tasks to finish as soon as vossibhle.
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During the entire tralning sessions, Danny €xcélled
in the Pegs and Holes Task, Bead Threadiﬁg Task, dnd the Bean
Placement Task. It appeared that progress was so rapid, that
the immediate change may be attributed fo the fact that the
subject already had a repertoire of skills readily adaéted
to perform with his hands and fingers and momentarily he was
relearning the skills. Previous investigators have
demonstrated that the development of adequate manual dexterity
skills is not always as rapid as was found in Danny's case.®
Improvement was gradual but not necgssarily visible until
comparing training session notes from the beginning to end.
Tasks that demonstrated this included the Lids and Containers
Task and Dressing Techniques and Shoe Lacing Tagk. In the

o

Lids and Containers Task, it appeared that improvement was

~

made since the subject removed and replaced the lids to
s +
respective containers with less difficulty. For the Dressing

Techniques and Shoe Lacing Task improvement was demonstrated
A 13

from graduated guidance to verbal prompt to complete

.

independence in fastening and unfastening buttons, hooks and
eyes, and the zipper. Apparent improvement in this area may
be attributed to the fact that the subject was also learning

these skills at home and/or at school, No apparent improve-

-

pent was demonstrated in the Knot Untying Task, Gluing Cut-

Outs Task, Tracing Cutlines Task, and the Screwdriver Task.

-

This may have been due to (1) task comélexity, (2) variability

¥

®stiehl, loc. cit.; See also Kirk, loc. cit.

e
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in anatomical features in which the long fingered. child may
have certain manipulative advantages ovef the short fingered
child,7x(3) motivational procedures, and (4) an insufficient

nunber of instructional sessions for each task,

Analysis of Test Scores

The last three days involved post-testing Danny on
his fine motor performance using the Purdue Pegboard, the
Crawford Small Parts Dexterity Test, and the Stromberg
Dexterity Test, Post-test scores are presented in Table 4,5,

In comparing pre-test and post%test scores of the
Purdue Pegboard, the Crawford Small] Parts Dexterity Test,
and the Stromberg Dexterity Test, better scores were noted
in fine motor manipulation., Danny scored extreme1§ higher
in sPeed-of'perfo;mance'from.pre-test to post-test trials on
both the Crawford Small Parts Dexterity Test and the
Stromberg Dexterity Test. Rate of manipulation improved fram
one minute faster on Part II of the SD% (placing colored
blocks in columns) up to six minutes faster on Part II of the
CSPDT which required the utilization of a screwdriver. The
validity of these scores are gquestionable especially where the
subject's time improved more than six minutes working with
six screws and yet, during the instructional sessions in the
Screwdriver Task, Danny demonstrated much difficulty through-
out, It is believed that the extreme changes in performance

were due to factors other than the training of specific tasks.

a ¢

7share and French, loc, cit,; see also Gesell, et, al.,
loc, cit.
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Danny's Post-Teat Scores for the

(

(1) Purdue ‘Pegboard,

(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Test

Scorinq

Trial 1 Trial 2 Trial 3 Total

Test Description
Purdue Pegboard
Right Hand
Left Hand
Both Hands
R+L+B
Assembly
Crawford Small Parts Dexterity
Test
. - Lo -With 6 pins

With 6 screws

Stromberg Dexterity Test

Part I
Part II

3
6
5
15
9

Time

4:30,0
63121,7

Time

5:140,0
6:21.4

5
7
5
13
6

15
20
13
48
24

09



On the Purdue Pegboard, better scores were achieved in all
. areas except for use .of the Right Hand, which was decreased
by 3 total of one score., Left Hand, Both Hands, and Assembly

test items improved slightly. ’ '

Case Study #3 Paul

Paul was nine years and eleven months old at the onset
of the investigation. He was enrolled in a primary trainable
mentally retarded class at the Board of Cooperative Educational
Services, Spencerport, New York, His intelligence level as
measured by the Stanford-Binet Intelliéence Test was forty-
five and his mental age was approximately four years old.
His basic language skills were acceptable; however on
occasion he had to be reminded to speak slowly .in oyder to be
understood. Paul's behavior pattern fluctuated between
appropriate behavior and good work habits to stubbornness and
bossiness. On the whole, he was cooperatiwve and very carable
on task completion, ©Cne outstanding cﬁaractertstic,
different from the other subjects was éaul's campetitive
nature, Utilizing a stop-watch on several tasks was an
excellent motivator for the subject, To Faul's disadvantage
he .worked very close to the table which may have been an
indication of visual difficulties, (School records reported
of the condition, but made no mention of having his eyes
examined by a physician), :
The first three meetings with Faul involved pre-

testing his manual dexterity ability uéilizing the Purdue

Fegboard, the Crawford Small Farts Dexterity Tegt, and the
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Stromberqg Dexterity Test, (Refer to Chapter III)., Paul
readily adjusted to the new environment. In Table. - 4.6 the
pre-test scores are provided for the Purdue Pegboard, the
Crawford Small Parts Dexterity Test, and the Stromberg '

Dexterity Test.

