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CHAPTER I 

ORIENTATION TO THE STUDY 

"One of the accepted challenges of American education is that of 

preserving and developing the potential of each child" (Poindexter, 

1969, p. 69). Such sentiment was expressed 6 years before federal in-

tervention occurred in the form of Public Law 94-142, the Education for 

All Handicapped Children Act of 1975·. With enactment of this legisla-

tion, all handicapped children were ensured a free, public education in 

the least restrictive but most appropriate environment. Specifically, 

the Federal law states : 

... to the maximum extent appropriate, handicappe d children, in
cluding children in public or private institutions or o t her care 
faciliti es , are educated with children who are not handicappe d, 
and that s pecial classes, separate schooling, or other removal of 
handicappe d children from the regular educational environment oc
curs only when the nature or severity of the handicap is such that 
education in regular classes with t h e use of supplementary aids and 
services cannot b e achieve d satisfactorily . . (121a.550) 

The k e y word in this definition is "appropriate ". Public Law 94-142 

does not s pecifically de fine an appropriate education. It merely pro-

vides an operational definition ; one which describes t h e process of de-

termining an appropriate education. 

Th e principal element in the process of determining an appropriate 

e ducation is the "individualized e ducation program" (IEP ). If an IEP, 

which provides for the unique needs of the child , is appropriately 

1 
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developed and fully implemented, the program should meet the unique 

needs of the child and ensure that he/she is functionally included in 

the educational process. A child would, however, be functionallyexclud-

ed if h e /she is not provided with the special ser\·ices needed to allow 

him/he r to benefit to the maximum extent possible from his/her education. 

Although P.L. 94-142 clearly requires that handicapped children be 

educated in the least restrictive and most appropriate educational en-

vironment , many misuses, misinterpretations, and abuses have occurred in 

this provision. School districts, claiming that they are under a man-

date to provide e ducational opportuniti e s for all children, often a ss ign 

the special child to t h e regular classroom. This is esp e cially tru e in 

physical educa t i on . Contrary to present practice, not all handicapp e d 

children should be place d in regular programs. Rather, only those chil-

dren who can be e xpecte d to s ucce e d and profit from r egular programs, 

without di srup ting t h e learning of other children, should be placed in 

such settings (Moran & Kalakian , 1977; Abeson, 1980). 

Physical education is the s ubj e c t area t hat i s s p e cifically man-

dated for handicapped children in P .L. 94-142. If this physical educa-

tion instruction is educat ional ly sou n d, the following b enef i ts , de -

scri be d by Oaume (1976) , should ensue : 

h e lps main ain h ealth, comp e nsates deficienc i es ... and in
creases ability ; increases well - being and promotes emot i onal bal 
ance ; p e r mits pu pos e - fr ee and undirecte d action ; provi des impor-

an a d ina li enable fund amental e xp e ri e nces for living in our 
mechan i zed world ; prov ides an impor ant field of communication 
t h rough soc ial e xpe ri ences and in s i gh ts ; r evea l s behavioural man 
ners and he necessary e chniqu s fo r u s ing lei s ure time s ensibly 
afte r classes and following fini s hing school . (p. 10) 
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According to Eriksson (1976), all growing individuals in our modern 

industrialized society, including exceptional children, must be given 

sufficient physical training during both school time and spare time as 

"hard physical training has yet to demonstrate any deleterious effects" 

(p. 50). In 1964, UNESCO recommended that between one-third and one

sixth of the total school day be designated as time devoted to physical 

activity for elementary school age children. 

There are many pote ntial health benefits of physical activity pro

grams for all children which irrefragably support the need for sound de

ve l opmental physical activity programs for young exceptional children. 

He althy growth depends upon physical or weight bearing activity. Exer

cise increases bone width and mineralization, whereas inactivity leads 

to d e calcificat ion o f bone s which results in a weakened and brittle con-

d ition . According to Houston, Professor of Diagnostic Radiology at the 

Univers ity of Sas katche wan: " ... only one week of inactivity often 

causes noticeable demineralization--loss of half the calcium from a 

b one . So t h e amount o f activity we get is much more important than the 

amount of milk we drink" ( Cited in Bailey, 1976, p. 82). Thus, if 

children are acti ve , t h e ir bo nes will b e adequately mine ralized and both 

b one s and mus cles will be str ong . 

Ano t her propitious r e sult of phys ical e xercise during childhood is 

t h e proper de velopment o f t h e fun ctional capacity of the h e art and lungs. 

Ir unde velope d during t h e growing y e ars , t h e potential optimal of t hese 

organ s y stems wlll llkely e lost . Physica l fi tness , a produc t o f qual

i y ac ti vi t y programs , increases the b o dy' s r es istance against gene ral 
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stress and illness throughout life (Cumming, 1976). Adult health prob-

l ems .related to inactivity may possibly be linked to sede ntary childhood 

activity patterns. The fact t hat the first signs of arteriosclerotic 

di sease appear a roun d age 2 and are reversible witn phys ical activity 

unti J age 19 h a s been docume nted by Rose (1973). According to Cumming 

(1976) , t here are very few me dical condi t ions for which physical activ-

i t y programs are totally con t raindicated. 

Educati ona l and me d i cal authorities, thus, agree that the human or-

gan ism does not de ve lop normally and, in fact, cannot ma intain life un-

l ess it has mobility . Burt (1937) has stated: 

It is a truism in psyc hology that the mechanism o f the mind s t an d s 
on a s e ns ori - motor bas i s . Th e world outside can stimul ate the min d 
only through one of t h e senses ; and in r eturn , all that the g r eat
est inte ll e ct can do is to contra ct a set of muscles and mo ve a set 
of bony l e vers . The en d product of e v e ry menta l p r ocess i s simply 
a muscular reaction . (p . ii) 

Human movement provides the basic p s ychomotor frame work for d e ve lopment , 

for through moveme nt children discover c ri tical eleme n ts about t h e ir 

bodies , their environment , and t hei r social interactions . Young c hil-

dr en must move to l earn and learn to move . Thus, the de velopme nt of 

movement skills is critical in the de v e lopmen ta l process of all chil-

dr en , bu t especial ly in the e xceptional child . Moran and Kalakian 

(1977) ha ve stated ha 

o or e xperie ces can be observe d as be ing t h e primary me ans by 
which a c h ild in5tially ga hers perc e ptual information about h is 
world . In e ffe c t , t h e child mo ves to perceive , and p e rcept ion 
th rough mo ion begins 0 give meaning and orde r to r world h e r eto 
f or e c harac erize d by sensory chaos . (p . 270) 

ovement atterns of childr n de pend .upon the acqui s iton of body 
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management abiliti e s which form the blocks upon which fundamental move

me nt skills are built. The s e funda mental skills, in turn, provide for 

the de velopment of more complex personal, vocational, and leisure-time 

move men t skills. Ge s e ll (1940) sugg e sted that the deve lopment of t he 

mo r e c omplex and sop hi s ticat e d skills is founded upon the acquisition of 

postural s k i ll s . Ac cordi ng to Piaget (1936) and Ke phart (1960), e arly 

motor e xpe ri ences a r e t h e fou nda t ions for all highe r l e arnings. Thus , 

t h e motor de ve l opment which oc curs during the early years is an i mpor

tant f aci l itator a nd deter minan t of late r cog nitive , affe c t ive, an d p s y

c h omotor development ( Bl o ck, 1977 ; McCle nagh an & Ga lla hue , 1978; Lu e bke , 

1981). 

Al though t he t y pical · se quenc e o f motor d e v e l opme n t is hi ghly p re 

dictable , the number o f ind i vidua l va riations withi n this sequen c e may 

be great . Exc e ptional ch i l dren of ten l ag b e hind in f unc t ional motor 

skills in one or more areas of b ody ma n agement or fund amen t al skills . 

These c h ildre n may have difficulty with the efficie n t p erf o rmanc e of 

s uch locomotor pattern s as skipping , h opp i ng , and j umpi ng , and wi t h suc h 

g r oss and fin e mo tor manipulative ski ll s as wr i t i ng , t hrowi ng , striking , 

k i cl'i ng , and catch i ng . Such basic ski ll de f ic i e ncies may be compoun d e d 

by t h e l a ck of par t i ci pat i o n in vig orous act ivi ties re qui ring t h e u ti li

za ion o f t h es s k i lls . Co nseque ntly , thes e c h ildren may not par t ici 

pate in t hos act iv i i es n e cessa!'y f or the deve l opment of s uch physical 

fi tncss com}Jone nts as ·tr ngth , e ndur a n ce , fl e xibility , and balance 

( f!r1yd ' D , 19 8) . 



· There is ample evidence to suggest that significant restriction of 

physical activity can lead to most of the physical and motor problems 

characteristic o f the handicappe d. Because motor skill acquisition is 

specifically d e p en den t upon the exposure and perfection of many skills, 

proper e xp erience and practice opportunities in all fundamental skills 

must b e provide d to ensure that skill maturation occurs . Dennis (1963) 

found that children aged 1 to 4 years who were not provide d with spe

cific kinds of l earning opportunities we re retarded in normal locomotor 

de velopment . 
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Motor retardation is a product of a se dentary lifes tyle t hat begins 

e arly in childhood and progresses throughout th e life of mos t exception

al indi viduals . Most of ·these children are severely undere x e rcised be 

caus e the typical physical education and recreation activities are not 

suitable for the ir a b ilities . Rules are too complex, skills r e quire d 

for participation are too d -= manding , and activities are too strenuous 

for t heir low levels of fi tness . 

Delay s in motor deve l opment may b e the r esult of many factors. En

vironmental limita t ions may restrict the variety of e xperiences avail

able to th c h ild . Parents and pee r groups may be ov e rly protective and 

cau t ious . De velo mental lags are of ten , but not necessarily , overcome 

when chiJdre n · r e plac e d in stimulating , appropriate , and secure e nvi 

ronme n ts . I i s el ieve d t hat t he earlier s u c h interve n tion programs 

are ini tia e d, th mor s uccessful t h y are lik l y to b e . "Remediation 

o f mo o s kill s occ urs most e f ic i e ntly in early childh ood at a time 



when the discrepancy between the normal level of development [critical 

period] and delayed motor function is negligible" (Moran & Kalakian, 

1977, p. 407). Despite the fact that authorities from diverse educa

tional fields agree on the importance of early motor activities for 

children, many assumptions about the movement capabilities and needs of 

youngsters have not been verified by research. 

7 

Since motor development is vital to a child's total functioning, it 

is important to investigate the relationship between motor characteris

tics and certain handicaps. Although the measurement and evaluation of 

motor skills and abilities may not be as exact as the assessment of cer

tain othe r aspects of human behavior, research is essential to determine 

whe ther specific handicapping conditions affect this fundamental area of 

be havior. The mo t oric weaknesses and strengths of exceptional children 

must be kn own if those concerned with the education and welfare of these 

children are to initiate appropriate procedures to ensure that the motor 

aspects of human be havior are developed to the maximum extent possible 

in all childre n. According to Rarick (1976), "one of the greatest re-

search nee ds is f o r exploration of the motor . abilities of the 

children in t he a ge range 5 to 15 years. Very little research of conse

quence has been d one " (p. 212) . 

Purpose of the Study 

Th e purpos e o f this study was to determine the motor p e rformanc e 

le vels of y oung e xce ptional chi ldre n who we re recei v ing s pecial services 

in the Texas pu blic sc hools . In a ddi tion , t h e study was des igne d to 



answer the following specific questions: 

1. Are mentally retarded, learning disabled, and emotionally dis

turbed children motorically handicapped? 
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2. How do the motor performances of various etiological groups of 

exceptional children compare with each other and with those of nonhandi

capped children? 

3. Should all handicapped children as defined in this study be 

'mainstreamed' in regular physical education classes or would they bene

fit more from an adapted physical education program? 

4. Is an observational checklist a valid assessment tool for de

termining the most appropriate physical education class placement for 

handicapped children? 

5. Is the Test of Motor Impairment a valid instrument for deter

mining the most appropriate physical e duca t ion class placement for hand

icapped children? 

Statement of the Problem 

The probl em of this study was to assess the motor abilities of 

1,135 y oung handicappe d children , ages 5, 6, 7, 8, and 9, who wer e e du

cationally classified as mentally retarded, learning disabled, or emo

tionally disturbed . All subjects were enrolled in public school s 

throughout the various geographical sections of the state of Texas, in

cluding urban, s uburban , and rural areas . Data we re colle cted during 

the spring o f 1981 through the administration of the following two e val

uation instruments : (a) Test of Motor Impairment (Stott , Moyes, & 



Henderson, 1972) and (b) Observational Checklist of Movement Tasks, an 

adaptation of Sinclair's (1971) Movement Task Analysis Forms. 
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Sinclair's checklist was utilized to evaluate the subjects' abilities to 

perform 12 selected fundamental movement patterns: creeping, walking, 

running, galloping, hopping, skipping, sliding, jumping, throwing, 

cat ching, kicking, and balancing. Stott's Test of Motor Impairment was 

employed to de t e rmine the presence of any motor/neurological impairment. 

For statistical comparisons, the subjects were grouped by sex, age, and 

e ducational class ification. Their scores were also compared to those of 

522 nonhandicapped subjects as well as to normative data available in 

the li t erat ure. 

De finitions and/or Clarification of Terms 

For the purpose of clarification, the following definitions and/or 

e xplanations of terms were established for use throughout the study. 

Because t h e investigator accepted the school districts' educational 

classi f ications of subj e cts, t h e de finitions established by the Texas 

Education Agency (TEA) we re use d. 

Special Education 

"Spe cial education is the provision of a continuum of child

cente r e d e ducational and s upportive services in combination with those 

prov ided in the general school program to meet the needs of students 

who are han dicappe d . " (TEA, 1979 , p. 2 ) 

Handicapped Stude n s 

The terms 'handicappe d' and ' e xce p tional ' are s y nonymou s and were 
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used interchangeably in this study. 

Handicapped students are those ... between the ages of 3 and 21, 
inclusive, with educational handicaps ... mentally r e tarded, 
emotionally disturbed, learning disabled, ... whose disabilities 
are so limiting as to require the provision of special services in 
place of or in addition to instruction in the regular classroom. 
(TEA, 1979, p. 2) 

Mentally Re tarde d Students 

"Mentally retarded students are students with significantly sub-

average general intellectual functioning existing concurrently with de-

ficiencies in adaptive behavior and manifested during the de velopmental 

period . " (TEA, 1979, p. 3). These students are "functioning more 

than two standard de viations below the mean on individually administered 

scales of verbal ability, performance or nonverbal ability, and adap-

tive behavi or" (TEA, 1979, p. 22). 

Emotionally Disturbed Students 

Emotionally disturbed (ED) students are those who have been "psy-

chologically or psychiatrically" evaluated to exhibit: 

... one or more of the following characteristics over a p eriod of 
time and to a degree which adversely affects educational perfor 
mance: 

(i) an inabili t y to learn which cannot b e e xplaine d by other 
de fin e d han dicapping conditions; 

(ii) an inability to build or maintain satisfactory interper
sonal relationships with pe e rs and teachers ; 

(iii) inappropriate t yp e s of b e havior or f ee lings under normal 
circumstances ; 

(iv) a general p e rvasive mood of unhappiness under normal cir
cumstances ; or 

(v) a tende ncy to develop physical s ymptoms or fears associ
ate d wi t h pe rsonal or sch oo l probl e ms. (TEA, 1979, pp. 
24-25) 
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Learning Disabled Students 

Learning , disabled (LD) students are those who have 

••. been determined by a multidisciplinary team not to be achiev
ing commensurate with their age and ability levels. The lack of 
achievement is found when the student is pr·ovided with learning ex
periences appropriate for their age and ability levels in one or 
more of the following areas: oral expression, basic reading skill, 
reading comprehension, mathe matics calculation, mathematics reason
ing, or spelling. (TEA, 1979, p. 25) 

Normal Students 

Normal students are those who have no known handicapping condi-

tions. The terms 'normal' and 'nonhandicapped' are synonymous and were 

us e d interchangeably in this study. 

Motor Impairment 

Motor impairment is defined as: 

. . • the level of impairment which would begin to be a handicap 
to a child in his everyday life, whether it be his ability to play 
the games of his age - group , avoid accidents to himself or the ob
jects he comes in contact with, or develop manual skills such as 
writing or using tools . (Stott, Moyes, & Henderson, 1972, p. 8) 

Test of Mo tor Impairment 

The Test of Motor Impairment , in its present form, was markete d in 

1972 by Stott , Moy es , and Henderson as an instrument to detect "impair-

men t of motor func tion" . It was modeled after the original Os e r e tsky 

Tests of Motor Proficiency (1923) in format and after G~llnitz's (1960) 

modi fica t i on and scoring system . The test is divided in to fiv e cate -

gori es : Balance , Upper Limb Coordinat ion , Whole Body Coordination , 

Manual Dex erity , and Simultaneous Mo v e me n t . Test- r e te s t reliabiliti es 

have b een r eported to range from . 89 to .99 a t the various age l evel s . 

Age range f or t h e test is from s ub-5 to 13+ y ears . 



Movement Tasks 

Movement tasks "are those activities commonly considered funda

mental to the performance of more complex motor actions" (Sinclair, 

1971, p. 1). 