Cbhbservations ifade During the Training Period

From the heginning, Paul exhibited a higher level of
Ffunctioning on tasks than the other two subjects. 'The tasks
that he performed initially without any difficulty werée the
Nut and Bolt Board, Knot Untying, Bean;Placement, Dressing
Techniques and Shoe Lacing, Tracing Outlines, Gluing Cut-
.OQuts, Pegs and Holes, and Lids and Containers, 1In the Nut
and Bolt Board Task, he removed all nuts and bolts then
matched them according to size when replacing the nut onto
the Polt. Heé performed the Knot Untying Task easily tying
and untying knots and bows, Obviously, this was a skill
previously learned at home and/or school., In the Bean
Placement Task, he was able to place large, medium, and small
sized beans into the designated bowl, cup, and bag. This
required one hand to hold the bag open while the other hand
placed the beans into the bag. On the Dressing Technigues
and Shoe Lacing Task he fastened and unfastened the larger
;ized items (buttons, hooks and eyes, and snaps) best, He
demonstrated some difficulty on the smgller sizes and also
difficulty fastening a zipper, Cn the -simple shapes of the

Tracing Outlines Task, he traced- following the outlines as

printed., It is stated in his school record that tracing is



Paul‘'s Pre-Test Scores for the

(1) Purdue Pegboard,

(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Test

Test Deséription Scoring

Purdue Pegboard Trial 1 Trial 2 Trial 3  Total
Right Band' 9 10 7 26
Left Hand 9 7 7 23
Both Hands 7 5 4 16
R+L+B 26 23 16 65

! Assembly 11 9 13 33

Crawford Small Parts Dexterity

Test . T

¥ [ Wj.th © pinB 5’47.1
With 6 screws 10:19,9

Stromberg Dexterity Test Time
Part I 4147,2 »
Part II 4:21,8 ’

€9
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one of his strong areas in fine .motor skills and that he does
"beautiful work". Similar to the Tracing Outlines Task, Paul
was capable of keeping within the outlines of the Gluing
Cut-Outs Task, He pasted the various shaped cut-outs into
their respective outlines keeping all cut-outs within the
boundary lines. In the Feds and Holes Task, he placed the
small pegs into the small pegboard quickly and easily., A
stopwatch was utilized from the beginning to time for speed
of performance, Obviously, this was aﬁother task that Pkaul
previously learned at home .and/or school. On the Lids and
Containers Task he was able to remove énd secure all lids to
their respective containers except for the bottle cap, a task
which was difficult for all subjects.. As pointed ‘out -later
in this” study, securing the battle cap was gne task that
Paul met with no success,

‘In general, Paul's fine motor ;kills were hithy~
developed in comparison to Dariny and George and his rate of
performance was a major determinate in Paul‘'s progress and
then refinement, In some caseé where he demonstrated
difFidulty, training focused on learning the skills-te
perform the manual dexterity tasks. N

Unlike the other two subjects who demonstrated rapid
progress in some areas, Paul exhibited steady progress and
in some cases, none at all. <Cn the Sc;gwdriver Task he
experienced extreme difficulty. Initiélly he had difficulty

keeping the screwdriver stable in the slot of the screw, As

frustration built because of failure, he would resort to



65

hammering in the screw, Difficulty with this task may have

- been due to (1) task complexity, (2) variability in

R

R L

anatomical featurés in which the long fingered child may have
certain manipulative advantages over.tﬂe short fingered -
chird;8"(3) motivational procedures, and (4) an insufficient
number of instructional sessions for thekéask.

The tenth task (not foreﬁentioned) was the Read
Thre;ding Task., O©On this task Faul originally demonstrated
slight difficulty., He could not conceive where to place his
fingers on .the cord to string the beads, With a prompt of
graduated guidaﬁce in placing his fingérs at the most
comfortable position on the cord, he was. then successful at
stringing beads, However, this‘waé pnezgdék Qﬁg;e there was:
no carry over, Each suﬁsequept segsioq he‘pg;farmei the Bead
Threading Task, ‘he would hold the cord too close to the end
and needed the prompt of graauated,gQidanc% ﬁo execute this
task .successfully. Speed of performarice was taXen into
account, As shown in Table 4,7, Paul's- rate. of manipulation
improved during several training sessions for the Pegs and
doles Task, Bean Placement Task, and Bead Threading Taskg In
the Pegs and HoLeQ“Task, Paul performed.well from the onset
of training and timing was the next step to determine progress,
511 other tasks progressed as described, No observable

k]

progress was met in the ""ut and Bolt Board Task. From the

Ibid, -

% -
E ‘\‘;».J‘ SR Gn®
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Paul's Rate of Manipulation for the Pegs and Holes Task,

Bean Placement Task, and Bead Threading Task

Initial Final

Task Time Tffgl Time Trial
Small Pegboard
Right Hand 1:25 1:08
Left Hand 1120 1:04
Both Hands 1500 1: 04
15 Small Beans into Bag:
Right Hand 1:15 155
Left Hand 1:11 152
String 10 Small Beads}
Both Hands 1155 1149

99
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beginning Paul removed and secured all the nuts and bolts
according to size, Minimal progress was met in the Knot °
Untying Task, Paul previously knew how;to tie and untie knots
and ‘'bows, To increase the level of difficulty, Paul was also
capable of untangling yarn and cord that was knotted séveral
times, Generally, performance of the Dressing Techniques
and shoe Lacing Task remained thé same except for fastening
and unfastening the small sized snaps which Paul was able to
execute after four training sessions, ,In the Tracing Out-
lines Task, apparent improvement was noted on the more
difficult outlines, 1Initially, Paul did not connect the
lines on the spiral or the checkerboard forms. After
several training sessions he was able to trace the outlines
as designated., As mentioned earlier, tracing was one of
Paul's highly)éeveIOped fine motor skills, No observable
improvement was noted in the Gluing Cut-Outs Task., Paul was
very capable on this task from the begﬁpning. The investi-
gator could possibly have provided ﬁore~complex outlin;s in
this task to make it more challenging for her subject. No
observable improvement was noted in the Lids and Containers
Task., Paul's performance re;ained the same, He was able to
remove and secure all lids except for the bottle cap which
was much more tight fitting than the other lids to their
rescective containers, .

Cverall, throughout the trainiﬂé period, Paul

appeared to demonstrate substantial progress in those tasks

which were familiar to him. He appeared to make little or no
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progress on tasks unaccustomed .to him, Perhaps the training
pericd was insufficient in duration of time or motivational

procedures were inadequate.

Analysis of Test Scores

The last three days involved post-testing Paul on
fine motor performance using the Purdue Pegboard, the
Crawford Small Parts Dexterity Test, and the Stromberg
Dexterity Test. Post-test scores are presented in Table 4.8,
Surprisingly Paul's post-~test scores do not reflect his work
during the training period, The Purdué Pegboard scores were
lower in the post-test scores than in the pre-test scores for
all test items except Assembly, and yet during the training
period the subject appeared to improve substantially with the
Pegs and Holes Task, On the other hand, Paul demonstrated
extreme difficulty when manipulating implements as in the
Screwdriver Task and yet post-test scores in the Crawford
Small Parts Dexterity Test Part I and ﬁart II, were higher
than the pre-~test scores. Paul scored‘higher in the second
administration of the Stromberg Deiterity Test, which is
basically matching colors, and yet no color ‘discrimination
task was included in this study. Paul also scored higher in
the post-test of the assembly part of the Purdue Peghboard
than in the rre-test, The test required the use of both
hands working together and this was a skill Paul performed
well, Despite the unexpected post-test scores progress was

5

observed and noted by the invesﬁggalor;duriﬁg the training

petiOd.



Pault's Post-Test Scores for the

(1) Purdue Pegboard,

(2) Crawford Small Parts Dexterity Test, and (3) Stromberg Dexterity Test

Test

Purdue Pegboard

Crawford Small Parts Dexterity
Test

Stromberg Dexterity Test

Description Scoring
Trial 1 Trial 2 Trial 3 Total

Right Hand 5 8 10 " 23
Left Hand 8 8 5 21
Both Hands 6 3 7 16
R+L+B 23 21 16 60
Assembly 13 12 10 35

Time
With 6 pins - 5:23.8
With 6 screws 8:38,0

Time |
Part 1 3:04,7

3:149.4

Part Il

69
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This- Btudy’ wag .conducted to determine 1f the fine

3 SM of. iF:lndings . g

motor akills of' young trainablé mentally retarded children

b wieh Dowrts Syndrome:could be. improved through,systematic train--
f ing op spécific manyal dexterity tasks. To assess improvement
:" on thé se’le::teé tasks subjective data was recorded each
séssion l;y the: investigator. In Table 4.9 a Summary of

; Results on the Training Tagks and Related Tests is presented.
‘Dye. to the ‘limitationg in this study, the investi-

¢ gator- cannot-offer scientific evidence that the subjects did
: improve- in fine motor manipulation and that improvement could
| pe ‘attributed holely to the training program,. The results of
the- st,uag*axe. ‘based purely, Nols d -observation ang pre-and.post-

; test s dorbaiy] Maafimdm indteate- ﬂéb AlI“thres Subjects
? défohstrated improvement: on sixty per cént. of the manial
dexter:ktg taska. ‘It appeared thab improvement -orx some tasks
wag 80 rap;d, that the. immediate changai may be dttributed to

1 the fa‘ct “that the subjectd.already had a repertoire of skills
; readily adapted to perform with their hands and firigers and
momentaril&i’ they wers’ reléa”rning the skills. The remaining

\ forty‘per cent, wherq“ho apparent iﬁprovement was noted, was
- perhaps 'due to several variables such as motivational

: procedures, inability to perform the task, insufficient
number of training sessions, task complexity, and initially

' performing the task at the most diffigult level,

As a matter of interest the Furdue Pegboard, the

¥ Crawford Small Parts Dexterity Test, and the Stromberg
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Summary of Results on the Training Tasks and

- Related Tests

Observations During Training

George's Performance No Related
-on Task Improvement Improvement Tests
Nut and Bolt Board X PP, CSPDT
Pegs and Holes X PP,CSPDT,SDT
Knot Untying \ X CSPDT
Bead Threading X PP,CSPDT,SDT
Bean Placement X PP,CSPDT,SDT
Tracing Outlines PP,CSPDT,SDT
Gluing Cut-Outs PP,CSPDT,SDT
Dressing. Technigques
and Shoe Lacing X PP,CSPDT,SDT
Lids" and Containers X : PP,CSPDT,SDT
Screwdriver Manipu- -
lation X CSPDT
George's Test Results Improvement . No Improvement
Purdue Pegboard (PP) X
Crawford Small Parts -
Dexterity Test (CSPDT) X part II X Part I