Observational Checklist of Movement Tasks 

12 

The Observational Checklist of Movement Tasks, hereafter referred 

to as Sinclair's Checklist, consists of 12 movement tasks adapted from 

Sinclair's (1971) developmental study. Items include creeping, walking, 

running, galloping, hopping, kicking, sliding, skipping, broad jumping, 

walking the beam , throwing, and catching. Each task is broken into ap

propriate components which comprise the mature and successful pattern of 

movement . 

Hypotheses of the Study 

The .05 level of statistical significance was used to determine 

the tenability of the following null hypothes es : 

1. There is no significant difference b etween t he d e gree of motor 

impairment of nonhandicapped , handicapped, age, or sex groups a s mea

sure d by the Te s t o f Motor Impairment . 

2 . The r e i s no sign i fi cant diffe rence betwe en nonhandicapp e d, 

handi cappe d , age , or s ex gro up s in the p e rformanc e of fundam ental move

me n t tas k s as me a sure d by Sinclair' s Che cklist . 

Li mita t i ons of t h e S t udy 

Th e study was sub ject to t h e f o ll owing limi t a t i on s : (a) the avai 1-

a b ility of s ubjects at each age l evel and . of e ach se x who we r e 



13 

educationally labeled mentally retarded, learning disabled, or emotion

ally _ disturbed; (b) the degree to which the subjects were correctly 

classified educationally; (c) the degree to which the subjects were 

representative of the populations from which they were drawn; (d) the 

degree to which the subjects were motivated to perform during the test

ing sessions; (e) the validity, reliability, and objectivity of the test 

items; (f) the reliability of the test administrator to evaluate the 

subjects' performances on each of the test items; (g) the degree of ob

jectivity exhibited by the test administrator; (h) the degree of cooper

ativeness demonstrate d by the public school teachers and/or diagnosti

cians; and (i) the degree to which the testing facilities were similar. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

As this study focused on the motor abilities of young exceptional 

children, an ext~nsive investigation of related literature, including 

several database searches, revealed that no previous research was being 

duplicated. Although some noteworthy studies have been reported by both 

e ducators and physical educators, most r esearchers have concentrated on 

the physical fitness of men t ally r etarded (MR) populations, age 10 years 

and older. There is, in fact, a paucity of research inves tigating the 

motor patterns and abilities of learning disabl e d (LD) and emotionally 

disturbed (ED) children. Of the few studies reported, most of them have 

e xplored instructional methodologies or fitness levels of these popula

tions . Although all literature pertaining to the motor b e havior of ex

cep t ional children was surveyed and studi e d in the development of this 

study, this review was li~ited to selected studies which primarily 

e xamined the motor abilities of elementary age ·children. These studies 

are presented unde r the etiological headings of Learning Disabled, Emo

tional ly Di sturbed, and Mentally Retarded . 

Learning Disabled 

It h as been estimated t ha t of t he 46 million school-age d individ

ual s in t h e United States, over 12% are handicappe d t o t h e e x tent of 

nee ding special e ducation assistance . Of this pe rcentage , 3% is 

14 
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learning disabled (Crowe, Auxter, & Pyfer, 1981, p. 19), although inci

dence reports vary from 3% to 20% of the total population. According 

to Cratty (1980), there are between 1,100,000 and 2,200,000 children be

tween the ages of 5 and 18 years who are educationally labeled learning 

disabled (p. 170). Fait (1978) estimated that 1 out of every 5 children 

with average or above average intelligence has perceptual, cognitive, or 

coordination problems of neurological origin which interfere with opti

mal success in the regular school environme nt (p. 235). Despite the 

large number of students with learning disabilities, relatively little 

research pertaining to the motor characteristics of this particular 

population has be e n conducted. Of the studies reported in the litera

t ure , only one specifi cally explored the motor ability of young LD 

children . 

In a validational study for the Bruininks-Oseretsky Test of Motor 

Proficiency , Bruininks and Bruininks (1977) found both gross and fine 

motor skills of LD students to be significant ly (p < .001) lower than 

those of nondisabl e d students . More variability in performance was also 

noted for t he LD group. Within the LD group were 38 boys and 17 girls 

ranging in a ge from 6 to 13 y ears. A comparison group (n=55) was com

prised of normal subj e c ts match e d by age and sex. The greatest signifi

cant de fi ciencies (p (. 01) o f the LD subjects were in tasks requiringbody 

e qui librium, controlled fine vi s ual - motor movements, and bilateral co

o rdina ion of mov ements involv ing diffe r e nt parts of t h e body. Accord

to t h e investigators , all o f the se areas include complex motor 
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patterns which require integration of visual and kinesthetic senses to 

all motor responses, thus the areas of deficiency lie chiefly within the 

sensory-motor realm. 

The results of this study should be weighed cautiously because of 

the small sample size. Bruihinks and Bruininks failed to stipulate the 

sample size at each of the 8 age levels although the subjects were 

matche d by age . Also to be considered is the fact that students of both 

s e xe s were grouped together. 

Research has yet to verify any developmental delay of motoric abil

i t y in young LD children. Se veral investigators, however, have reported 

s uccessful a t t empts to design specific physical education programs for 

r eme diation of motor de ficits. Lamport (1974) found that a perceptual

motor program of 16 wee ks dura tion was significantly (p <.05) effective 

i n the improvemen t of 8- and 9-year-old boys ' ability to perform static 

ba lanci ng tasks . Boy s , 7 and 8 y e ars old, significantly improved in 

dynamic balan c e a bility afte r participation in the program, whereas 9-

y e ar-o ld g ir ls demonstrate d s i gnifican t i mprove ment only in the ability 

t o catch a ball . According to Kraft (1977), pe rceptual-motor and modi

fie d t r a d itional p hysical e duca t i on programs we re equally effective as 

i n str uctional me t ho ds i n t h e gr oss moto r de ve lopment of 92 6- and 7-

y e ar - old LD ch ildre n . El ste in (1977) d e mons trate d tha t a 9-month indi

vidually determine d program of high l y s tructure d bas ic motor skil~s s ig

n i fi c ant ly (p (. 05) increased t he f itness of 44 LD ch i ldre n be tween the 

ages o f 6~ an d 1 5~ y e ars . 
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Emotionally Disturbed 

Estimates of the incidence of emotional disturbance in school pop

ulations range from 2% to between 10 and 15% (Cratty, 1980). According 

to the Unite d State s Office of Education's Bureau of Education for the 

Handicapped (1978), there were 284,385 students educationally classified 

as e motionally disturbed. This number represented 7.6% of the total 

p opulat ion of handicapped children receiving special education and re

late d services during the 1976-77 academic year. 

Because of the incons istencies in defining this population and the 

uniqu e problems a s s ociate d with these students, very few inves tigators 

have s t udie d the mo tor abiliti es of ED children. Those studies which 

h a v e been repor ted in t h e li terature sho uld be scrutinize d carefully to 

de t e rmine whether or not t h e subjects were actually ED. This education

al labe l is fl agrant ly mi s used and appli e d to individuals with a vari ety 

o f s y mp toms and/or conditions--from mild and temporary disturbances to 

sever e and chronic disorders. Other terms use d interchangeably in the 

lite rature , but not necessari ly correctly, with ED children include be

havior d isorder , mental il lness , neurosis, autism, p s ychosis , schizo-

phre nia , and occas ionally hyp eracti vi t y. Thus, many individuals who are 

corre ctly labele d by o ne o f the foregoing terms are many times e duca

tionally class ifi e d a s e mot ionally di s turbe d. 

According to t h e r es u lts o b taine d in a 3-ye ar study by Poinde xter 

(1969) , coordinate d locomotor pattern s of h opping and s k i pping, trampo

line p erformance , an d ba lance ( static and dynamic) , of 7- to 10-year-old 
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ED youngsters were deficient in comparison with a normal group. This 

deficiency was not statistically significant. The ED subjects, however, 

scored significantly lower than their normal age-mates on measures of 

strength, balance, and speed. Grip strength was measured by a hand dy

namometer, shoulder and arm strength by use of the Elgin table, and ab

dominal strength by performance on the Kraus-Weber test, bent knee sit

ups, and knee extension. Power was evaluated by performance on the 

standing broad jump, and speed was reflected by performance on the 30-

yard dash. Agi~ity was dete rmined by a shuttle run task and walking 

beam. The perceptual-motor abilities of the ED group, as measured by 

the Purdue Perceptual-Motor Survey~ were also significantly (p <.01) 

lower than the normal group. 

Contrary to Poinde xter's findings, Rider (1973) found that ED chil

dren scored significantly (p (.05) lower on only 1 of the 4 gross motor 

performance subtests of t h e Purdue Perce ptual-Motor Survey--the obstacle 

course . The ED group , however, was significantly (p <.05) deficient in 

balancing on one foot with eyes closed, but performed within normal 

limits with ey es open . Rider's study utilized 20 subjects, 6 girls and 

14 boy s , between the age s of 6~ and 12Yz y e ars. All we r e diagnose d as ED 

by a committee comprised of elementary school counselors, classroom 

teachers , a psychologist , and t he school principal. The comparison 

group , with no known dysfunctions , was composed of 23 s ubj ects (8 girls 

and 15 boys) matched by sex and grade place ment. 

The survey of literature indicated that research involving ED popu

lations concen rated on fitness or programming rather t h an on motor 
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skills or abilities. And, as with studies on the LD population, the ma

jority of investigators used teenage or adult subjects. 

Based on the findings of case studies of 12 ED children between 7 

and 15 years of age, Haley (1969) found that gross motor skills could be 

improved by individualized motor programs. Beyer (1973) found that for 

97 subj e cts between the ages of 6 and 10 years, a specially designed 

phy s ical e ducation program was significantly (p (.05) more succe s sful in 

t h e de ve l opme nt of motor fitn e ss than either a regular physical educa

tion o r sensory-motor training prog ram. Cardiovascular e ndurance, how

e v e r, was not signi1icantly affec t ed by any of the thre e programs. It 

was noted that altho ug h the ED subj e cts exhibited a normal curve of 

phy sica l development , t h e y appe are d to b e below their p ee r group in th~: 

performance of motor activities. 

Mann, Burger, Green, Proger, Hilse ndager, and Bayuk (1973) conclud

e d fr om t h e r esul ts o f a proj e ct funded by the United States Office of 

Educat ion that training contributed to improved physical fitness of 192 

ED s ubj e c ts between t h e ages of 8 and 14 y e ars. The nature of such im

prove me nt , howe ve r, was not de lineate d and appe are d to follow patterns 

diffe r ent from t hose e xpected with normal children. The r e sults indi

c a te d t ha t during t h e first s ummer o f the proj ect , significant improve 

ment o ccurre d in only 5 of the 36 ski lls me asure d. During the second 

summer program , improv e me n t was no te d in on ly 7 of the 3 6 s kill s . Em

ploy ing t h e same evaluat ion as Mann et al . ( Basic Motor Fitness Test for 

Emo ional ly Disturbe d ) , Brown (1976) found t hat motor fi tness of 19 



6- and 7-year-old ED children could be significantly increased through 

structured physical education classes. 

Mentally Retarded 
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According to Fait (1978), 3% of the population in the United States 

is mentally retarded. Of these 6 million r etardates, approximately 4 

million are c hildren under 20 y e ars of age (p. 217). Crowe, Auxter, and 

Pyfer (1981) have indicate d that only 2.3% of the total 12% of handi

capped school aged childre n i s mentally re tarded (p. 19). As there are 

seve ral degrees of retardation founded upon IQ score s, thi s lucubration 

was specifically concerned wi t h only the mildly and moderately retarded 

populati ons . Cratty (1980) estimate d that the re are approximately 

2 ,100 , 000 mildly retm'de d and 144,000 moderately r etard e d children under 

21 y ears of age . Until r ecent ly, MR children were educationally labe led 

as educable mentally r etarded (EMR) and trainable mentally r etarded 

(TMR), respectively . Today, these children are e ducationally classified 

as mentally retarde d without any diffe r e n t iation of IQ-base d ca tegories . 

The lite rature abounds with research on various aspe cts of motor 

be havior of MR s ubj ects . Al t hough many e xperimental studi e s suffer from 

inadequate controls and samples , the e vidence t hat is available indi

cates t hat MR children are slower , weaker , and less skillful than their 

normal c o unterparts (Francis & Rarick , 1959 ; Rarick, Widdop, & Broadh e ad, 

1970; Rarick & Dobbins , 1972 ; Rarick & McQui llan , 1977). This de fici e n

c y increases as he compl e xi t y and prec ision requirements o f t h e task 

increas (Baumeiste r , Hawkins , & Holland , 1956 ; Howe , 1959 ; Nunley , 
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1965; Langan, 1965). Evidence, however, is available to indicate that 

great physical improveme nt is possible (Hayden, 1968; Sharpe, 1968; 

Funk, 1969; Pyfer, 1970). It is not unusual for TMR youngsters to score 

in the upper quartiles of fitness norms as demonstrated by Hayden 

(1968). Hayden (1968), Wyrick and Owen (1970), and Rarick and Dobbins 

(1972) have r epor te d A wide r degree of variance in the retarde d than in 

the normal populati on s . 

The majori t y o f invest igative reports h~ve d ealt with t he physical 

fitness of MR population s (Francis & Rarick, 1959; Howe, 1959; Sengstock, 

1963; Auxter, 1966; Solomon & Pangle, 1967; Hayde n, 1968; Rarick, 

Widdop, & Broadhead, 1 970; McClure , 1970; Chavez, 1971; Campbell, 1973; 

Peries , 1973). A large n umber of these investigations have involve d 

teenage or adult s ubj e c ts .· This review, therefore, was limited to those 

stu dies which specifical ly related to the younger MR population. 

Howe (1959 ) compare d t he p erform~ce of MR and normal childre n on a 

variety of motor skill tasks . Se lected as subjects were 42 normal and 

42 r etarde d childre n , ages 6~ to 12 y ears , mat che d by se x, age , and 

socio- economic backgr ound . The me an IQ scores for the MR group s were 

67 . 5 f or b oys and 64 . 5 f o r girls . For t h e normal g r oups , the mean IQ 

s c ores were 99 . 9 and 97 . 5 f or boys an d girls , respe ctive ly. The 11 mo

tor t asks inc l uded t h e following : Sargent jump , balance on one foot, 

tracing speed , grip s rength , tapping s p ee d, zig- zag run, 50-yd. das h, 

dotting s p ee d , s quat t hrusts , ba ll throw for accuracy, and maz e tracing . 

Th e f indings r eve aled t hat t he group of normal girls wa s s uperior to t h e 
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group of MR girls on all but two tasks--grip strength and throw for ac

curacy. The performances of the normal boys significantly (p<.05) ex

ceeded those of the MR boys in all events. Although retarded boys per

formed better than retarded girls, these differences were not signifi

cant. 

Langan (1965) found that mildly retarded children between 7.6 and 

10.5 years of age scored significantly (p<.05) below youngsters of nor

mal intelligence on the Lincoln-Oseretsky Motor Development Scale. A 

motor deficiency of 1Yz years at age 8 increased to 2 years at age 10. 

The d e vel opmental curve of the younger retarded subjects resembled that 

of normal subjects. All subjects were enrolled in public school classes. 

Langan also reported t hat no significant differences were found between 

mi ddl e - and lower-class r etarded subjects or between EMR boys and girls. 

Clawson (1969 ) found that elementary school age E~ffi children with 

higher IQ scores performed better than those with lower IQ scores on 

perceptual- motor and motor performance items. Preliminary norms for the 

state of Missouri we re establishe d for EMR boys and girls, aged 8, 9, 

and 11 years, on the items included on the Missouri Perceptual-Motor and 

Motor Performance Test Battery. Approximately 1,020 EMR children in 

special classes were evaluate d by this battery. All analysis of regres

s ion compariso~s indicated t hat t he actual form of regression was 

linear . Each individual test item was examine d to determine if a sig

ni fi cant d i ffe r ence e xi sted in performance of t he High IQ and t h e Low IQ 

E R boys and girls . A significant difference was noted between High IQ 
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and Low IQ girls at age 8 and 9 y e ars on all measures. Coordination, 

movement patterns, and strength items did not differ significantly for 

the boys. 

The purpose of a study by Hollingsworth (1971) was to determine the 

relationship of the motor proficiency of MR and normal individuals of a 

spe cific chronological age (CA) and to d e termine the relationship of the 

mo tor proficiency of ~ffi and normal individuals of a specific mental age 

(MA) . All subj ects for this study were enrolle d in an EMR special class 

or regular t hird, fourth, and fif t h grade s. The Co lumbia Mental Matur

i t y Scale was us e d to class ify subjects into thre e groups composed of 

three age l e ve ls: MR CA, MRMA, and intelle ctually normal. There were 10 

s ubj ects in each group at each age l e v e l of 8, 9, and 10 y ears . Mo tor 

profici e ncy of all s ubj e c ts was determine d by the Lincoln-Oseretsky 

Motor Development Scale. 