Stromberg Dexterity Test ]
(spT) X s




72

TABLE 4,02 Corntinued

Observations During Training

; Danny's Ferformance :
on: Task Improvement No Improvement Related Tests

F

é Nut ard Bolt Bogard X PP, CSPDT

; Fegs and Holes X ‘ PP,C3PDT,SDT
Knot Untying X CSpDT
Bead Threading X ‘ PR,CSPDT,SDT
Bean Placeni&nt X . PP,CSPDT,SDT
Tracing Outlines X FP,CSPDT,SDT
Gluing Cut-Quts X PP,CSPDT,SDT
Dressing Techniques
and Shoe Lacing X PR,CSPDT, SDT-
Lidg and Contairers X PP,CSPDT,SDT
Screwdriver Maniptu-- ‘

lation’ X CSPDT

Danny's Test Results . Improvement No Improvement
Purd&é Fegboard (PP) X

Crawford Small Parts
Dexterity Test (CSPDT) X

Stromberg Dexterity Test
(sDT) X
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Observations During Training

Related

Paul's Performance

on Task Improvement No Improvement Tests
Nut and Bolt Board ’ X PP,CSPDT
Pegs and Holes X PP,CSPDT,SDT
Knot Untying X CSPDT
Bead .Threading X PP,CSPDT,SDT
Bean Placement X PP,CSPDT,SDT
Tracing Outlines X ‘ PP,CSPDT, SDT
Gluing Cut-Outs X PP,;CSPDT,SDT
Dressing Techniques

and Shoe Lacing X PP,CSPDT,SDT
Lids and Containers X PP,CSPDT,SDT
Screwdriver Manipu-

lation X CSPDT
Paul's Test Results Imp;ovemeﬁg No Improvement
Purdue Pegboard (PP) ) X

Crawford Small Parts Dexterity
Test (CSPDT) X

Stromberg Dexterity Test (SDT) X
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Dextexity Tgstfwegé administered prior to and at the comple-
tiom bEANE. trathing, pefted to further Basess improvemsht..
Generally, the mafnual dexterity tests indicated improvement
b§ all three' subjects, but within the limitations of this
study- it ts highly probable that the pre and post-test scores
were influenced by other factors, Spetifically, during pre-
testing, Géorge-qu observant to the environment and less
attentive to the tests being-administered and Danny was non-
caqmpliant, both~which'undoubg§dly redulted in low test scores.
During post-teating-Danny improved markedly and George-
demonstrated substantial improvement. ©n the other hand,
Faul readily adjusted to the new environment and being a
competitive child, performed well during’the pre-tests.
However, ﬁisnpoet-best sco&eSawére*1qwef@”:fhid‘mﬁyﬁhaﬁe

been due to sheér boredom of task -repetition or: any other
factor, Regardless of improvement or naqt, limitations of the
study prohibit the conclusion thaéfimpdeement was due to the

systematid training program employed in the- study.
- EO

Discussion

a

The case studies involved in this investigation have
suggested that fine motor performance of the young Down's
syndrome child can be improved through a systematic trainibg
program, Generally, all three spbjectslexhibited apparent
improvement in arm, hand, and finger manipulation as
demonstrated in their performance on the selected tasks dur-
ing the training period and further supported by the higher

scores in all three post-tests. The purpose of this section
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is to discuss the findings of this investigation,

Similar to the stages of develoPﬁent for the normal
child from arm and hand manipulation to fingers and hand
manipulation, the DS subjects follow tﬂé same pattern of
development at a later chronological age., As expected,
manipulative movements of the arm and hand were much more
developed than the manipulative movements of the fingers and
hands., Development of the use of the hand and fingers has

received attention from Gesell, et. al.'9

in their description
of manipulative development of the young child., Early stages
of development of normal children indicate steady adjustments
of directed arm and hand movements until the age of fifteen
months when prehension becames deft and precise., The child
has almost complete mastery over his -fingers but .not .over his
tdbls.lo By. eighteen months the child can build towers of,
three or four tlocks (arm and hand manipulation) and his
manual dexterity skills continue to increase so that by age
four he is able to fasten and unfasten buttons, lace shoes,
and use scissors tg attempt the cutting of a straight line
(fingers and hand manipulation).

The selected tasks in this study that directly
involved arm and hand manipulation (Pegs and Holes Task, Lids

and Containers Task, and Gluing Cut-Outs Task) were easily

performed by the subjects from the onset of the investigation,

-

9Gesell, et, al., loc. cit,

101pida, p. 80,
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% Obviously, arm‘;hdyﬁggﬁ‘coqrdihatiqn was a. skill} previously

Z debgloped:knThe tagka:g;rected«to=arm‘dﬁd~hand movements were

T 1nc1uﬁ§a:§thhia,stug¥ to enhapce those skills already

% mﬁsﬁerédg}

e Mdétﬂof‘tﬁé*tahks”in this study involved finger and

1 hand manipulation which included small items on the Pegs and
Holes Task; Bean Placement Task, -Bead Threading Task; Tracing
Outlines Task, Dressing Techniques and Shoe lacing Task,

Knot Untying Task; and the Nut and Bolt Board Task. Tip of
the finger manipulation is a skill all subjects exhibited
overall improvement as demonstrated. in their performance on
the selected tasks, The higher scores and in same cases,

‘rapié progress may béﬁattribptad,to (1), familiarity of the

~ task-.done at schovl .and/or at héme, 42)‘§ ;;pertoire*of‘skills

‘ readily adapted t¢o perform thesdesired task, (3) repetition

of the task, and/or (4) motivational procedures,

In some ih%iﬁiéual.cases (as discussed in the case
studies) apparent: improvement was not noted. Inability to
progress in task manipulation mayxﬁave been due to (1) task
complexityy (2) variability in anatomical features in which
the long fingered child has certain manipulative advantages

11 (3) motivational procedures,

over the short fingered child,
and/or (4) an insufficient number of instructional sessions
for the task, .

Progress was slow; however, it appears that imrrove-

~
— *

11
loec, cit,

Share and French, loc¢. cit., see also Gesell, et.,al.,
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.ments were made by all three subjects as was illustrated in
eachmsubgé;£'§ task .performance and fuf&hér supported by
pogtfggagﬁsqoxésj,rGénggaily, all three:. subjects .improved in
tﬁe\m&&é@kwﬁexte;iéy-testshfrcm pre~-test to post-test except
for-éwo instancés ;where the test results. do not correlate
with»éaily‘pbserqg@édnsvrecorded during the training period,
Thegse dnconsistenciés in the post~test:'scores, may be due to
(1), motivational procedures, {2) subject's health at that
time: .of poststasting, (3) ina}pility to transfer similar fine
motox. 8kills frem ome task to another, (4) the subject's

attjtude at the time of post~testing, and/or- (5) environmental

stimuli,

¥

J‘i&x

.Frogress wag not clearly defined daily, hut when
reviewing daily observation notes-fram £fie onset of the
training period ta the final stages, progress was clearly

12 stated that one characteristic of retarded

evident, Kirk
children is. that they do not learn as rapidly as others of
the same éh;?qolpgical’agp. Further, Kmnights, Hyman, and
Woznylj ddopt the position that some retardates have known
physiological defects, whereas the majority of retardates are
not defective or pathological, but are essentially normals of

low intelligence whose slower rate of development is a

particular manifestation of the general developmental process,

12Kirk, loc., cit.

13pobert M, Knights, Joseph A Hyman, @and Marius A,
Wozny, "Psychomotor Abilities of Familial, Braim Injured, and
MMongoloid Retarded Children," American Journal of Mental
Deficiency, 70:454-7, 1965.
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. It\ta syggegted in this case study that the DS
1nd1v1dugﬁ,can,1mpzcva at a young age onxmanual dexterity
tasks,  Dewni®found that -the manipulative. ability of DS
1ﬁdividua13~ia deficient but cap be strengthened by a’
systematiq training praogram., Further, Fortl3 suggested that
training should begin at seven years old and even younger.
Several: studies. demonstrated that-successes could - -be
achieved in various manuval dexterity skills after two years
of training the P aduite |

Differances in performance between children may have
been a function of. prior experience.16 Other pessibilities
are visual impairment which is always suspect in DS
chtldren; L% variability in anatamical featuregin which the
long. fingered child may have cdértain ma&ip&lattda advantages
over the& -shoxt fihge:gdrchild,la and motivational differ-

ences 019

e

2t

14Langddn H.," Down, "Observations on.ap Bthnic Classi-
fication of Idiots,*" Londgn Hospital Lecture Reports, 3:1259,

1866,

15samuel H. Fort, “The Training of an Idiotic Hand,"
Assocsation of Medical Officers and American Institutions
for iotic and Feebleminded Persons Proceedings,P., 547,1895,

l6gtiehl, loc. cit,

1750hn Clausen, "Behavioral Characteristics of Down
Syndrome Subjects,® American Journal of Mental Deficiency,
73:118-26, 1968,

lasesell, et, al,, loc., cit,, see also Share and
French, loc, cit,

195t1eh1, loe, cit,

«81
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When presenting each task, demonstration and
explanation appeared to be more effective than explanation

alone, which may be due to the unfamiliarity of the task or

the way children learn, 4 ,



ia

- CHAPTER V

SUMMARY,. CONCLUSION, AND RECOMMENDATIONS

The major question posed in the present study was
. to determine if ‘the. fine motor skills of younj trainable
retardates with Down's Syndrome could be:-.improved’ thriough
systematic training on specific manual dexterity tasks.

Three Dé-boys, ages nine, ten, and eleven, were
trained individually on ten selected manual dexterity tasks
for a period of seven weeks, Monday through Thursday, -for
thirty minute sessions each day, Subjective data were
obtained- for -each task throughdut the entire training
period. Investigator demonstration, explanation,~;nd
assistance wereé given consequent upon. the manipulation of
the selected tasks. A descriptive analysis for noting
chinge ih performance for each subject was outiined in
Chapter IV.