Res u lts o f the study revealed t hat when paire d on CA, EMR children 

wer e significantly (p <. 05) bel ow the ir inte lle ctually normal peers in 

motor performance at ages 8 , 9 , and 10 y ears . When paired on MA , EMR 

children were significantly (p <. 05) s uper i or t o t heir intellectually 

normal peers in motor performance a t t h e same age levels. A po s itive 

progression of motor per formance scores within each g r oup clas s ificat i on 

from one a ge l e vel to the ne x t h igher age l e ve l was also f ound. Be cause 

of the significant differences f ound between t hese three group s , 

Hollingswor h conclude that t h re is no justification for placing EMR 

students in physical edu c ation programs with intel lectually n ormal 
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students. 

In an investigation by Stewart (1971), the relationship between sex 

and selected abilities of gross motor performance was examined. The re

lationship of selected abilities at different CA intervals was also 

studied to determine which measures best predict gross motor performanc e . 

Four test batteries were utilized in the d e velopment of this study: the 

Frostig Developmental Test of Visual Percept ion, Wechsler Intellige nce 

Scale for Children ( WISC), We pman Auditory Discrimination Test, and 

Cratty's Six-Category Gross Mo tor Performance Tes t. A total of 74 EMR 

boys and gir l s between t h e ages of 7 and 12 y ears were evaluate d. As

sessmen t of motor perf ormance include d measures of body perception, ball 

throwing , ball tracking , gross agility, balance , and locomo tor agility. 

Resu l ts of t h e study r evealed t ha t ey e -motor coordination, spatial 

r e la tionships , auditory discrimination, and sex can b e use d as pre dic

tors of gross motor performance . The EMR subjects without auditory di s 

criminat ion problems tende d to s c ore highe r on gross motor per f orman c e 

tasks than t hose wi h pro b lems . Boy s in t h e age range from 7 t hr ough 12 

y ear s tended to p er form better than girls on the gross motor pe rformance 

tas ks . Age did not contribute signifi can tly to t h e pre diction of gross 

mo or p er f ormance ; hovever , age did appear to be a factor r e late d to t h e 

per f ormance of t h e ball - throw ing task. 

Windell (1 971 ) compare d t h e walking patte rns of normal and THR sub 

j ec ,s to d e ermine i f t he TMR e xh ibit a characteristic gait whi s h sig

nifican l y dif e~s fr om ha t o f n or ma l children . Incl ud e d in the s tudy 



25 

were 58 TMR children between the ages of 7 and 18 years, and 63 normal 

children between the ages of 8 and 17 years. The range of IQ scores for 

the TMR group was reported as 28 to 68; however, it should be noted that 

an IQ score of 68 was definitely too high for this classification as the 

range for trainable mentally retarded is from 25 to 49. 

Proce durally, selected muscles were examined electromyographically 

by a dynograph while the time relation between stance and swing phases 

of the lower extremity was simultaneously measure d by a gait transducer. 

The 12 characteris t ics which were analyzed include d the following: time 

of swing and stance phases, time of diffe rence betwe en stance and swing 

phases, duration of inactivity of the ante rior tibialis, peron eus longus , 

and gastrocnemius duri ng the stance, swing , and total gait cycle . Each 

subject had 10 consecutive steps analyzed. Based on the findings of the 

study, Windel l concluded that there is a characteristic gai t pattern for 

the TMR which diffe rs fr om t hat of normal subj ects . 

The biomechanical movement configurations of a group of 30 TMR 

children were compare d to those of a matched pe e r group of normal chil

dren in a study by Boelter (1975). Th e movement task involve d stepping 

up onto an d jumping off a 10-in. high platform. Analy s i s was done by 

means of biplanar cine-film recording which incorporated t wo s ynchro

nized cameras . The data we re analyze d stat istically at each of t hree 

observa ion in er vals --initial movement , take - off, and landing . Nine 

biomec han ic variables were examine d. These include d segmenta l linear 

velocity, accelera io , momentum , f orce ; angular velocity, acce l e ration , 



momentum, torque; and kinetic energy. The investigator conclude d that 

the significant difference (p <.01) between the two groups was indica

tive of the TMR group's development al lags in gross motor performance . 

26 

Ryan (1977) compared s e lected basic gross motor skill performances 

of mode rat ely r e tarde d children and children of normal intelligence . A 

cri te rion r e f erenced asse ssment tool, the Ohio Stat e Unive rsity Scale of 

In t r a Gros s Mo t or As sessment (O.S.U.-SIGMA), was used. This s cale of 11 

b a s ic motor s k ills is subdivide d into 4 l e v e ls of motor performance 

ranging fr om the l east mature t o the mos t mature fun ction a l l evel. Eac h 

leve l wi t h in a skil l is de fi ne d by performance criteria state d in b e 

hav i oral f orm t o re f le c t s eque n t iai development within e ac h s kill. The 

purpose of Ry an ' s i nvestigation was t o di s tinguis h the qual itat ive dif

ferences in pe r f orman c e between 120 MR and 120 norma l children between 

the ages o f 6 and 8 y ears . The IQ s core s o f t he MR group were r e porte d 

as ranging f rom 20 t o 53 ( modera te ly r e t arde d range ). It was conclude d 

that the performances exhi b ited by t h e MR children we r e significan t ly 

(p <. 05) less mature deve lopmentally than t hose of chi l dre n of n or mal 

inte lligen ce . Normal boys were mor e mature t han normal g irls i n t hrow

ing , catching , str iking , and kicking . On t h e o t her h a n d , n o r mal g ir ls 

were bette r t han normal boys in skipping , h oppi ng , an d ladder c l i mb i ng . 

Re tard e d boys s urpassed th e r etarde d girls in t he skills of r unn i ng , 

hopping , skipping , t hro wing , catching , kicking , striking , ladde r climb 

ing , and stair climbing . Th e gr eatest diffe r ences f o u n d between t he MR 

and normal g r oups were in t h e compl e x skills of hopping , skipping , and 
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c a tching. 

Schrum (1977) assessed the gross motor performances of 159 TMR 

chi ldre n betwe en the ages of 6 and 14 years with a 13-i tern tes t battery. 

Fin d i ngs of t h e study indicated that performance differences could b e 

blocke d ove r 3-ye ar inte rvals before significant differences we r e found. 

The three ma j or age g roupings were identified a s : (a) 6, 7, and 8 

years , (b) 9, 10, and 11 y e ars, and (c) 12, 13, and 14 ye ars. As chron

ologica l a ges a dvanced, mo t or p erformanc e s improved. No diffe rences 

we r e found between t h e p e rformances of' the boys and girls . 

Ri de r ( 1979) comp ared a g roup of TMR boys, between t h e ages of 8 

an d 12 years , with a group of nonretarded boys of t h e s a me ages t o de 

termi ne if common characterist ics e xis t in gait patte rns . The pattern s 

were film d with a 16 mm movie came ra and anal yze d using t h e Vangu ard 

Motor Analyzer . The f o llowing p aramete r s we r e e xa mine d: s t ride l e ngth 

and rate , duration o f stride , swi ng , stanc e , and doubl e s uppor t , and 

mean angular displacement . Comparisons of the r aw score means from b oth 

groups indicated a g ait pattern that was cons i ste nt ly di ffe r ent . Graph

ical repre en at i ons of t he me an angular d isp lacements of t h e kn ee , h ip , 

and ankle indicated greater ve locity , extens i on , an d f le x ion i n the pat-

erns of' the nonretarded subjects . The TMR group walk e d a t a much slow

er pace wi h stri d lengths which were s i g nificantly ( p <. 05 ) shorter . 

Additionally , the T R g r ou p r e mained in t h e various supportive phases-

duration of stride , stance , and doubl e s upport--for a significantly 

long r time . Th ere was li ttle difference between t h e pat terns of the 
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two groups for the duration of the swing. 

Although volumes of information are available on activities and 

programs for the retarded, most of it has been put forward on the basis 

of face validity and personal experience; only a few studies have be e n 

completed. Special programs of physical education, were found by sever

al investigators to effect greater development of motor skills in the 

young MR populations than traditional programs (Gearheart , 1963; Sharpe, 

1968 ; Harkin s , 1970). In turn, a traditional physical education program 

was significantly (p <.01 ) more e ffective than a movement exploration 

program in promoting fi t ness in TMR youngsters (Goodwin, 1970). On t h e 

other han d, Taylor ( 1969) and Richar dson ( 1970) found no significant im

provement in f itness in TMR s ubj e cts who par t i cipated in an organized 

physical e duc ation program . Funk (1969) and Pyfe r (1970) r e porte d that 

well - planned daily physical e ducation programs can effect s i gnifican t 

improvement in fitness and balance skills . Chavez (1970), h owever, 

fail ed to discover significant differences in fitness of EMR s ubj e c ts 

afte r a 6 - week training program . 

In all probability , the most precise and comprehensive studi e s 

e xar,1ining motor performances of MR subj ects h a ve been directe d by 

Rar ick (Francis & Rarick , 1959 ; Rarick , Widdop , & Broadhead , 1970; 

Rarick & Dobbins , 1972 ; Rarick , Dobb ins , & Broadhead, 1976 ; Raric k & 

cQuillan , 1977) , although all have b ee n in the realm of f itness . In 

essence , t hese studies have s ubstantiated the significant fi t n ess infe 

riori y of R sub j ects to normal s ubj ects . Th e performance s of TMR 
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subjects were significantly exceeded by EMR subj ects with the exception 

of flexibility meas ure s; the performances of EMR subjects were signifi

cantly s urpasse d by those of normal subj e cts. Generally, the perfor

mances of the boys significantly exceeded those of th e girls. Approxi

ma te ly 5 ,000 EMR and 460 TMR students have been e va luate d through the 

e ffor ts of Rarick. The ages for these s ubj ec ts range d from 6 to 21 

years. Two weakn esses of these studies are evide nt. First, the sample 

sizes at the y ounger age l e ve ls for girl s have been a s few a s 6 and 8. 

Secondly, the IQ scores for some of t h e EMR subjects app e are d to be well 

within the normal range . 



CHAPTER III 

PROCEDURES FOLLOWED IN THE DEVELOPMENT OF THE STUDY 

This investigation was undertaken to evaluate and compare the motor 

abili t i e s of young c hildren e ducation ally class ified a s n onhandicappe d 

(NH) , l e arn ing di s able d ( LD ), emot ionally disturb e d (ED), and mentally 

r etarde d ( MR ) . The procedures foll owe d in the de v e lopment of this study 

a re d escr i be d in this chapte r unde r t h e following h e adings : Sources of 

Data , Pr e liminary Pro c e dure s , Se l e ction an d Description of the Instru-

me n t s , S l ect i on of t h e Subj e c ts , Co lle ct ion of Data , and Tre atme nt of 

Da a . 

Source s of Dat a 

Ut ilize d in thi s s t udy were data gathered f rom bo t h do cume ntary and 

human sources . Docume n t ary sources included available boo ks, p e riodi-

cals , mi c r of ilms , publi s h e d s tudie s , and unpubli s h e d r eports of r e s earch 

relate d o t he motoric abili t i es o f y oung e xc ep t i onal c h i ldr e n . The hu-

man sourc s o~ da a i nc lude d t h e inve stiga t or, adap te d phys j cal educa-

tion consultants , s p ecial e duca t i on te a c h e rs , and 1 , 657 e leme ntary 

schoo l age d c hi ldr n , both han di capp e d a n d n onh a nd i capp e d. 

Pr e li minary Pr oce d u r es 

Availab le docum ntary sources r el a te d to all a s p e c ts of t he pro -

p ose d s udy were surve y e d an d studie d p rjor to t he ac t u a l invest i gat ion . 

30 
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Initial contacts with public school personnel were made through inser

vice training provide d by the investigator at the request of numerous 

Educat ion Service Centers throughout the state . of Texas . Possible test

ing sites we r e thus informally sele cted. During the latter part of the 

fall s e mester of 1980, formal solicitations we re made by mailing a de

t a ile d de script i o n of t h e s tudy t o s upp ortive pe rs onn e l at e ach of the 

20 Educat ion Se rvic e Ce n ters. These p e rsonn e l the n ide ntified schools 

wi t hin t h e jr r eg i ons wh ose administrators had ve rbally a c kn owledge d con 

sent for t he ir s tude n ts t o parti c ipate in the r esearch. Pending r e c e ipt 

o f wr itten confi rma t i ons , a tentative outline for the study was de ve l

op e d an d fil e d i n t h e f o rm of a Pr os p e ctus in the Office of the Provost 

of Gr aduate S t udi es at The Te xas Woman' s Unive r s ity , De nton , Te xas . 

Permiss i on to c onduct t h e study wa s g rante d from the Human Subjects Re 

view Committee a t Th e Texas Woman ' s Universi t y, De n t on, Texas. 

Selection an d D scription o f t he Instrume nts 

Th e instrum nts use d in the co llection of data f o r t his inve stiga-

tion were s elect d acc o r d ing to t he fol l ow i ng cr i t e ria : (a) t h e ins t ru-

me n must be r e l i a b l e , objective , and vali d; (b) the i ns trument must b e 

applicable to both boys and girls , ages 5 t hroug h 9 y e ars ; ( c) t h e i n 

stru e t must be appropriate to t he t es tab ili t y o f s ubj ects with l im i te d 

in ·ellectual or learning abilities ; (d) the ins rum n t mu s t be des igne d 

o ide ti fy children :ith motor prob l ms ; ( e ) t he instrume n t must re -

qujr p r f ormances h a r e saf e , int resti g , and c hall nging ; (f) ~he 

i s rume r.~us r 'sernble as sessments adrninist r e d o n o nhandicapp d 



32 

children; (g) the instrument must be simple to organize, administe r, 

score, an d interpret for either classroom, spe cial education, or phys i

ca l e ducat i on spec ialists ; (h) t he ins trument must not require e laborate 

apparat us whi ch requires techn ical skills; (i) the instrument mus t con

sist of materials t hat are eas ily t ran s p or table; (j) the instrument must 

require administrat i on t i me of less than 30 minutes p er subj ect ; (k) the 

instrument must differe ntiate gross motor p e rformanc e leve l s of young 

childre n ; and (1) the instrument must require very limi te d space . 

An e x tens ive 3-year study of the literature produced a s urprisingly 

large numbe r of diagnostic tools which purport to measure motor ability 

of special populations . However, o f the myri a d of t ests availabl e , a 

minimum were designed speci fically to e valuate the motor abilities of 

children wi th limite d verbal and pe rformance skills. Scrutiny reveal e d 

t hat most test batte ries are composed primarily o f fi tness - t ype i tems . 

The sel ct ion of instruments was further r estricted by the stringent 

criteria es ablished for t h e study. 

Tes Impairment (TMI) 

The firs of t o diagnostic instrume nts which met t h e estab li s h e d 

criteria' as the Test of otor Impairme nt by Stott , Moyes , an d Henderson 

( 1972) . It was modeled after Oser tsky's Tests of Motor Proficiency 

(1923) in format but f ollo e d Gollnitz's (1960) modi fi cation and scor ing 

s ys - m. Designe d to differ ntiate be ·ween motor/neurologically imp a ire d 

a nd or .. al children , it is applicable to both boy s and girls , ranging in 

age from 5 to 15 years , with an IQ of 50 o r abov . Th e t st is divid e d 



into five categori es to measure the following: 
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(a) static bala:1ce , (b) 

control and coordination of the upper limbs, (c) control and coordina

tion o f the body while in motion, (d) manual dexterity with emphasis on 

speed, and ( e ) simultane ous movement with precision. 

Al though presen t ly under rev isional study in England, Canada, and 

t h e Un i te d States, t h P TMI was ori g inally standardized by age s on a sam

pl e o f 854 chi ldren fr om 31 schools in Ontario. For children age d 5 

th r ough 9 y ears , test-retest afte r 2 day s (n=24 ) y ielded correlation c o 

e ffici ents of .94 to .99 on Category I ( Balanc e ). Perc e ntage o f agree 

ment on test- retest f or Category III ( Whole Body Coordinati on) range d 

f rom 79 to 100 . For 15 LD children , test-retest a~te r 2 weeks yi e lde d 

perce ntages of agre e ment ranging fr om 78.3 on Category IV ( Man ual De x

terity) to 100 on Category V (Simultaneou s Moveme n t ). 

Us i ng 60 motor- impaire d 5- to 8-year-old childr e n and 60 con t rol 

s ubj cts matche d by age , . sex, an d s ocial class , Moyes (1969) found a 

tetrachoric correlation of . 85 (p <.01 ) b etween tes t scores and te a cher 

assessmen s . These same s ubj e cts were r etested 2 t o 4 wee k s la ter. At 

t h a time , a tetrachoric correlation o f .93 was f ound ( p (.001) . 

Th e most significant ~indings of t h e T~I were r e p orte d in cas e 

s udi es (S to oy s , & He nde rson , 1972) . I n severa l instances , t h e 

T I sugges e d neurological dy s func tion 3 y e ars prior to m dical diag no

sis . Such fi ndings are indicative o f its value as a d iagnost i c too l. 

Th e T I i s individually administered , r e quiring 10 to 30 minu tes , 

d pendent upon he degree of motor impairment e xh i bi e d by t he s ubj e ct . 
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Th e test y ie lds an age score and a total score . Each of the 5 catego

ri es is s core d 'pass ' or 'fail' with either 1 or 2 points given for 

each item failed. A score of 2 or more denotes motor impairment . 