As "expected, progress was slow. However, it appeared
that improvements were made by all three subjects on the
manual de;terity tasks throughout the training period and
in the Purdue Pegboard, the Crawford Small Parts Dexterity
Test, and the Sgramberg Dexterity Test. Accomplishments
made by the subjects suggest that fine motor coordination
can be improved through systematic training. However, the

exclusion of a control group and other limitations in this

-80-
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study prohibit attributing results solely to the training

5,

! .

program,

The tasks which appeared most practical and
p}omia;ng in developing manyal dexterity skills included
the_geg&ﬂﬁﬁﬁﬂbigsgﬁﬁﬁﬁ, Bean Placement Task, Bead Thread-
ing Task, Dregsing»Techpiques and Shoe Lacing Task, and the
Nut and Bolt, Board Task. Generally these tasks were
performed successfully by all three subjects and demon-
strated the highest pércent;ggs of improvement in comparison
to the other tasks. The Screwdriver Task may be useful in
training specifically for sﬁeltered workshép employment,
but it was not successfully performed by any subject in this
investigation., The remaining tasks .of gluing cut-outs,
tracing outlines, knot untying, and securing and removing
1lids to their respective containers are tasks that appear
to be practical and may be useful, depending upon tha
individual.

Overall performance of the three subjects suggests
that fine motor performance can be improved at an early age

through systematic training sessions,

Cohclusion

Although the trainable mentally retarded children
with Down's Syndrome appeared to improve in their fine motor
coordination, the limitations of the study prohibit attribu-
ting changes in performance to the systematic training

program employed in the study.
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Recommendations .for gggghegnggsggggg
A T D -

Listed below are suggestions for future studies:

1,
2,

5.

6.

Enlarge the population.

Include female and male subjects in a stuéy or
investiqate the fine motor performance of
young female DS individuals,

Study a younger group of DS individuals.

Extend the length of time of the training
program,

Conduct an experimental investigation with a
control-graup. . o

Utitize different modes of ;einforcement.
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Nut and Bolt Board}

¢ -

T

l. Objectives:

a, To develop integration between physical and
perceptual functions,

b, To develop fine hand and finger coordination.

c. To develop skills in noting similarities and
differences.

d, To develop utilization of the tactile-kinesthetic
sensations,

e. To lengthen the child's attention span,

2, Materials: '~ ~
A board ten inches wide by twelve. inches in length and
one inch thick, standing on edge, Holes are bored into
the board to receive bolts of different diameter., The
selection includes machine; carriage, and stave bolts,
Matching nuts arq-prévided.

3. Subject Matters
Discrimination of size, manual dexterity.

4, Procedure:
Place a bolt through one of the holes in the board,
Demonstrate placing the nut on the screw end of the bolt.
Have the subject repeat the demonstration until he is
capable of performing the task. Then place two other
bolts which are in small contrast in size into the holes,
and have the subject find the proper nutg to fit those

bolts., Proceed to more difficult presentations,

lMax G, Frankel, William F. Happ, and Maurice P, Smith,
Functional Teaching of the Mentally Retarded, Illinois:
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Nut and Bolt Board

Illustration:
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IlluStrations Nut #nd Bolt Boadd- continued

5.
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Pegs and Holes2

l. Objectives:

a, To develop the ability to note similarities and
differences.

b. To improve the subject's (hand) coordination.

cs To develop eye, arm, and hand coordination.

d, To aid in increasing the-subject's attention span,
2, Materials:

This task consists of three phases, three wooden
péé boards witly appropriate sized pegs which the
subject will be rgquired to place in the holes, Phase 1
consists of a one foot square pegboard with four holes
one and one-half inches in diameter. There are two
sizes of pega\available for this board. One set being
one and seven sixteenth inches in diameter and six
inches high, the other set one inch pegs in diameter
and four inches high. Phaze 11 consists of a six inch
square pegboard with sixteen holeaz, each one-half inch
wide, Two sets of pegs are also available for this
board, one set being seven sixteenth inches in diameter
and ﬁggx.and one-half inches high, The other set three

eighth inches in diameter and three inches high. 1In

Charles G, Thomas, 1960,

2y,p, Fredericks, "A Comparison of the Doman-
Delacato Method and Behavior Modification Method Upon the

Coordination of Mongoloids," Teaching Research Pro ject #RD-
2753-p-~ 6B, January, 1969, -
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Phase III the pegboard is three inches square and
consists of sixteen holes, each one-quarter inch in
diameter. Two sets of pegs are also available for this
board., One set of pegs is two inches high and three
sixteenths inch in diameter, another set of pegs is
four inches high and one-eighth of an inch in diameter,
Subject Matter:

Discrimination of size; spatial orientation; manual
dexterity.
Procedure:

The purpose of this task is to have the subject
place all the pegs of the wider diameter in each of the
reg holes. Different sized pegs and boards are
considered necessary in this task in order to allow
some of the subjects who have very poor coordination to
achieve success on the pegboards, The smaller diameter
pegs in each éhase will fall into the holes if the
subject can approximate the peg and hole. The subject
will not procéed to the next phase until he can success-
fully place all the pegs of the wider diameter in each
of the éeg holes., Orice all three phases are completed
successfully, he will then work for a hetter time each
trial and/or place the pegs in vertical or horizontal
patterns, Also, the subjects will perform the task
first with his preferred hand, then with his non-

preferred hand, and then with both hands,
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5. Illustration: Pegs and Holes
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Pegs and Holeg continueqd
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Knot Untyinq3

Ob jectives:

a. To develob finger dexterity.

b, To develop physical-perceptual coordination,

c. To aid thé subject to note similarities and
differences,

d. To develop the ability to attend to stimuli,.

Materials:

Smooth curtain cord in one yard length, Heavy
wrapping string, colored cotton wrap, knitting yarn,
colored thread,

Subject Matter:

Physical—perqutual coordination, manipulation,
Procedure:

Allow the subject to untie simple knots at first,
and gradually develop the ability to handle difficult
xnots. As progress indicates, knots are tiéhtened and
made more difficult (for example, by tangling knitting
yarn and silk thread together)., Two to five strands are

used; colors are used to trace position of strings,

‘3prankel, Happ, and Smith, loc. cit.
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ing

: Knot Unty

Illustration
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Bead Threading4

Objectives:

a., To develop eye, finger, hand, and arm (physical-
perceptual) coordination,

b. To lengthen the subject's attention span,

c. To develop finger dexterity.

d, To develop a sense of color discrimination,

Materials:

Large white spools; medium sized colored spools;
assorted medi;m sized beads; assorted small beads; cord,
Sub ject Matter:

Discrimination of form, size, and color; manual
dexterity,

Procedure:

The subject is introduced to the process of string-
ing, using large white spools on a large cord, As the
subject gains'finger and hand dexterity along with eye
coordination, gradually smaller spools of different
colors, and finally, the beads are presented to him, He
is then encouraged to string the beads according to a
pattern, For more difficult presentations, time for

speed of performance.

“41bia,
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Bead Threading
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Bean Placement5

Objectives:

a. To develop manual dexterity.

b. To develop the ability to attend to stimuli.
c. To develop spatial orientaticn,

d. To develop eye-hand coordination.

e, To develop discrimination,

Materials:

Twenty-five kidney beans, twenty-five lima beans,
and twenty-fi;e peas, Soup bowl, dixie cup, and sand-
wich size ziplock bag.

Subject Matter:

Spatial orientation, manual dexterity.,
Procedure:

This task requires the subject to place the
different sizes of beans into the containers, that is to
put all the ki&ney beans in the soup bowl, then into the
dixie cup and last the ziplock bag, He will then do the
same with the lima beans and then with the peas, He will
perform the task first with his preferred hand, then with
his non-preferred hand, and then with both hands placing
the beans in the containers, Variations: (1) instead of
placing all twenty-five beans in each container, set a
limit, for example place ten beans in the bowl and time

for rate of manipulation; (2) instead of having beans in

Ibid.
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separate piles, have the beans mixed together and have

the subject sort the beans according to size.



-

101

9« Illustrationy Bean Placament
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Tracing Outlines

-

Objectives,
a., Ta develop manual dexterity,
b, To develop fine eye-hand coordination.

¢, To develop the ability to see relationships in terms
of size, positieon, color, and shape of figures,

d; To aid the subject to evﬁiuate his own work for
errors and corrections,

e, To aid the subjgct tglattend to stimuli,

Materials: -

Crayons, Pletes of paper with dotted vertical and
horizontal .lines, squares, circles, triangles, and such
complex figures as demonstrated.

Subject Matter:

Discrimination of form, -manual dexterity.
Procedures

In this task the subject is required to trace the
lines drawn on several sheets of paper, Begin with the
simple geocmetric figures; that is the lines, squares,

circle, triangle to the complex figures, Variation - to

color within the outline of various figures,
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5. Illustration:- Tracing Outlines
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Tracing Outlines continued

Jllustration:
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Gluing Cut-Outs

Objectives: ’

a. To develop manual dexterity.

b. To develop eye-hand coordination,

c. To provide for the subject opportunities for noting
similarities and differences.

d. To aid the subject to attend to stimuli,

Materials:

Glue, paper cut-outs, and pieces of paper with
geometric designs and pictures (face, dog, clock, etc.)
Suﬁject Matter:

Spatial orientation, manual dexterity.

Procedure: o

The subject will glue the pieces of paper within
designated lines, Begin with large outline for smaller
piece of paper then to the outline and paper of equal
size. Also, begin with the simpler shapes and then
work with the more complex pictures, It is important

that the subject put the correct shape into the corre-

sponding outline and stay within the lines,
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S. Illustration: Gluing Cut-Outs
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Gluing Cut-0Quts continued

Illustration:
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Gluing Cut-Quts continued

Illustration:
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Dressing Technigques and Shoe lacing

Objectives:

a. To develop manual dexterity.

b. To aid thg subject in assuming responsibility fér
his self-care, |

c. To aid the subject to identify the various dressing
techniques of buttoning, lacing, tying, etc.

d. To lengthen the subject's attention Span.

Materials:

Forms made of cloth covered porous rubber on which
are sewen various kinds of buttons, zippers, snaps,
hooks and eyes., Weighted cement'foot forms and shoes,
shoe laces, l
Subject Matter:

Dressing skills, manual dexterity.

Procedure:

The subjecf holds forms, one at a time, against his
body, to simulafé clothing, and proceeds to practice
buttoning, hooking, zipperiﬁg, and snapping. In shoe
lacing, he practices with the toe of the shoe pointed
away from his body. Also, when kneeling on a chair with
one leg; the subject practices with the shoe in front of
his knee, aéain with the toes of the shoe pointing away
from his body.
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Techniques and Shoe Lacina
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Illustration: Dressing Techniques and Shoe Lacing continued
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Dressing Techniques and Shoe Lacing conti<.:
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Lids and Containers

Objectives:
a, To develop fine finger-hand coordination,

b To develop utilization of the tactile-kinesthetic
sensations,

c, To lengthen the subject’s attention span,
Materials:

Tupperware containers with snap lids, bottles with
screw on lids, caps for soda bottles, and caps for soda
cans,

Subject Matter:

Discrimination of size, manual dexterity.