Observational Checklist of Movement Tas k s (Sincla i r ' s Che cklist) 

Th e second instrumen t se l ected was Sinclair' s Checklist, an adapta

tion of the Movem ent Task Ana lysi s Forms de veloped by Sinclair (1971) to 

identi fy g e neral c haracter i sti c s of mov ement patterns of children i n t h e 

age range of 2 to 6 y ears . Each task was broken into appropriate c on 

pone nts which comprise t h e mature an d successfu l pattern of movement . 

These components we r e ide ntifie d by observati on, motion photograp hy, and 

analyses of · t he pe rformances o f 119 s ubj e cts o ver 6 acade mic semesters . 

Sinclair ' s observa t ions and analyses were validate d by t h e fi ndings of 

thre e renown physica l educators--G. L. Rarick , Barbara Godfrey, and 

He l e n Eckert . An agreement percentage of 91 .7 was r e por te d. The Move

ment Task Analysis Forms have recently b een embrace d by Pro j e ct ACTIVE 

(Vodo la , 1976) . 

Only 12 of Sinclair ' s 25 mo ve ment tas k s were adap te d 1 or use in 

t hi s study . Those i tems include creeping , walking , running , ga lloping , 

hoppi ng , k icki ng , sl iding , s kippi g , broad jumping , walking a be am , 

hr o·~ i g , an d ca c hing . Th e selecti o n of moveme nt tasks was base d on 

t h e empir i cal nee d o f c hildren to possess these a biliti s f o r s uccess ful 

par icipa i on in play and physical e du c a i o n activiti es . As the compo-

n n~s in c h tas k were inclu i ve , none wa s de l eted o r altere d ; however , 

a f er an ini ial study o f 40 s ubj e cts , s veral components we r e a dded . 



(A c opy o f t hi s che cklist may be found in App endix B.) 

The score f o r each t a s k was me r e ly the t otal numb e r of comp onen ts 

exhi b ited by t he s ub j e c t wh ile p erformi n g the tas k. Subj e c ts r e c e i ve d 

a s core f or each t a s k as we ll as a to t a l score for all tasks . 
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As an observat i onal ins t r ument i s on ly as accur a t e or re liabl e as 

t h e o bserv e r , t he abiJ it i es of 40 ran d omly selecte d s ubj ects t o p e rfor m 

the movement tas k s were rate d by t h e invest i gator a n d t hre e phys i c a l e d

ucators fr om t he publi c s chools : an a dap te d phys ical e ducat i on s p e c i al

ist , an elementary s choo l phys ical e ducat i on spec iali s t , and t he adapte d 

physical e ducation consul t an t f rom Re g i on I I Educa t i o n Se r vi ce Ce nte r. 

The subjects included one child to r e p r ese n t each of t h e study' s 40 c om

paris on g roups (e . g ., 1 5-ye a r - o l d LD b oy, 1 6-ye a r-ol d ED g irl, 1 7-

y ear- old MR boy , 1 8 - y ear - o ld normal girl). Us i ng Kendall' s Coeffi cie n t 

of Concor dance , 99 . 5% agreement was f o u n d. Thus , as it wa s not f eas ible 

to employ multiple r a ters for e ach subj e ct, t h is degr ee o f re liabili t y 

1as acc e pte d . 

Se l ection o f Subj ects 

The subjects for this study i nclude d boy s a nd girl s , a ges 5 , 6 , 7 , 

8 , and 9 y ears , ~ho were e ducationally c las sifi e d a s nonhandicapp e d , 

1 arning di sable d , emotionally d i stur b e d , or menta lly r etarde d by t he i r 

res ctive schools . Th ese subjects were determine d by a conven i ence 

s am li g d esign -hrough he efforts of supportive pe r son ne l emp l oy ed by 

h e Educ .i n Ser i c Cen ·e r s in h e 20 regions t hroughout the state of 

T xas . Thee c.nte ~s were establis he d to serve t he pu b l i c schools and 
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were found e d at strategic geographical sites base d on the population 

distr ibution and proximity of surrounding schools. The areas serve d by 

e ach of t he se centers are s h own in Figure 1. Al s o ind i cate d in F igure 1 

are the 1 3 areas in wh ich spe cific school districts consented to partie-

ipate i n the study . 

16 

17 

F i gure 1 . The 2 0 r g i ons o f Te xas serve d by h e Educat ion Se rvice 
c n ers ith -he areas re p r s n te d i n t hi s s udy des i g nated by a 
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The Education Service Centers in the areas designated in Figure 1 

serve 159 (62 .6%) counties, 751 (67.3%) school districts, and 264,092 

(79.3%) handicapped stude nts in the state of Texas (TEA, 1979). In some 

ins tances , pe rmiss i on was granted direc tly by schoo l districts but w~th 

the stipulat ion that anonymity be mai ntained because of the confiden

t iali t y o f students' r e cords. 

Th e f o l lowing cri teria were established for selection of exception-

a l sub j ects : ( a) s ubj ects must be betwe en the ages of 5-0 and 9-11 

y ears ; (b) s ubj e c ts must b e e nro lle d in the public schoo ls and receiving 

sp e c ial s e rvices ; and (c ) t h e s ubj ects mu s t be educationally classified 

as e i t h e r l earning di s ab le d , emotionally di sturbe d, or me ntally retarde d 

wi t h no con comitan t h andicap . Crite r ia establi s h e d f or the se l e c tion of 

nonhandicapped s ubj ects we r e essentially the s a me a s for h andicapped 

chi ldr en with t h e e xception : subj ec ts must not b e r e c e iving s p ecial ser

vices or possess any known mental, physical, emotional , or l earning 

han dicap . Upon the basis o f t h e crite ri a establi s h e d , 1,135 handic apped 

subjects and 522 nonhand icappe d s ubjec ts participate d in thi s r ese a r ch. 

Colle ction o f Data 

All d ta we ~ e collecte d during t h e s p ring semester o f 1 981 . Pri or 

o t h e ins i gation o f h e s udy, appropr iate r ecord s h ee t s we r e f ormu

lated o f ac ili ate h e collec tion of data . On e f or m was des igne d f or 

t h e acher/diag ost i cian to r e cord p e r s onal informati o n f r om t h e school 

f iles . Suc h d a includ d birthda te , IQ s core with d e rminan t test , 

a d educa i ona l class ifica ion a s wel l as age , se x , and e hnicity . Th e 
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form for scoring the TMI was merely a simplification of t he original 

score shee t as all tests not app licabl e to the study' s population ages 

wer e de l e t e d . A third form was created for scoring Sincla i r's Che ck li s t . 

Copi es of the s e three f orm s may b e found in App endix B . 

Up on a rrival at e ach site , appropriate testing faciliti es we r e s e 

l ecte d acc or d i ng t o a vaila bility, similari ty , and conve ni enc e for the 

teache r , s ub j e c ts , a n d invest iga t or . A minimal s pace o f 18 ft. by 12 ft . 

wi t h one blan k wall was des i r abl e . The close proximity of a playgr o und 

wa s also a dvantageou s . Wi t h rare e xceptions, t es ting faciliti es were 

graciously provided by t h e sc ho o l . Sp e cial wall and fl oor mar kings , 

s u c h as a 15-ft . by 1 8-in. alle y, we r e d es ignated wi t h ma s king tap e f or 

e a s y r emo ,al . A sma l l d~sk and chair were bor rowe d fro m the cl ass r oom 

te cher f or t he a dmin i strat i on of Categori es IV a nd V of t he TM I . Al l 

other e quip men was suppli e d by t he i n v e st i ga tor . The TMI kit wa s r e 

plete e xcep t fo r a stopwatc h , tenn i s ball, a nd he a d l ess ma tchs t icks ; alJ. 

of wh i c h we r e obtaine d prior to any testing . The a dministrat i on o f 

Sinclair ' s Checklist r e quire d 3 tenn i s b a ll s , 100 - f t . tap e measure , 5-

ft . tape meas ure , stop watch , 9- i n . s p onge b a ll, an d a walking be a m. Th e 

b am vas c onstruc te d o f a 2 - in . by 4 - in . by 5-ft . J ong b oa rd mounted on 

2 wooden supports 9 in . h igh . 

Initial Proc dures 

Af e r the f acil i -i es were pre pared , t he invest igator a cco pani e d 

h~ s ubj ect lo h e es~ing area as eac h was e valua e d individu lly dJr 

in g 1 20- to 30- minute sescion . Eac h s ud e nt was a s ke d t o wri te or 
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print his/her name on a consent form so that hand preference was deter

mined . [Preference was confirme d during the performance of movement 

tasks.] The c onsent form was explained and placed in an envelope for 

t he student to take home for his/her parents' signature and return to 

t he teache r the f o llowing day. The teacher wi tnesse d the forms when re

turne d a nd forwarde d t h em to the investigator. In compliance with poli

ci es at The Texas Woman' s Un ivers ity, the score s of children who failed 

t o r e turn parental consent forms were de leted from the study . The 

score s of all s ub jects , howe ve r, we r e given to the subjects ' teachers 

a nd / or d iagnosticians f or appropr ia te action . This service was provid

e d by t he investigator to participating s chools as an integral part of 

t he res e arch. 

Height an d we ight meas urements we r e u s ually take n first to allow 

t h e student to a d just to t h e surroundings . He i ght wa s r e corded to the 

near est i nch , an d weigh t was recorded to the nearest pound. The order 

of tests was not regimente d, and some of the tasks fr om Sinclair's 

Checkli s t ~ere inte rsperse d among t h e TMI items . Th e subject's curios 

ity frequ e tly dete rmined t he seque nc e o f testing . 

Test of o or Impairment 

To ensure obj ect ive and valid results , t he TMI wa s admini s t e red 

precisel y according to the test manual . Subj e cts were e ncour age d to 

er f orm 1el l and we r e verbally reward e d f or a l l p e rformance s r egardless 

o f re s ults . On timed tests , s ubj e cts w re pe rmitte d to compl ete the 

tas k s 1i h ou t acknowledgment of time e xpiration . In s tead , s ubj ects we r e 
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asked to repeat the task 'a little faster'. In some instances, subjects 

were permi t ted to perseve rate on a task if requested. At other times, 

t he promise of r e p e ating a task served as the necessary motivation to 

c omplete othe r less intriguing tasks. 

Admi n is t r at i on . Te sting was initiated at the subject's chronologi-

cal age l e vel. Each c a tegory contained one task, but some required 

t est ing o f both pre f e rr e d hand/foot and nonpreferred hand/foot. If the 

s ubj e ct p asse d all fi v e ca t egori e s, testing was discontinued. If the 

s ub ject f aile d one or more categ ori e s, testing was continue d at the age 

leve l i mme di ate ly below h is /he r chronological age. This procedure con

tinue d unti l t he subj e c t p asse d all fiv e categories at one particular 

age . A generalize d descr i p tion of the five categories follows. 

1. Category I consisted of balancing tasks , ranging in difficulty 

fr om standing on tiptoes with f ee t t oge the r and hands on hips at age 5 

to maintaining equili brium on a ba lance bo ard at age 9. Tasks at all 

age levels were timed. Begi nn i ng a t a ge 6, both preferre d and nonpre

fe r re d f oot were tested . Scoring c on s i sted of 0, 1, or 2 points with 0 

de noting a perfec t score . 

2 . Category II items were designe d to evaluate upper arm c oordina

i on and involve d ball handling s kills at most age l e v e l s . Both hands 

were tested but with different c r iter i on . Scori ng c o n s i sted of 0, 1, or 

2 poin~s vith 0 denoting a perf ect score . 

3 . Ca egory III include d items s uch as a knee -h igh jump or jump 

and cla wice , all o f which were devise d to assess wh o l e b ody 
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coordination. Scoring consisted of 0 or 2 points with 0 denoting a per

fect score. 

4. Category IV was compris e d of items designed to evaluate manual 

de xterity with emphas is on speed. Both hands were tested but with dif

ferent cri teria. Scoring consisted of 0, 1, or 2 points with 0 denoting 

a p e rfe ct score. 

5. Cat~gory V items were constructed to evaluate simultaneous 

movement with precis ion. All t a sks were timed. At the 7- and 8-year 

age leve ls, each han d was tested separately. Scoring consisted of 0, 1, 

or 2 poin ts with 0 denoting a pe rfe ct score. 

Scoring. The age score was t h e sum of points for all five catego

ries at t h e subject's chronological age . Failure, or motor impairment, 

was indi cate d by a score o f 2 or more and necessitated further testing. 

The total score was the sum of points for all test items failed. One 

fallacy of t his scoring s ystem was t hat t he lowest total score possible 

for a 5-year- old subject was 20, whereas the lowest score possible for a 

9-year- ol d subj ect was 60 . Because o f t h e diffe r e nce in possible low 

scores , the total score was de l ete d from t h e statis ti cal c omparisons. 

Sinclair's Checklist 

No specific sequence was establ ished for the completion of 

Sinclair ' s Checklist . Many of t h e items were presente d as movement e du

cation tasks . When f eas ible , t h e s ubj e cts were e valuate d quantitatively 

as well as qualitatively. Although the quantitative measurements were 

e x traneous to t his study , they were motivational. 
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Administrati on . Instructions for the 12 movement tasks varied with 

the a g e and e ducational classification of each subject. Each task was 

explained and demons tr .~::t.ted . When testing the younger handicappe d chi 1-

dren , sev e ral e xplanations and de monstrations were ofte n necessary. 

Several trials were permitted for each task, as the object of the test

ing was t o determine t h e s ubj ects ' ability to perform, not to follow in

structions. The g eneral instructions for each of the move ment tasks 

follows. 

1. Creeping a minimal distanc e of 15 ft. was the tas k. Using an 

alley 15 f t . l ong and 18 in . wi de de signate d by masking tap e , the sub

ject was aske d t o "creep on hands and knee s like a puppy dog" between 

the lines . If t he instructions were not compre he nded or if t he subject 

hes itate d , t he invest igator demonstr a te d whil e explaining the task. 

when the task was completed, t h e subj ect was instructed t o t urn around 

and creep back to h e investigator who was standing at t he opposite e nd 

of t h e alley. In some instances , t h e i nvestigator cre p t beside the s ub

ject t h e entire dis t ance . This task was s core d 0 to 9 points. 

2 . Walking a minimal distance of 15 ft. was t h e task. To ensure a 

natural gait , t he wal king pattern of each s ub ject was evaluate d infor 

mally as both t he investigator and s ubjec t walked to t h e testing s i te , 

t h e playground , and back to the classroom . These walks provide d t he i n 

vestiga or several op portunities to asses s t he subj ect ' s walking without 

causing undue sel f - consc iousness . This t as k was score d 0 to 12 points . 

3 . alk i ng two Jen3 t hs of the balance beam was t h e task . Th R tas k 

vas demonstrated as the su b ject was directed to walk t h e length o f t he 
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beam, turn around, and walk back. When necessary, the subject was af

forded assistance in mounting the beam and/or traversing it. This task 

was scored 0 to 10 points. 

4. Broad jumping for distance was the task. 'the subject was in

structed to stand behind, but with -toes touching, a restraining line a s 

demonstrated by the investigator. The subject was then directed to jump 

"as far as possible" beside a tape measure. A two-foot take-off and 

landing were r equired . Three trials were allowed with the best trial 

r e corde d in mil limeters . Distance was measured from the take-off line 

to the heel or part of the body that touche d the floor nearest the take 

off line. The investigator marked the distance of the first jump and 

asked the subject to jump ove r it. If the subject persis tently use d a 

one-foot take- off , the task was demonstrate d again with verbal emphasis 

on "jumping with bo t h feet at the same time". This task was scored 0 to 

8 poin ts . 

5. Hopping a minimal distance o f 15 ft. on e ach foot was the task . 

Old e r subjects were directe d to hop down the alley on one foot and back 

to the starting line on t h e other f oot . Younger subjects were instruct

e d to " s h ow me h ow y ou can hop on one foo t ". The preferre d foot was 

noted . When he subj ect reached the end of the alley, he / s he was in

structed o "hop on t h e other f oot". When necessary, t h e correct pat

tern was demons t rate d by t he investigator . This tas k was scored 0 to 10 

pain s . 

6 . Skip ing a minimal distance of 15 ft. was t h e task . Older 
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subjects were asked to skip down the alley and back. Younger subjects 

were asked "can y ou skip like this" while the pattern was demonstrated. 

This task was score d 0 to 10 points. 

7. Galloping a minimal distance of 15ft., leading with one foot 

and then the othe r was t he task. The preferred lead foot was noted. 

Subjects were asked to "gallop like a horse ". For the younger subjects, 

sou n d effe cts were added for motivation. Demonstrati on for this skill 

was repe a te d s eve ral time s. This task was score d 0 to 9 points . 

8. Sliding a minimal distance of 15ft., leading wi t h one s ide and 

t he n the othe r , wa s the task . Th e s ubject was asked, "Can you do thi s ?" 

as t h e investiga to r de monstra t ed . · with t h e y ounge r or l ess capable sub

j c t , i t was gene r a lly n e c e s s ary for the investigator to face the sub

j ect , ho l d hands , and p e rform the mo ve me nt with him/her . This task was 

s c o r e d 0 to 10 p o ints . 

9 . Catching a 9 - in . sponge ball 2 out of 3 trials from a dis tanc e 

o f 10 f t . or far t he r , de p e nding up on age of s ubj ect , was t he task . The 

s ub je c t ass ume d a pos i t i on a t one en d of the test alley. Using an under

han d p attern , he i nve s t i g a tor t osse d t h e ball to t h e subj ect at chest 

height . Th e sub ject wa s p e rmitte d t o r e turn the ball in any pattern d e 

sired . This task was scored 0 to 8 p o ints . 

10 . Kic k ing a rol l e d 9-in . s ponge ball 3 out of 6 trial s was the 

task. Th e sub jec ass ume d a pos i t i on at one e nd of t he t e st alley with 

t he investigator positione d near t h e oppos i te e nd . Each s ubj e c t was 

,h e n as ke d to '' s how me ho" y ou can ki c k" . The ball wa s r o lle d toward 

h e cent r of he sub ject ' s stance to deter mine f oot pre f ere nc e . This 
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task was scored 0 to 10 points. 

11. Throwing a tennis ball for distance was the task. Only over

ha nd patterns were counte d as trials. The subject was positioned behind 

a res training line nar ·k e d on the playground and i nstructed to throw the 

ba ll ove r the i nve s t i g a tor's head. The longest of three throws was 

measure d from the r estraining line to the landing point. Distance was 

r e c orde d to t h e neare s t fo o t. The preferred hand was noted. This task 

was s core d 0 to 10 p o in ts . 

12. Running 30 y a rds f or t ime was the task. The subj e ct stood be

h in d a restr aining l i ne an d was instructe d to run "as t·ast as pos sible" 

to a marker 5 yards b e y ond t he fi n ish line . Each subj e ct was given the 

ve r b a l signal of " Go" accompan i e d by t h e downward sweep of the investi

gator ' s arm . Th e score was t he e lapse d t ime be tween the instant the 

subject moved f orward and t he i nstant t he finish line was crosse d. Time 

was recorded to t h e nearest 1/ lO t h of a second. This tas k was scored 0 

to 11 points . 

Scoring . Eac h movement tas k was score d according to t he numbe r of 

charac e ristics e xhibite d by t h e s ubj ect . The t otal mov e me nt s core was 

then t h e s um of all tas k scores . 

Tr eatment o f Da ta 

Following compl e i on of da t a coll e ct i on , raw s c o r es were g r oup e d 

according o age and se x under educational classi fi cations f or stat i sti

c al analysis . (Ra da .a are stored at The Te xas Woman ' s Un iversity.) 

The range , standard devia ion , mean , and standard error of t he mean we r e 
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then computed for e ach of the 40 distributions. To determine the dif-

ferences b etween ~onhandicapped and handicappe d children, a three-factor 

analysis of var ianc e was employed for both the TMI and Sinclair's 
/,2 

Checklis t . A DEC-50 computer a t the University Computer Center of The 

Te xas Woman ' s University, Denton, Te xas, was utilized to execute the 

program , BMDP2V , from the Unive r s i t y of California at Los Angeles . The 

Scheff{ test was used for mean comparisons when significant I ratios 

were found in the analy sis of vari3nce. 



CHAPTER IV 

PRESENTATION OF THE FINDINGS 

This chapter includes t he results of the statistical analyses of 

the data and a discus s i on o f the findings . The purpose of the study was 

to determine t he motor performance leve ls of young exceptional children 

who we re r e c e iving special servi c es in t he Texas public schools. The 

subj e c ts i n c l ud e d 1 , 135 boy s an d girls, ages 5 through 9 y e ars , who were 

e duca t i onally c las s ified as l e arning di sable d (LD), emotionally dis

turbe d (ED) , or men t ally retarded (MR) according to criteria established 

by t h e Texas Educat i on Age ncy (TEA). In addition, data were collecte d 

on 5 22 n onhandicappe d ( H) c hildren of the same chronological ages . All 

s ubj e cts ~ere eva l ua te d by t he Test of Motor Impairment (TMI) and 

Si n c l air' s Check l i st during the spring semester of 1981. For statisti

c al a nalyses , s ubj ec t s were g r oupe d accordjng to age and sex under e du

c a t i onal class ificat i ons . Thus , 40 groups were created for comparative 

purposes . To determ i ne t h e diffe r e nc e s be twe en t he group s , a three

f a ctor anal ys i s o f variance was empl oy e d for age score s of the TMI and 

f o r t he total scores o f Si nc l a ir' s Che cklist . Wh e n significant E ratios 

were demonstrate d by h e ana ly s i s o f varian c e , the Sche ffe Test of Mean 

Di fference was appli e d . Al l data were p resente d in t h e following sec -

ions : Descri p ion o f Su b ject· , f indings on t he Test of Mo t or Impair

ment , F i n dings on Sinclair ' s Checkli st , a n d Ex~m i n at i on o f Hypothe s es . 

47 
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Description of Subjects 

Through a convenience sampling d es ign, 1,135 handicapped subjects 

and 522 nonhandicapp e d s ubj e cts who met the study's subject-selection 

criter i a were evaluated . The chronological ages of the subjects were : 

5- 0 to 5-1 1 years , 6-0 to 6-11 years, 7-0 to 7-11 years, 8-0 to 8-11 

years , and 9- 0 to 9-1 J years. The number of children by age and sex is 

pres ented in Tabl e 1. 

Table 1 

Distribution o f Subjects by Age and Sex 

Age ( yrs ) Boy s Girls Totals 

5 215 143 358 

6 151 140 291 

7 176 140 316 

8 172 150 322 

9 225 145 370 

Totals 939 718 1,657 

As s hown in Tabl e 1 , male sub j e cts outnumbere d f ema l e s ubj ects . Of 

t h e total number of subj ects , 939 we re boys and 718 were gir l s . 

Th e numer i ca l di str ibut ion of s ubj e cts by se x and e ducational class

ifica i o is s hown i n Tabl e 2 . The total popula tion tested inc lude d 440 

LD subj ec s , 325 ED s ubj ects , 370 MR subjects , and 522 NH s ubj ects . 
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Table 2 

Distribution of Subjects by Sex and Educational Classification 

Class ificat i on Boys Girls Totals 

NH 269 253 522 

ED 175 150 325 

LD 290 150 440 

MR 205 165 370 

Total s 939 718 1,657 

Table 3 presents t h e numeri cal distribut ion by age , sex, and e duca

tional classif i cat i on of t h e e ntir e populations assesse d. The minimum 

number of' subj ects a t any age was 30 ; t h e LD sample of 5-ye a r -old b oy s , 

however , numbe r e d 100 . Of he to t al population, 358 we r e 5-year-olds, 

291 v ere 6-year- olds , 316 were 7-ye ar-olds, 322 were 8-ye ar-olds, and 

370 were 9-year- olds . 

Table 3 

Distribu i on of Subj e cts by Age , Se x, and Educationa l Classification 

Boy s Girls 
Age (yrs) ED LD MR NH ED LD MR 

5 50 35 100 30 53 30 30 30 

6 56 30 30 35 50 30 30 30 

7 61 35 50 30 50 30 30 30 

8 52 30 45 45 50 30 30 40 

9 50 45 65 65 50 30 30 35 

To tal 269 205 290 205 253 1 50 150 165 
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Table 4 fur t h e r defines the subj e cts by educational classification 

and ethnicity. Of the total populati o n evaluated, 68.68% were Anglo, 

14 . 67% were Black, a nd 1 5 . 99% we r e Mexican-American (M-A). The small 

percentage indicte d by t h e 'Othe r' column included subjects of Indian, 

Oriental , Arabian , Iraniru1 , and Vietnamese origin. The largest Anglo 

concentrati on was f o u nd in the ED category. Di s reg arding the Othe r 

column , t h e smallest concentra tion of ED subjects was in the Mexican-

American group. 

Table 4 

Percentage Distribution o f Subj ec t s by Educational 
Clas s ification · and Et hnicity 

Educati onal Ethnic Gr oup 
Classification Anglo Black M-A 

NH 65.13 18.58 15.13 

ED 90 . 77 6.15 3.08 

LD 71 . 14 9.55 18.18 

MR 51 . 35 22 .70 25.95 

Total 68 . 68 14.67 15.99 

IQ Score s 

Othe r 

1.15 

.oo 
1.14 

.00 

.66 

The IQ scores of all subj ects were procured from the student fil es 

by local sc hool pe rs o nn el . As most e xc eptional c hildren undergo e valua-

tio by a umbe r o f ins ruments , t he scores determ ine d by t he Wechsler 

In el lig nee Scales f o r Children (~ISC) we r e accepte d by t h e investiga-

tor . The ranges , means , and standard d ev iations of s ubjects are 
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presente d by ·a ge and sex according to educational classification in 

Tables 5 through 8. 

Table 5 

Descriptive IQ Statistics for NH Subjects 

Group n Range Me an SD SE - - m 

Age 5 

Boy s 50 49 101.06 13.03 1.84 
(74-123) 

Girls 53 50 103.51 10.33 1.46 
(70-120 ) 

Age 6 

Boy s 56 53 101.64 12.58 1.68 
(70-123 ) 

Girls 50 39 97.94 12.94 1.77 
(82-121) 

Age 7 

Boy s 61 49 99.02 19.78 2.53 
(82-131) 

Girls 50 49 101.84 11.20 1.58 
(72-121) 

Age 8 

Boy s 52 49 95.92 16.48 2.29 
(74-1 2 3) 

Girls 50 49 100.52 11 . 86 1.68 

(74-123) 

Age 9 

Boy s 50 55 99 . 60 15.00 2.12 

(72- 127) 

Girls 50 49 101.90 13.60 1.92 

(82- 131) 
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As demonstrated in Table 5, the IQ scores for the NH groups 

spanned from 70 to 131, a range of 61 points. The 5-year-old group of 

girls had the highest mean IQ scor e (103.51) of any group, whereas the 

8-year- old group of boys had t h e lowest mean JQ score (95.92). All 

s core s , h owever , were within the range of normalcy. The standard de vi

a t i on s indicate d gre a t variability wi t hin the ranges of IQ scores for 

all age levels , particularly for t h e b oy s . For the groups of girls, 

the standard deviations f or t h e age levels of 6 and 9 y ears indi cate d 

g r eater variability t han ant icipate d for the range of scores. 

According to Table 6 , t he IQ s cores for a l l ED groups of s ubj e cts 

spann e d fr om 43 to 115 , a range o f 72 p o ints. Th e 6- and 9-year-old 

groups o f g i rls ha d he h ighest mean IQ scores of any group, 100.93 and 

100 . 43 r esp ctiveJ.y , wh e r eas the 5-ye ar-old group of b oys had the l owest 

mean IQ score (84 . 89) . Wi t h t h e e xc e pti on of the 5-year - old group o f 

gi rls and t he 7- year - old group o f b oys, the standard de viations at all 

age levels demonstrate d greate r var iabili t y t han anticipated for the 

range of scores . 
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Table 6 

De scrip t ive IQ Statistics for ED Subjects 

Group n Range Mean SD SE 
m 

Age 5 

Boys 35 53 84.89 23.68 4.00 
(61-114) 

Girls 30 71 93.87 16.19 2.95 
(43-114) 

Age 6 

Boy s 30 53 95.33 15.97 2.91 
(61-114) 

Girl s 30 32 100.93 9.99 1.82 
( 82- 11 4) 

Age 7 

Boy s 35 49 91.71 7.71 1.30 
( 57-106 ) 

Gir l s 30 27 92.27 7.33 1.34 
(82-109 ) 

Age 8 

Boys 30 44 85.93 15.94 2.91 
(62- 106) 

Girls 30 40 92 .03 12.49 2 .28 
(66- 106) 

Age 9 

Boys 45 39 89.8 14.95 2.23 
(58- 97 ) 

Girl s 30 26 100 .43 7.81 1.43 
(89- 115) 

As presen e d i n Tabl e 7 , he I Q s cores for all LD groups s panned 

f rom 48 o 100 , a range o f 61 p o in ts . The 6-year- old g r o up of boy s had 

t h e h i b h est mean IQ s c ore (79 . 27) o f any group , whe r e a s t he 9- y e ar - old 

grcup o1 oys and h e 7-ye ar- o ld g r o up of g irl s had the lowes t me an IQ 
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s c or e s, 68.45 and 68 . 8 3 r esp e c t ive ly. For the girls at all age levels, 

the standard de viation s d emonstra te d gre a te r variability than antici-

pated f or the r a nge o f s c o r es . For t h e g roups of boys, the standard 

deviations for t h e age lev els of 6 and 9 y ear s indicated gre ate r varia-

bility than ant icipated for the r ange o f s cores . 

Table 7 

Descriptive IQ Statist i cs f o r LD Subj ec ts 

Group 

1\ge 5 

Boy s 

Girls 

Age 6 

Boy s 

Girls 

Age 7 

Boy s 

Girl s 

Age 8 

Boy s 

Girl s 

Age 9 

Boy s 

Gi r l s 

n 

100 

30 

30 

30 

50 

30 

45 

30 

65 

30 

Range 

38 
( 51 - 89 ) 

18 
( 62- 80) 

52 
(48- 100 ) 

7 
(67-74) 

19 
(63- 82) 

16 
(60-76) 

18 
(60-78) 

13 
(63- 76) 

28 
(60- 88) 

20 
( 58-78 ) 

Me an SD 

71.69 7.73 

72.77 11.03 

79.27 13.79 

70.00 2.42 

71.44 3.73 

68. 83 5.46 

6 9 .47 4. 53 

70.00 4.73 

68 . 45 13 . 36 

70 . 90 5 . 68 

SE 
--rn 

.77 

2.01 

2.52 

.44 

.53 

1.00 

.68 

.86 

1. 66 

1 . 0 4 
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Table 8 

Descriptive IQ Statistics :for MR Subjects 

Group n Range Mean SD SE - ---m 

Age 5 

Boy s 30 23 43.67 7.31 1.33 
(29-52) 

Girls 30 28 44.90 8.83 1.61 
( 30-58) 

Age 6 

Boy s 35 20 42.71 6.79 1.15 
(30-50) 

Girls 30 32 53.07 5.09 .93 
(30-62) 

Age 7 

Boys 30 17 48.17 6.16 1.12 

(40- 57) 

Girls 30 36 50 . 20 8.91 1.63 

(38-74) 

Age 8 

Boy s 45 38 42.80 11.62 1.73 

(21-59 ) 

Girls 40 35 43.60 10.62 1.79 

(25- 60) 

Age 9 

Boys 65 40 49.12 12.45 1.54 

(28-68) 

Girls 35 31 49.74 8 .64 1.46 

(28- 59 ) 

As s hown in Table 8 , t he IQ scores for the MR g r oups s panned from 

21 o 74 , a range of 53 points . The mean IQ scores we re all wi t hin t he 

rang of mode rate mental re ardation . Th e 6-year- o ld group of g irls h a d 
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the highest mean IQ s core (53.07) of any group, whereas the 6- and 8-

yc ar- old groups of b oy s had the lowest mean IQ s core s, 42.71 and 42.80 

respectively. With two e xc e p t ions , the standard deviations for group s 

at al l a ge l eve l s d e monstrate d gre ater v ariab ility than anticipated for 

t he range of scores . Th e standard d e viat ions for t h e 6- and 7-ye ar-old 

groups of g i rls indicated e xp ecte d variability within the range of 

scores . 

Hand and/or Foot Pre f erence 

Hand pre f e r e nce was determine d by hav ing t h e subj e cts wr ite or 

pr2_nt their name on a consent f orm. Thi s pre f e r ence was the n val idated 

by the bal l - hrowing task . If t he · h and pre f erence diffe red on t hese 

ask s or if tl e s ubj ec t alt rnate d hands whil e p e rforming these tasks , 

h e s ubj e c t •J as con s idered to have no hand pre f erence. 

Foot pre f e r e nce was de te r mi ne d by t h e foot use d by t he sub j ec t t o 

kick a ball . To c onfirm t hi s c hoice , t h e pre f e rre d foo t for hopping 

an d f o r bal an cing on Category I o f t h e TMI was note d. With f ew e xc e p

tions , ho1e ve r , all chi ldren we re more s uccess ful at h opping and balanc 

ing on the non- ki c k ing fo o t . Th e foot pre f e r e nc e , t h e r e f ore , was d e te r 

min e d so l ely by t h e k icking foot . Tab le 9 presents the hand /foot pre f

ences in pe rc e n ages f o r all s ubj ects for e ducational classifica t i on . 

As d monstrat in Table 9 , 98 . 47% of t he normal populations e x-

hib ite d a right hand and foot prefe rence whil e on ly 1 . 53% appeared to 

be left han de d / f ooted . For the I R group s , 63 . 24% s howe d a mi xe d pre f e r 

nee , no hand or f oot pre f e r e nce , or no f oot pre f e r e nce . The ED group s 

we c r e dominan t ly righ handed and foo d , alth oug h 16 . 92% d emon s trate d 
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a mi x e d prefe r ence . Only 53 . 64% of the LD s ub jects exh i b ited 2 r i ght 

hand and foot pre f e r e nce as 40 . 68% s h owe d mi xe d p r eferences . 

Table 9 

Pe rcenta g e s o f Hand- Foot Preference for Sub j ects 
by Educational Class ification 

Right Le ft No 
Hand- Foot Ha n d- Foot Mixe d Hand- Foot No Foot No Hand 

Gro up Pre f . Pref . Pref . Pref . Pref . Pref. 