Procedure:

The subject is required to remove and secure the lids
of their respective container, beginning with the least
tight fitting 1id and working in a progression to the

£}

more difficult lids and containers,
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Lids and Containers

Illustrations
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“Secrewdriver Manipulation

Objectives:

a. To develop fine finger-hand coordination,

b, To lengthen the subject's attention span,

c. To develop integration between physical and
perceptual functions,

d, To develop utilization of the tactile-kinesthetic
sensations.

Materials:

A board four by four incbes and one inch thick.
Holes are bored into the board to receive screws of
different diameter. A large and small screwdriver with
screws are provided.

Subject Matter:

Manual dexterity, discrimination of size,
Procedure:

Place a screw in one of the holes in the board,
Demonstrate turning the screw in the board with
utilization of the screwdriver. Have the subject
manipulate the other screws, Proceed to more difficult

presentations,
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5. Illustrationt Screwdriver Manipulation
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TRAINING SCHEDULE
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DATE

5/2/74

5/6/74

5/7/74

5/8/74

5/9/74

5/13/74

5/14/74

5/15/74

5/16/74
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TRAINING SCHEDULE

MANUAL DEXTERITY TASKS

Pegs and Holes Task
Bean Placement Task
Tracing Outlines Task
Nut and Bolt Beoard Task,

Bean Threading Task
Bean Placement Task
Gluing Cut-Outs Task

. Screwdriver Task

Dressing Techniques and
Shoe Lacing Task

Knot' Untying Task

Lids and Containers Task
Pege and Holes Task

Nut and Bolt Board Task
Bead Threading Task
Screwdriver Task
Tracing Outlines Task

Knot Untying Task

Pegs and Holes Task

Dressing Techniques and
Shoe lacing Task

Lids and Containers Task

Bean Placement Task
Gluing Cut-Outs Task
Tracipng Outlines Task
Nut and Bolt Board Task

Bead Threading Task
Screwdriver Task

Dressing Technigues and
Shoe Lacing Task

Knot Untying Task

Pegs and Hales Task

Lids and Containers Task
Nut and Bolt Board Task
Tracing Qutlines -Task

Bean Placement Task

Gluing Cut-Outs Task
Bead Threading Task

Knot Untying Task
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TRAINING SCHEDULE (cont,.)

DATE MANUAL DEXTERITY TASKS

5/20/74 Dressing Techniques and
Shoe Lacing Task
Pegs and Holes Task
Screwdriver Task '
Nut and Bolt Board

5/21/74 Tracing Outlines Task
Gluing Cut-Outs Task

. Lids and Containers

Bean Placement Task

5/22/74 Nut and Bolt Board Task
Bead Threading Task
Pegs and Holes Task
Screwdriver Task

5/23/74 Bean Placement Task
Lids and Containers Task
Gluing Cut-Outs Task
Dressing Techniques and
Shoe lLacing Task

5/27/74 Tracing Outlines Task
Nut and Bolt Board Task
Knot Untying Task
Bead Threading Task

5/28/74 Pegs and Holes Task
Lids and Containers Task
Screwdriver Task
Gluing Cut-Outs Task

5/29/74 Bead Threading Task
Bean Placement Task
Knot Untying Task
Dressing Technigues and
Shoe Lacing Task

5/30/74 Tracing Outlines Task
Screwdriver Task
Pegs and Holes Task
Nut and Bolt Board Task

6/3/74 Bead Threading Task
Gluing Cut-Outs Task
Dressing Techniques and
Shoe Lacing Task
Knot Untying Task



123

TRAINING SCHEDULE (cont,)

DATE MANUAL DEXTERITY TASKS

6/4/74 Lids and Containers Task
Pegs and Holes Task
Bean Placement Task
Tracing Outlines Task .

6/5/74 Knot Untying Task
Dressing Techniques and
Shoe Lacing Task
- Gluing Cut-Outs Task
Screwdriver Task

6/6/74 Bead Threading Task
Bean Placement Task
Tracing Outlines Task
Pegs and Holes Task
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SAMPLE TASK SHEET



Sample Task Sheet

Name Task

B.

124

Date

Overall Performance

4 - Successful

3 - Performs with slight difficulty
2 - Performs with extreme difficulty
1 - Cannot perform task

Preferred Hand Performance -

4 - Successful
3 - Performs with slight difficulty
2 - Performs with extreme difficulty

1 - Cannot perform task

Non-Preferred Hand Performance

4 - Successful

3 - Performs with slight difficulty

2 - Performs with extreme difficulty

1 - Cannot perform task

Performance with Both Hands

4 - Successful
3 - Performs with slight difficulty

2 - Performs with extreme difficulty

Comments:

1 - Cannot perform task with both hands

Consistency

3 - Always consistent with performance

2 - Will be consistent when reminded

l - Never consistent; pattern always changes
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SAMPLE TASK SHEET (cont,).

F, Speed of Performance
Time:

G. Behavior
4 - Good
3 - Listens and performs; but will easily be distracted
2 - Listens and performs occasionally
1 - Non-compliant

H. Additional Comments
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