NH 98 . 47 1 . 53 . 00 .oo .00 . 00 

ED 7 2 . 31 .oo 16 . 92 3 . 08 6 . 15 1 .54 

LD 53 . 64 4 . 55 40 . 68 1 . 14 .00 .oo 
MR 30 . 00 6 . 76 20 . 8 1 11 . 89 30 . 54 . 00 

Findings on he Tes t of Mo t or Impa irme nt 

The Tes of otor Impai r men t ( TMI) yi e lde d two s cores , an age score 

an d a total s c or e . Compari sons of t h e total TMI scores were not dee me d 

f e a s ibl e a s t he l ow st p oss ibl e score for e ac h age level differed from 

20 p o i n s a age 5 y ears to 60 poin t s at age 9 y e a r s . Th e des crip t ive 

sta ti i cs f or both scor es , howe ve r , are presente d in Tables 10 t hrough 

13 . 
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Table 10 

Descrip t ive Stat i s tics Obtaine d on the TMI: NH Subj ects 

Age Score 
a b 

Total Score 
Group n Range Me an SD SE Range Mean SD SE - - m m 

Age 5 

Boy s 50 0 . 00 . 00 .00 0 .00 .00 .00 
(0- 0 ) (0-0) 

Girls 53 2 . 0 8 . 38 .05 2 .08 .38 .05 
( 2 - 0 ) ( 2-0) 

Age 6 

Boy s 56 3 . 21 .68 .09 3 . 2 1 .68 .09 

( 3- 0 ) (3-0) 

Girls 50 2 .18 . 56 .08 2 .1 8 . 56 . 08 

( 2-0) (2-0) 

Age 7 

Boy s 61 1 .07 . 25 .03 1 .07 . 25 .03 

( 1- 0) (1-0) 

Girls 50 2 . 12 .44 .06 2 .12 .44 .06 

(2- 0) (2-0) 

Age 8 

Boys 52 1 . 08 .27 .04 1 .08 .27 .04 

(1 - 0) ( 1-0) 

Gir ls 50 0 . 00 . 0 0 .00 0 .00 .00 .00 

(0- 0 ) (0-0) 

Age 9 

Boys 50 1 . 0 2 . 14 .02 1 .02 . 14 .02 

(1-0) (1-0) 

Girls 50 0 . 00 . 00 .00 0 .00 .00 .00 

(0- 0) (0 - 0 ) 

ate . Highest score poss ible was 0 ; l owes score p oss i bl e was 10 . 

b Highcs score possibl e 0 ; l owes poss i b l 20 Note . was s c o r e was 

at age 5 , wi h 10- poir t incre me ntal i ncreases for eac h age up to 6 0 at 

age 9 . 
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As demonstra ted in Tabl e 10, the range of score s for NH subjects 

on t h e T1I was minu te at all age levels. According to the norms estab

l ish e d f or the TMI, a s c ore of 0 or 1 denotes normal motor ability, or 

lack of motor impairmen t . The scores of the NH subj e cts, thus, we r e 

equival ent to t h e normative popula t i on with s e veral e xcep t ions . None 

of the mean ag scores indicate d motor impairment as they \•Jere all below 

2 . Th e standard dev iations for all group s denoted v e ry little variabil

ity in t h scores ~or t h e NH s ubj e cts . Be caus e the NH s ubj e cts were 

represen a iv of ~he es a b lish e d norms , t h ey we r e omitte d from fur~her 

comparison tudies . 

According toT bl e 11 , t h e s cores o f t he ED groups s p anne d from 10 

to 0 , a range of JO p o ints . Th e 8 -year- o ld group of girls had the l ow

e t . ean score (8 . 33) , where as t h e 9-ye ar - o ld group o f g i rls had the 

hi ghest men score (4 . 50) . Th e standard de via t i ons f o r groups at all 

age levels demonstrated greater variability t han anticipate d for the 

range of scores . 

For t he groups of girls , t h e mean total scores range d fr om 21 .67 at 

age 8 to 7 . 50 a age 9 . For he groups of boys , the mean total scor es 

range d from 15 . 56 at age 9 to 8 .17 at age 5 . The standard deviations 

for the to al scores also demonstrated greater variability t han antici 

pa e d for the range of scores . 
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Table 11 

Des criptive S tat i st ics Ob taine d on the TMI: ED Subj e cts 

Age Score 
a 

Total Score 
b 

Group D Range Mean SD SE Range Mean SD SE 
-m -m 

Age 5 

Boy s 35 6 5 .03 2 .36 . 40 14 8 . 17 5 . 63 . 95 
(10-4) (20-6) 

Girls 30 8 6.67 2 . 47 . 45 16 13 . 33 5.50 1 . 00 
( 10- 2 ) ( 20-4) 

Age 6 

Boy s 30 6 6 .17 2 . 23 . 41 18 10.83 6 . 23 1 . 14 

( 10- 4) ( 22- 4) 

Girls 30 6 6 . 17 2 . 23 .41 14 13.17 4 . 64 . 85 

(10 - 4) ( 22-8) 

Age 7 

Boy 35 9 5 . 6 2 3 . 68 . 46 35 13.57 13.66 2 . 31 

(10 -1 ) (36-1) 

Girls 30 8 5 . 83 3 . 24 . 59 20 11.83 7 . 44 1.36 

(10- 2 ) (20-2) 

Age 8 

Boys 30 6 7 . 67 1.99 .26 26 13 . 33 9.15 1 . 67 

( 10- 4) ( 32-6) 

Girl s 30 4 8 . 33 1.83 .33 40 2 1 . 67 14.36 2 .62 

(10- 6) (46-6) 

Age 9 

Boys 45 10 5 . 00 3.16 .47 58 15.56 18.82 2 .80 

( 10- 0) ( 58-0) 

Girls 30 7 4 . 50 2 . 26 .41 13 7 . 50 4. 26 . 78 

(8 - 1) ( 14-1) 

~~ote . Highes s core poss ibl e was 0 ; l owes t s core p ossi b l e was 10 . 

b Highest s car possible 0 ; l ow s score possi b le was 20 
0 VIaS 

at age 5 , wi h J 0 - poin - increment l i cre a ses f or f:ac h age up to 60 at 

age 9 . 
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Descriptive Statistics Ob taine d on the TMI: LD Subjects 

Group n Range 

Age 5 

Boy s 100 10 
(10- 0) 

Girls 30 8 

Age 6 

Boy s 

Girls 

Age 7 

Boys 

Girls 

Age 8 

Boy s 

Girls 

Age 9 

B0ys 

Girls 

(10-2) 

30 2 
( 10- 8) 

30 6 
(10-4) 

50 8 
( 10- 2) 

30 6 
(:8- 2) 

45 8 
(10- 2) 

30 10 
(10- 0) 

65 10 
(10- 0) 

30 10 
(10-0) 

a 
Age Score 
Mean SO 

6 . 73 2 .68 

7 . 07 2 .65 

9 .33 .96 

6 . 67 2 . 25 

7 . 10 2 . 49 

5 . 50 2 .18 

6 . 33 2 . 78 

5 . 00 3 . 47 

4 . 08 2 . 58 

6 . 00 3 . 90 

SE -m 

.27 

.48 

Range 

18 
(18-0) 

18 
(20-2) 

b 
Total Sc or e 

Mean SD 

11.15 5.25 

10.93 5. 28 

.18 10 21.83 3.24 
(26-16) 

.41 20 13.67 6.69 
(24-4) 

.35 24 
(28-4) 

.40 . 13 

.41 

.63 

. 32 

. 71 

(17-4) 

34 
(36- 2 ) 

22 
(22-0) 

32 
(32-0) 

40 
(40-0 ) 

14.40 7.15 

11.50 4.69 

14.78 10.38 

8.67 7.21 

7.62 8.09 

17.00 14.94 

61 

SE ·-m 

.53 

.96 

.59 

1.22 

1.01 

.86 

1.55 

1.32 

1 .00 

2.73 

~ote . Highest score possi b le was 0 ; l owest scor e p oss ible was 10 . 

b ot Highest scor pos s ible was 0 ; l owest s core pos s ible was 20 
at age , wi h 10- poin i cremental increases for each age up to 60 at 
age 9 . 
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As indicate d in Table 12, the scores of the LD groups spanned from 

10 to 0 , a range o f 10 p o ints. The 6-year-old group of boys had the 

lo··1es t mean score ( 9 . 33) , whe reas the 9-ye ar-old group of b oys had the 

hi ghest mean score (4 . 08) . The standard deviations for groups at all 

a ge levels demonstrate d greater variability than anticipated for the 

rar ge o f scor es . 

For t he groups o f g i r l s , t he mean total scores range d from 17.00 at 

ag 9 to 8 . 67 at age 8 . For t h e g roups of boys, t he mean total score s 

ra ge d fr om 21 . 83 a age 6 to 7 . 62 at age 9. The standard de viations 

f or he otal scores a l so demons trate d greater variabil ity than antici

pate d for the rage o f s cores . 

As shown in Table 13 , t he s core s of the MR groups spanne d from 6 to 

0 , a range of 6 oints . Th e mean score for all but 3 groups was 10.00. 

Only t he 8- and 9- y ear - old group s of girls and the 9-year-old group of 

bo y s had differen mean score s . Th ose scor es were 9.75, 8.57, and 8.62 

es ec ively . The standard dev iat ions indicated very little , if any, 

var iabili y in the scor s o f t hese groups. 

For t he groups o f girls , t h e me an total scores ranged from 19.07 at 

age 5 to 42 . 88 a age 8 . For the groups of boy s , the mean total scores 

ranged fr om 20 . 00 a age 5 to 42 . 27 a t age 8 . Contrary to the findings 

on the ag scars , h e standard deviations for t h e total scores demon 

stra e d great variabili t y. 
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Table 13 

Descript i ve Statistics Obtained on the TMI: MR Subjects 

Ag e Scor e 
a 

Total Score 
b 

Group n Range Me an SD SE Range Me a n SD SE 
-m - m 

Age 5 

Boy s 30 0 10 . 00 .00 .oo 0 20.00 .00 .00 
( 10- 10) (20-20) 

Girls 30 0 10 . 0 0 .00 .00 2 20 .00 .00 .00 
( 10- 10) (20-18) 

Age 6 

Boys 35 0 10 . 00 .oo .00 2 29.71 .71 .21 

(10- 10) (30-28) 

Gi r ls 30 0 10 . 00 .00 .00 1 29.83 .38 .07 

( 10- 10) (30-29) 

Age 7 

Boy s 30 0 10 . 00 .00 . 00 15 35.00 5 .29 . 97 

(10- 10) (39-24) 

Gi r ls 30 0 10 . 00 .oo .oo 14 38.04 4.47 . 82 

( 10- 10 ) (40-26) 

Age 8 

Boys 45 0 10 .00 .00 .oo 30 42.27 9.68 1.44 

( 10- 10) (50-20) 

Gi r ls 40 1 9 .75 . 44 .07 30 42.88 9 .63 1.52 

(10- 9) (50- 20) 

Age 9 

Boys 65 6 8 . 62 2 . 29 . 28 48 38.31 18.93 2.35 

(10-4) ( 58-10) 

Girls 35 3 8 . 57 1. 52 . 26 40 34. 29 13. 86 2 . 34 

( 10-7) (56-16 ) 

~ote . Highest scor e poss i b l e was 0 ; l owest s core p os s ibl e was 10 . 

b 
ote . Highes t score poss ibl e 0 ; l owes poss i b l e 20 was scor was 

a age 5 , wi h 10- point incremental i ncreas es for e ac h a ge up t o 60 at 

age 9 . 
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A three-factor analysis of variance was computed to determine if 

any d i f f e renc es e xis te d b e tween the ED, LD, and MR groups on the age 

scores o f t he T•I . Th e r e sults of the statistical analysis have b een 

summar iz e d i n Table 14. 

Table 14 

Summary of Anal y s i s o f Vari a nc e for the TMI Age Scores 

Source df ss MS F £ 

·~ c an 1 56 , 283 . 90 56,283.90 10,693.82 .000* 

Groups 2 2,840.30 1,420.15 269.83 .000** ·, 

Se x 1 . 66 .66 .13 .723 

Age 4 496 . 28 124 .07 23.57 .000*** / 

Groups X S X 2 66.67 33 . 33 6.33 .001** 

Groups X Age 8 299 . 06 37.38 7.10 .000**** 

Se x x ge 4 80 . 13 20 .03 3.81 .004*** 

Groups X Se x 
8 208.95 26.12 4.96 .000**** 

X Age 

Error 1 , 105 5 , 815 . 86 5 . 26 

*F .
95 

(1 , 1105) = 3 . 84 

*'*F (2 , 1105) = 3 . 00 
. 95 

***F (4 , 1105) = 2 . 37 
. 95 

****F (8 , 1105) = 1 . 94 
. 95 

According to Tabl 14 , significance greater t h an . 00 1 was f ou nd f or 

Jh main e ffects of groups and age . All of t he inte ractions , g r oup s by 

sex , er oups by age , s x by age , and g r oups by sex by age , de r.10ns trate d 

sign ificance g 2ater han he . 01 level . ·The Sch e ff~ -es t , t here f o r e , 
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was appli e d to the means of the groups . As the scores of the NH group 

were f oun d t o be e quivale nt to t he normative data establishe d for the 

TMI , t h e scores of all oth e r g roups indicate d s ignificant but various 

d e~rees o f motor impairme n t . The ED and LD groups were significantly 

(p (. 05 ) l ess motor i mpaire d t han the MR group . However, there was no 

s ignificant difference between t h e mean scores of the LD and ED groups . 

Girls at a ll age s demonstrate d s upe rior motor ability to boy s , bu t 

t hese dif f e r ences were not s i g nificant . Significant (p (. 05) differ-

nces were found between various age l eve ls, bu t t h e re was no pattern 

f o r such diffe rences . Figure 2 g raphically de pic ts t h e differences o f 

h e mean scores by se x , age , an d e duca t ional class ificati on . 

TMI Scores 
R 

-···- _.,__ ... - -o--···---

' 
r-imo-···---o--···-- .. ·0--.. . __ ·o... 

' ... ........ ... 
8 

'0 

7 

6 

ED 5 

4 

3 

Boys 2 Girls 

r I I 
5 6 7 8 9 5 6 7 8 9 

Age in y ars 

Figure 2 . Gr oup X s X X 1\ge in eraction o f t h _ TMI age scores . 
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As indi cated by Figure 2 , the differences of the groups wer e fur-

the r depicted . A s ig0ifi c an t diffe r en c e ( p ~.05) was found be tween the 

motor abilities of the ED an d LD g r oups o f g irl s at age 8 , wi t h the ED 

subjects e xhibi ting g r e ate r moto r impairme nt. At age 6 , t h e motor a bil

i t ies of LD girls we r e s i gn ificant ly ( p <. 05) s uper i or to t hat of LD 

bo y s . Al so , at age 6 , a sign ifi cant (p <.05) difference was f ound be 

t~een the motor ability o f ED and LD b oy s . The LD s ubj e cts showe d 

gre ate r motor i mpairme nt . No age t r ends were de picte d by any group. 

ith the e xc p t i on o f t h e LD gir l s , all group s demon s trated l ess motor 

i mpai rme nt at age 9 than at any oth er age l e ve l . 

Findings on Sinclair ' s Checklist 

Alt~ ough Sinclair ' s Checkl i s t y i e lded scores for each movement pat

le n , only t he otal score was utilize d in the stat i st ical analys i s . 

Th e range , mean , standard deviat i on , an d s tandard error of t he mean were 

co puted f or each o f t h 40 c ompar i son g r oup s . Th ese des crip t ive sta-

is ics are presen e d in Tables 15 through 18 . 

As demonstrate d in Table 15 , t h e motor p erformance scores o f the NH 

g roups , a s measured by Sinclair ' s Checkl i st , spanne d fr om 93 to 117, a 

range o f 24 poin s . For both boys and g irls , t h e 5 - y ear- old group s h a d 

h e l ow sl mean scor s o f 101 . 64 and 99 . 96 , respect i v e l y . The hig hest 

mean cores or both boy s (115 . 00) and g irl s (114 . 00) were fo~d at t he 

ag - 9 1 veJ . The mean scores of both se xes s teadily increas d at each 

RGe l v e l . The s .an dard devia ions f or b oth se xes we r e indi cative of 

1ittle variabi lity at a ll age l evels . 
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Table 15 

Descr ip t ive Stat is t ics Obtaine d on Sinclair's Checklista 
for NH Subj e cts 

Group n Range Mean SD SE 
--rn 

Age 5 

Boy s 50 14 101.64 2 .77 . 39 
(9 5-109) 

Girls 53 13 99.96 2.35 . 32 
( 95-108 ) 

Age 6 

Boy s 56 17 105 . 80 4 . 49 . 60 

(93-110) 

Girls 50 13 104.16 3.58 . 51 

(97- 110) 

Age 7 

Boys 61 16 110.97 2 .46 . 31 

(10 1-117) 

Girls 50 11 109.68 2.42 .34 

(104-11 5 ) 

Ag 8 

Boy s 52 8 113.71 2.42 .33 

(107-115 ) 

Girls 50 8 111.84 2.07 .29 

(108- 116) 

Age 9 

Boys 50 13 11 5 . 00 2 . 96 .42 

(103-116) 

Girls 50 5 114 . 10 1.46 . 21 

(1 11-116) 

a 
ote . a xi mum scor = 117 . 
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Table 16 

Descript i ve S tat i st ics Obtaine d on Sinclair's Checklist a 
f o r ED Subj e cts 

Group n Range Me an SD SE 
--m 

Age 5 

Boys 35 43 45.26 13.81 2.33 
( 16- 59 ) 

Girls 30 43 60.17 14.73 2.69 
(36-79 ) 

Age 6 

Boy s 30 43 54 . 17 13. 28 2 .42 
(36-79 ) 

Girls 30 40 55.17 11 . 61 2 . 1 2 
(36-76) 

Age 7 

Boy s 35 38 46.69 13.34 2 . 26 

( 30-68 ) 

Girls 30 38 55.67 14.15 2 . 58 

(36- 74 ) 

Age 8 

Boy s 30 27 78.93 10.33 1.89 

(65-92 ) 

Girls 30 41 56 . 33 12.82 2 . 34 

( 35-76) 

Age 9 

Boy s 45 38 72.04 12 . 09 1. 80 

( 48- 86 ) 

Girls 30 17 85 . 33 7 . 23 1 . 3 2 

(76- 93 ) 

~ate . a xi mum score = 117 . 

Ac cording to Table 16 , h motor perf orman c e scores o f t he ED 

groups o f hays , as measure d b y Sinclair ' s Checklist , s panned f rom 16 to 
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92 , a range of 76 p o ints. For the girls, t he scores spanned from 35 to 

93 , a range of 58 p o ints . The lowest me an score (45 . 26) for t he b oy s 

was fou nd at the 5- year- o ld l eve l , whereas t he l owest mean score (55.17) 

for t h e girl s was f o und at t h e 6- y e ar - old l e vel . For the b oy s , t h e 8-

y ear- old g r oup had t h e hi g hest mean score o f 78 .93, bu t for th e girls , 

h e 9- y e ar - o l d group had t he h i g h e st mean score of 85.33. The standard 

de · ia t ion s for b o t h se xes at all age l e ve ls were indicative of great 

var iabil i t y in p e rforman ce . 

As presente d in Tab l e 17 , the motor p e rformance score s of the LD 

g r o ups of boy s , a s me a s ur e d by Sinclair' s Checklist , spanned from 24 to 

103 , a rang of 79 points . For both boy s and girls , t he 5-year-ol d 

g r o ups ha d he l owes t me an s core s o f 40 . 67 and 50 . 90 , r esp e ctive ly. The 

h igh st mean s cores for both b oy (92 . 03) and girls (73.17) were found 

a h e a g 9 l e ve l . The me an scores of b oth se xe s incre ased at each age 

l e v e l . Th standa rd de v iations f o r b oth sexes , however , were i nd i cative 

o f great va riab i li y in p e rformance a t a ll age l e ve ls . 
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Table 17 

Descrip t ive S t a t is t ics Obtained on Sinclair's Che cklist a 
for LD Subj e cts 

Gr oup n Range Mean SD SE - - m 

Age 5 

Boys 100 35 40.67 9.50 .95 
(24-59) 

Girls 30 64 50.90 19.62 3.58 
(29-93) 

Age 6 

Boys 30 21 51.13 5.95 1.09 
(44-65) 

Girls 30 15 52.00 4.84 .88 
(44- 59) 

Age 7 

Boy s 50 64 67.50 18.23 2.58 

( 24-88) 

Girls 30 19 70.33 7.14 1.30 

(60-79) 

Age 8 

Boy s 4 5 33 71.89 10.27 1.53 

( 57-90) 

Girl s 30 13 69.93 3.77 .69 

(63- 76) 

Age 9 

Boys 65 19 92 .03 4.02 .50 

(84- 103 ) 

Gir ls 30 19 73.17 7.58 1.38 

( 61 - 80) 

~ote . a ximum score= 117. 
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Tabl e 18 

Descrip t ive Stat istics Obtained o n Sinclair ' s Checklist a 
fo r MR Subj e cts 

Group n Range Mean SD SE - - m 

Age 5 

Boy s 30 9 19 . 27 2 . 83 .52 
(1 5- 24) 

Girls 30 31 26 . 63 7. 95 1.45 
( 20- ·51 ) 

Age 6 

Boy s 35 22 30 . 40 7 . 38 1 . 25 
( 21 -43) 

Girls 30 12 18 . 33 4 . 94 . 90 
(13-25 ) 

Age 7 

Boy s 30 58 39 . 10 16.75 3.06 
(1 9- 77 ) 

Girls 30 24 41 . 60 9 . 19 1 . 68 

(32- 56) 

Age 8 

Boys 45 64 36.64 17 . 46 2 . 60 

(3-67) 

Girls 40 54 31.08 13.06 2 . 07 

(12- 66 ) 

Age 9 

Boy s 65 36 35 . 65 9 . 62 1 . 19 

( 16- 52) 

Girl s 35 60 35.77 15 . 07 2 . 55 

(18- 78) 

'o t e . ~aximum scor = 11 7 . 

. s s hown in Tabl e 18 , t he motor performance scores of t h e MR group 

o f b oy s , as n1 e a s ur d by Sincla i r ' s Ch eckli st , spanne d fr o m 3 to 77, a 
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range of 74 poin ts . For the girls , the scores spanne d from 12 to 78, a 

range o f 66 poin t s . Th e l owes t mean score (19.27) for the boys was 

f ound at the 5-year - o l d leve l, whereas t h e l owest mean score (18.33) 

f o r t he girls was f ound at t he 6-ye ar- o ld leve l. The hi gh est mean 

s c ores for bo th boy s (39 . 10) and g irls ( 4 1.60) were f ound at the age 7 

l e v e l . The standard de viations for b oth sexes we r e indica t ive of great 

var iabili t y in motor p e rformanc e at all age l eve l s . 

A three - f a c t or analys i s of variance was c ompute d to determi ne if 

any diffe r e nce existe d be twe en the NH , ED , LD , and MR g roups on the 

p r f o r mance s c or s o f Sinclair ' s Ch e cklist . Th e results of the sta

t i stical ~a lys i s have b ee n s ummariz e d in Tabl e 19 . 



Table 1 9 

Summary of Analys is of Vari an c e f o r Per f o r mance Scores 
of All Groups on Sin c la i r ' s Ch e cklist 

Sourc e df ss 

Me an 1 6 , 634 , 041 . 45 

Gr o ups 3 1 , 335 , 269 . 64 

S <= x 1 3 7 . 89 

Age 4 103 ,705 . 13 

Groups x Se x 3 1 , 333 . 2 7 

Groups x Age 12 37 , 643 . 27 

S X x Age 4 10 , 965 . 56 

Gr o ups X Se x 
12 1 9 , 389 . 89 . 

X Age 

Error 1 , 617 149 , 828 . 00 

*F 
. 9 

(1 , 1617) 3 . 8 4 

**F .
95 

(3 , J617) = 2 . 60 

***F .
95 

(4 , 161 7) = 2 . 37 

**** f (12 161 7) = 1 . 7 5 
. 95 ' 

MS F 

6 , 634 , 041.45 71,59 7. 0 7 

4 4 5 , 089 . 88 4 , 8 0 3 . 58 

37 . 89 .41 

25 , 926 . 28 2 7 9 . 8 1 

44 4 . 42 4 . 80 

3 , 136 . 94 33. 86 

2 ,741. 39 2 9 . 59 

1, 6 1 5 . 82 17 . 44 

92 . 66 

73 

. 000* 

. ooo~-* 

. 5 2 3 

.000*** 

.003o't-* 

. 0 0 0 **** 

. 0 0 0 *** 

. ooo -r.-*--'~-* 

Accardi g o Tabl 19 , significa nce greater t h an . 0 01 was f o u nd for 

h e main ef cc s of groups and age . Al l o f t h e interactions , groups by 

sex ) groups by age , se x by ag , an d groups by se x by a ge , de monstrate d 

s ig i f icance grP-a er th ~ t h e . 0) level . 
/ 

Th e Sche ff e test , t he r e f ore , 

~as applied to h e rn an s o f the group . Th e NH group vas signi fi cantly 

superior to ·h e ED a d LD groups who wer s i gnificantly s up e ri o r to t h e 

. ! gr0u . The r e :as , h oweve r , no sj_gni :fj cant di ff rene b eb·Jeen t h e 

1 .:ar sco1~cs o f lh : LD and ED g roups . Figure 3 B,ra!)hic3ll y de picts th -
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diffe r ences o f t he me an s cores by age , sex , and e ducational classifica

tion . 

(f) 

Q) 

H 
0 
0 

(/) 

70-
Q) 

0 
c 

60 ro 
E 
H 
0 

50 <n 
H 
CJ 

0... 40 
H 
0 

+-' 
0 

30 -
~ 

20 

10 

0 

/ 
,__.. .P ,.,.· / 

J'-w- . / 
"' .~--- / / ../ c-.-..·..0 

.-o-·-·-· --:~...e---·-,1 -G 
.-· .-·- / / .-· ----- / / 

ED 
. .-- ..-. / / 

0---- . .-- ...-· / "' 
----- ~-.--:::::.:...- ----0----L--- ---0" 

.-.-~_ . .-- / 
LD o-·-·-·- ....---~--- / .,...,.,. ...... :_._ . .,-· ..................... __ ~ 

ED o- ~--·--· . --~ 
LD ..-- ···· ······· · 

................... ··::::' •• r.:: ........... : 0 :.,, ··--.... ::.:::::: :t:: ·.: ·. ·. · ..•.. - ---· :. · .. _: ~ 
... 

R

R 0 •. · .·.·.: :::~·· ' .-:: ~:::~···· ..... . o·· 

5 6 7 8 

Age in Years 

OGirls 
• Boys 

9 

Figure 3 . Group x Sex x Age interaction of the p e rformance s cores 
on Sinclair 1 s Ch e cklist . 

As demonstrate d in Figure 3 , the NH boy s and g irls were sign ifi -

can ly s upe rior to all other groups . Th e re was , h owever , no dif1erence 

b 0 ~ e. he moor p e rformances of t h e boys and girls . The NH groups 

a l c o e xhibi e d a g radual r e fi e me nt of motor skills as age incr e a e d . 

Th e LD and ED group s vcre very imilar in mo o r p e rformance al h ough 

t h e ir scores e re erra t ic at various age lev ls . Th e ED girls app are d 
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to r emain stable in the ir performance s cores until age 9, at which leve l 

t h e y exhibite d a signifi cant (p < .05) improvement in ability. This was 

al s o note d for t h e group of LD b oys . The ED boy s showed a significant 

(p < . 05) improve me nt i n ability fr om age 7 to age 8. There was also a 

s i gn ifi can t (p <. 0 5 ) incre a s e o f ability of t h e MR girls from age 6 to 

age 7. At a g e 7 , LD boys a nd MR girls we r e very similar in motor per

f o r manc e . Figure 3 de picts the vas t difference in motor performance b e 

twee 1 t h e ~R and I H group s as we ll a s the s imilarities o~ t he ED and LD 

g r o ups . 

Examinati on of Hypo t heses 

Base d upo t h e stati s tica l findings o f the s tudy, t he f o llowing 

hy po hes s w re rc j c t e d : 

1 . The r e i s no s i g n i ficant difference betwe e n the degree 6f motor 

i mpai r ment of non h a dicapp e d , handicappe d , age , or sex groups as me a 

s ure d by t h Test o f o tor I~pairme n t . 

2 . Th ~re i s no s ign ifi c an t d if f e r e nce be twe en nonhandicapped , 

han d icap e d , age . or se x gr oup s in the p e rformance o f fundamental move 

me nt ~ as k s as meas ure d by Si nc l a ir ' s Ch eckli s t . 



CHAPTER V 

SU~MARY , CONCLUSION , DISCUSSION , AND RECOMMENDATIONS 

FOR FURTHER STUDY 

Summ ary 

To me e t t h e c h allenge o f Ame rican e duca t ion , t h at of preserv i ng and 

d e v elop · ng the potential o f e ach child , f e deral legis l ation intervened 

wi h Pub l ic Law 94- 142 , t h e Educat i on for All Hand i capp e d Ch i l dren Act 

of 1975 . With en ctment of t hi s law , all except i onal children were en

s ure d an education in th l east r estric t ive but most appropriate envi 

r o mcnt . Recoenizing its pr opiti o u s b e n e fit s , phy s ical e d ucation was 

sp .c i1ically mandat d 1 or han di capp e d children by this legi s lation . 

Th l a did not , h owever , spec ifically de fin e an appropriate e d uca

t ion ; i t merel y described the proces s of de t ermining an appropriate e du -

ca ion . ith this omission , many misin te rpretations , a buses , an d mis -

u ses have occurred in t hi s provi s ion . Al l t oo freq u e ntl y , exc e ptional 

children are ains reamed into regular physical e du c a t i on classes with

o u appropriate assessment . Contrary to s uch pre vale nt practices , not 

all hand icapp d children shou ld be place d i n r egular progr &ms . Rath e r, 

onl y th ose students h o ossess the potent ial for s u c c ess in a r egular 

rogram , 1i hou t di srup ing the l earr. i ng of oth e rs , s h o uld b e placed in 

such a 1 .nvironme nt . 

To ini tia "' appropl'iate procedur s to ens ure t hat t h e motor asp e ct· 

o f hu mrn be havior a e dcvel0p e d to the maxi mum e x tent pos· ible , t h e 
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motor abilities of young exceptional children . Several investigators 

(Howe , 1959 ; Schrum , 1977) incorporated selected items in to test bat -

teries to measure spec ific skills . Others have use d t he Lincoln-

78 

Oseretsky Motor Deve lopment Scale (Langan , 1965 ; Hollingsworth, 1971) , 

r i ssouri Perceptual - Mo tor and Motor Performance Test Battery (Clawson , 

1969) , Purdue Perc e p t ual - Motor Survey (Poinde xter , 1969 ; Rider, 1973) , 

and Cratty ' s Six- Category Gross Motor Performance Tes t (S tewart , 1971). 

Oth er tests inc lude d t he Ohi o State Univers i ty Scale of Intra Gro s s 

Mo or Assess me t (Ry an , 1977 ) and the Bruininks - Os e retsky Test of Motor 

Profici ncy ( Bruininks & Bruininks , 1977). 

Both gros s and fi ne motor skills of LD chi l dre n we r e r eporte d as 

s ignific ntly low r than ·those of nondisabl e d c h i ldren in a study by 

Bru ininks and r uininks (1977) . Th e fin dings also r e veal e d greate r vari 

a bili y in t he pe rformances of LD children than in those of normal chil 

dr n . 

A study by Po inde x te r (1969) indicated t hat trampoline performance 

as well as h o ping , s kipp i ng , and b alance abilities o f ED children were 

d e fici n , althoug h no statistically , to t hose of normal students . 

1e a s ures of streng h , agility , s p ee d , and p e r cep t ual - mo tor abili t ies of 

t h e ED g r oup , ho ve ve r , ~ e re signi fi cant ly inferi or to t h ose of n ormal 

s ude . s . Contrary o Po inde x er ' s findi ngs , Rider (1973) f ound s ign if

ican diffe r e nces b e een t h pe rc ptual - motor abilities of ED an d normal 

c h ildr 1 on only one i t m of he Pu rd u Pe r c eptual-Motor Survey-- t h e ob

stac l e cour ~ 
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In all c ompar i son studi es of me n t ally r e tarde d and normal subj e cts 

( Howe , 1959 ; Langan , 196 5 ; Holl ings worth, 1971; Ryan, 1977), the motor 

a b i lities of MR c hildre n wer e s i g nifi cantly infe rior to t h os e o f n ormal 

subj ects . Al t h oug h Howe ' s fi ndings d e mon s t r ate d EMR b oy s t o be s i gn ifi

cantly less s ki llful t han norma l b oy s , t h e diffe r enc e s b etween t h e EMR 

a n d nor mal g irls we r e not significan t on grip s treng t h a n d t h r ow f or 

accu racy . For E~R s ubj e c ts , Langan f oun d a motor de fi c i e n cy of 1~ y e a r s 

at age 8 which increase d to 2 y ears at a ge 10. Ho llingsworth r e p or t e d 

hat t h e motor abili i es of EMR chil d r en a t age s 8 , 9 , a nd 10 y ears we re 

s i gn i f icant l y below t hose of n ormal chil dr e n of t h e same chr ono l ogi c a l 

ages . HO\•Je ve r , cornp risons of EMR and n or mal s ub j e cts of t h e s am e me n -

ta l age r e veal d a s igni f ican t s upe rior i t y of t he EMR s ubj ects . Ry an 

foun d h e great~st di fferences be t ween MR an d norma l s ub j e cts in t h e 

com l e x skil l s of h opp ing , s kipp i ng , a nd catching . 

The f in d ings o f a study by Schru m ( 1977) indi cate d t hat p erfo rman c e 

diffe rences of T R ch i ldren c ould b e b l oc ke d ove r 3-ye a r in t erval s b e 

fore significance a s evi dent . These in tervals we r e 6 to 8 y ear s , 9 to 

11 y ars , an d 12 to 14 y ear s of ag . Schrum also fou n d t hat a s a g e a d

va ced , mo or per formances i ncre ase d . Sign ifican t d iff r ences be twee n 

the motor abili · ies of High IQ an d Low IQ EMR girls at age s 8 a nd 9 

y e ar ere r e or by Claws on (1969 ) . 

La ga (1965) , Sch rum ( 1977) , Howe (19:)9 ) , S t war t (1 97 1 ) , and Ry an 

(1977 ) al l re orte d n o ~ ign ficant differ nces b t ween t he motor abil ities 

o R oy s and girls , although boy s ten d e d to scor be tt r . Th is fi ndi ng 
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has been substa nt iate d by nume rous invest igators for the normal popula

t i on s . 

Cinematogr a phi c studi es have also b e en employed to examin e the 

movement patter ns o f MR childre n. Wi n d e ll (1971) found that MR childre n 

hav e a c haracte r istic gait pattern . Ride r (1979) r e porte d tha t TMR 

ch i l dren wal k e d with a s l ower pace wi t h significantly shorter stride 

l ength and r e maine d i n t h e s upp or t iv e phases--duration of stride , 

stanc e , and dou b l e support--for a s ignifi cant ly longer time tha n normal 

childre n . 

The pres nt study entai l e d a c ompar i son between the mo t or per for

mance level s of boy s and girls , ag~ s 5 t h roug h 9 y e ars , who were educa

tionally class ifi d as n on han dicappe d, ED , LD, a n d MR . Data we r e col

lected on 1 , 657 subjects t hroug h t h e a dmi n i s t rat i on of the Tes t o f Motor 

Impa i rme nt and Sinclair ' s Che cklist . For compa rat ive purp oses , subj e c t s 

were g roupe d according to se x an d age under e duc a t i onal clas sificat i ons . 

To dete rmin e if any signi f icant d i f fe r enc e s e xis te d between t h e 

motor p e rfo mance 1 vels o f the g roups , a t hree-fa c tor analysis o f v ar i

ance 1as employ e d . Th e Scheffe t es t was used a s a s ubse quent t e st for 

mean comparisons vhen s i gnificant ~ r atios were f ou n d in t he analys i s o f 

varia ce . 

The f ollowing findings were obtained fr om t h e stu dy: 

1 . Analysis o f variance of the a ge s cores of t h e Test of ~otor Im

pairme n of t he FD , LD , and MR s ubj cts r e vealed s i gnificant d iffer e nces 

f or the main f ee -s o f betwee n group s and bet\veen a ges . Sig nj ficant I_ 
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ratios were also found for the interactions of groups by sex, groups by 

age, . sex by age, and g r oups by sex by age. A subsequent Scheff/ test 

indicated t hat t h e ED and LD groups were significantly (p <.001) less 

motor impaired than the MR group. No significant differences were found 

between t he ED and LD groups e xcept for several isolated subgroups. At 

a g e 8, LD g irls we re s ignificantly (p <.05) less impaired than ED girls. 

At age 9, LD boys we re sign ificantly (p < .05) less motor impaired than 

ED boys. Significant differences we r e also found in isolated compari

sons betwe en boys and girls . At age 8, ED boys were less (p< .05) motor 

impaired t han ED g irls . At ages 7 and 9, LD boys were less (p < .05) 

l e s s motor impai r e d t han LD girl s , whe reas a t age 6, LD girls were l ess 

( p <. 05) motor i m a ire d t han LD b oy s . Significant differences between 

a ge l e v e ls we r e a ls o e vide nt . From age s 6 to 7 and 8 to 9 years, LD 

b o y s dec r e a se d (p < . 0 5 ) in th~ degree of motor impairment exhibited. 

Th e re we r e no s i gn ifican t diffe r e nces noted between MR b oys and MR girls 

a t any a ge , nor we r e any differe nces found a s age incre as e d. 

2 . Analy s i s o f variance of t h e total scores o f Sinclair ' s Che cklist 

o f NH , ED , LD, and R s ubj e c t s r e veal e d signifi cant difference s for the 

mai n e ffects o f b etween g r oup s and b etwee n ages. Signi fican t E ratios 

we r e a lso f oun d f or t he inte rac t ions of groups by s e x, groups by age, 

sex by age , an d groups by se x by a ge . A subseque nt Scheffe test indi

c a te d t hat t he H group was sig n i ficantly (p (.001) sup erior in motor 

a b i li t y to t h e ED , LD , and MR g r o ups . The ~R g r oup was significantly 

(p <. 001) i n f e r ior i n motor abili t y to the ED and LD groups. No signif

icant diffe r ences were found between t h e ED and LD g r o up s e xc ept for 
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several isolate d subgroups. At age 9, ED boys were significantly 

(p <.05) more skilled than LD boys. There was a significant (p < .05) 

increase in abili t y for ED boys from age 7 to age 8, whereas the girls 

sign ificantly ( p < . 05) d e cre ased in ability. Significant (p < . 05) dif

ferences were f ound b etween ED boys and girls at ages 5 and 9, with the 

boys exhibi t ing superior a bili t y. At age 8, a significant (p. <OS) -dif

ference was found b etween LD boy s and girls, with boys being superior. 

Th ere wer e significant (p ~ .05) increases in motor ability for both LD 

boys and girls fr om age 6 to 7 and from age 8 to 9. There were no sig

nificant di fferences f oun d between the MR groups except a t age 6; MR 

boys were significantly (p < . 05 ) sup er i or to t h e girls. The MH girls, 

howe ver signi fi cantly (p < . 05) improv e d in motor abili t y from age 6 to 

age 7. 

Conclusion of the Study 

The findings o f t hi s study appear to justify the following concl u

sion : With in the limitations of t hi s inves t igation, motor p erformance 

levels o f young ED , LD , and MR c hildren are inferior to those of non

handicapped chi ldren . Although t h e ~kill levels of t h e ED and LD group s 

are comparabl e , t h e y are consi derably s uperior to those of MR children . 

Because of he significant degree c f motor impairment e xh ibited by t he 

handicapped children in t hi s study, t hese ch ildren s h ould not b e main

~treame d into regular physical e ducati on classes . Special physica l e du

cation programs designed f or t hei r s p ecifi c needs would be more appro

priate . 
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The Test of Motor Impairment as well as an observational checklist 

are valid i nstruments for determining appropriate physical education 

class placeme n t , although t he Test of Motor Impairment is not a valid 

instrument for dete r min ing appropriate prc.gramming for MR students. 

Discussion 

The most influ ential factor which may have affected the findings of 

t hi s s t udy was t h e incons istency with which subjects were e ducationally 

c lass ified . Many ED and LD children had IQ score s which were well with

in t h e range of mental r etardation . Thi s i s f e asibl e for ED children 

because o f the uniqu e c h aracte ri s tics which fr e qu e ntly prohibit accurate 

a ssessme nt of t he ir inte lle ctua l, emotional , or motor abiliti es , but e x

t r e me ly questionab le f o r t hos e with learning disabiliti es. I t is un

f o r t u na te t ha t e ducat i onal classi fica t i on i s too frequ e ntly found e d upon 

I Q sco r es a s these s c o r e s fr e que ntly f ai l to refl e ct such fac tors as 

mot ivat i on to learn , e mot ional stability, or en vironmental influe nces . 

The educat i on a l c lass ifica t i on process is not uniform throughout 

t h e sch oo l di str icts , al t hough all schools purport to f o ll ow the guide

l i nes estab l i s he d by t h e Texas Education Age ncy. Some s chool diagnos 

t i c ians r e fuse o c l ass ify s t ude n t s a s e motionally disturb e d be cause o f 

the s igma a ac h ed to t he labe l . Many ED subj e cts , t here f o r e , were 

classif i e d as or LD . In some are as of t he state , hype ractive childre n 

were c l assif i e d as LD ; i n oth e r a r e a s , t hey we r e classi fi e d a s ED . Al

houg h many sub jects i n t hi s study we r e r ec l ass ifi e d t hr oug h t h e process 

o f t h is research , -he resul ts of t h e di agnostic a s s ess men ts we r e not 
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made available to the investigator before the data were subjected to 

statistical analysis. In numerous cases, IQ scores varied as much as 

20 to 30 points from year to year. 

In all probability, female subjects categorized as ED were most 

often correctly diagnose d of any subjects. This population was scarce. 

Toward t he end of the da t a collection process, the male/femal e ratio of 

ED and LD subj ects was 4:1 in favor of the males. This necessitated 

t h e e val ua t ion of on ly LD and ED girls in several schools to obtain the 

r e quired numbe rs for comparison groups. All other s11bj e cts were evalu

ate d without t h e knowl e dge of specific classification. 

An inte res ting o bse rvation was t h e absence of Mexican-American 

c hildren exhibi ting ED characteristics. The small perce ntage of Mexi

can- American children wh o were classified as ED were hyperactive. This 

observation raises quest ions abou t the influence of environment, culture, 

and family uni ts on t h e e motional stabili t y of children during the de

velopme ntal period . 

Lack of motivation generally affords several barri e rs to the as sess

ment process and was anticipated with t h e populat ions involved in the 

study. Only one s ub ject , howe ve r, fail e d to e xhibit s ome degr ee of mo

ti vation . Most s ub jects were intrigue d with t h e uniqueness of the Test 

of Motor Impairment . Others simply r esponde d positively to t h e indi

vidualized at ent ion r e ceived . · Many students balke d at returning to 

h e ir classrooms , and several ED sub j e cts reacte d violently up on r esump -

tion o f t he ir daily class routine . In some instances , s u c h negative 
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reactions were prevented by further testing or by perseveration of a 

test item. The subjects were never rewarded materially, although some 

on b ehavior modification programs were awarded tokens as designated by 

t h e classroom t eachers. 

It was quite obvious at the onset of the assessment process that 

t h e Test of Motor Impa irme r.t was not appropriate for MR populations al

thoug h the test was r eporte d as suitable for children with IQ scores of 

50 and a bove . It wa s appropriate , however, to distinguish between regu

lar class r oom placement o r s pecial program placeme nt . It did not dif

ferent ia te between s kill s a s ve ry few MR subjects could p e rform the 

task s wi t h in t h e s p e cifi e d t ime limi t s. The tasks were intriguing to 

t hese s ub jects and provide d motiva t i on f or c ompletion of othe r items. 

Ca tegory I of t h e TMI c ons i sted of various balance tasks which pre

sented p r ob lems fo r al l s ubj ects. Many subj e cts, who walked the balance 

b eam with ease , e xpe r ienced difficul t y in p e rforming the balance tasks 

on t he TMI . Only one s ubj e c t , howe v e r, walke d the b e am correctly i.e., 

without f ocusing on t h e f eet . 

Category IV at t h e 8-year- o ld l e ve l app eare d t o b e sex-biased as 

most NH boys require d t h e ma ximum n umb e r of t rial s to accompli s h the 

tas k. Girls , however , ha d l itt l e difficul t y. Mal e s o f Mexican-Ame rican 

heritage also e xperi e nce d problems be cause t he ' sewing ' t a s k was cons id

ered feminine in t h e ir culture where t h e r e is a gre a t d ist i nc t i on b etween 

mascu line and f eminine roles . Nonh andi capped boy s who fa ile d t h is task 

were success ul a the age 9 l evel . Th e Test of Motor I mp a irment , 
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however, was quite appropriate for determining the lack of motor pro

fici e ncy in LD and ED populations. Without the time limitations, it 

migh t possible b e appropriat e for MR populations, particularly for 

t h ose students who a r e mildly me nta lly r etarde d. The subjects in this 

study were pr e dominantly mo derate ly me ntally retarde d. The relatively 

s hort t i me n e e de d fo r adm i n istrat ion was very advantageous for this re

s e arch a nd f or sch oo l di s t ric t diagnos ticians. 

Si nc lai r' s Ch e cklist was als o a ppropriate for b o th young boys and 

g irls o f var i ous et i o l ogica l group s . Howe ver, for u s e with all handi

c a pp e d p op ula t i on s , some mod i f i cat ion and r e fin e me nt is n e cessary. At 

t h e pre s e n t t ime , t he c h e c kli st do~ s n o t diffe r en tiate b e twe en a subj e ct 

wh o p e rforms an i mmature pa t t e r n a nd on e who is incapable of p e rforming. 

Th e f ew adap tat i ons o r modificat i ons for t hi s s t udy prove d t o be of 

value . On e s u ch mo d ificat i on wa s t h e addition of the e lement 'absence 

o f e x t raneous mo vement '. Ex t r ane ous mov e men t fr e que ntly prohibits suc

cessful motor pat erns , espe c i al ly f o r t h e hyp e rac t i ve or ED child. The 

as k s i nc lude d on Sinclair ' s Che c kl ist we re fai r ly we ll balanc e d in r e 

l ationship to se x- linke d activi t i es , as boy s tende d t o p erform better on 

b a l l - h an dl i ng s k ills wh ereas g irl s gene rally p e rfor me d bette r on skip

ping , h oppi ng , a n d sli d ing . For many s ubj e cts , t h e se s k i ll s we r e n on

e x is ent . The majority o f s ubj e c ts fa i l e d t o res p ond to t he movemen t 

pa tern of galloping until t he t a s k was de mons trate d. 

Anothe r observa ion of in te r est was t he mi x e d hand-foo t pr e f e r e nc e 

e xh i b ited by a great number of LD childre n . Al s o i nte r est ing wa s t he 
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balance and h op on on e foot yet kick with the other. 
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The motor abilities of the subjects , whether handicappe d or non

handicapped appear e d to reflect t he quality of their physical education 

programs. Based on o bservations of the investigator, handicapped stu

dents who participate d in we ll-rounde d activity programs exhibi te d high

e r levels of skills t han t hose who receive d little or no training. This 

was e qually true f or nonhandi capped students. 

The significant degre e of motor retardation and impai rment e xhibi t

e d by the s ub jects in this study d emons trate d that ED, LD, and MR chil

dren should no~ b mainstreame d in r egul a r physical e ducat ion classes . 

Placement t he r e may b e t h e l east r estricti ve bu t i t i s not t he most ap

propriate environment for t h e m. Th e provi s i on of e ducationally sound 

motor activity programs are a necessity f o r all e x ceptional children to 

e ffect and maintain mature an d s uccessful motor patterns. 

Re comme ndations f or Fur t he r Stu dy 

Further r esearch i s needed in all areas of motor abili t y of y oung 

e xceptional children , particularly in t h e areas o f l earning di sabilities 

and emo ional di s urbance . Base d upon t he fin dings o f thi s study, the 

following are r e comme nded f or furth e r study: 

1 . A study replicating the present one , bu t wi t h a randomized sam

ple , in which the subjects are e du cationally class ifi e d with stringe nt 

adherence to the guidelines establis h e d by t he Te xas Education Agency . 

2 . Cinernatographic studi es to investigate t h e movement pat terns of 
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learning disabl e d childre n betwe e n 5 and 8 years of age. 

3. A study to investigate the relationship between learning disa

bilities ~~d mixe d hand/foo t pre ferenc es of young childre n. 

4. A study to inve stigate the incidence of e motional disturbance 

among variou s cul t ural g r oup s . 

5. A longitudina l study to investigate the motor development of 

e xceptional children between t he ages of 2 and 8 years. 

6. A study to invest i gate t h e task spec ifici t y of various balance 

tests . 

7. A study to compare t he motor abiliti e s of mildly mentally re

tard e d and moderately me nta l l y retard e d children between t he a ge s of 5 

and 8 y ears . 

8. A motor d eve l opment study r ep licating on e of t he clas s ical 

studi es to determine t h e a bili t i es of childre n b etween the age s of 2 and 

8 y ears . 
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January 15, 1981 

~iss Jerry Nestroy 
?hysical ~ducation ue~artment 
:exas Wornan's U:1iversi~y 

?. 0. aox 23717, T~U S~a~ion 

Denton, Texas 76204 

Dear Jerry: 

~e have always bene fi ted !rem your inse~vice trai~inf sessions, 
:::r.ere1ore wear~ glad to assis~ yot.: i:-: you::- doc-::.:::ral study. 
:.:any schools which we c::mtac-::ed !lave ::;'.)nfir:ned pe::-:::issi.on fer 
you to ass e ss t~eir students. As ..:he schocls do ·.:ish -:o rema i:1 
3Ilonyr::ous, _ wil l give ~he::~ to ycu .,.,hen you a:-::-i'.•e a.-.d a:-e re;:dy 
:o begin your tes:i~g ~i~~in our re&i on. 

Very t~uly yours, 

-- / 
?<onn i e ;.tart in 
Coordinat.or 

, •..... 



January 16 , 1981 

Miss Jerry Nestroy 
Physical Edu c ation Department 
Texas Woman's Un i vers i t.y 
P . 0 . Box 23717, TW U St ation 
Denton , Texas 76204 

Dear Jerry : 

This is to confirm our verbal agreement for you to assess s t u dents 
in several of our school dis~ricts . We have at least four p r inci
pals in the city ~ho would be delighted to have you as s e s s their 
students plus several districts within our region ···•ho have also 
consented to having you evaluate their students . 

When you are ready , c a ll me so that we can f inalize al l arr ange
ments . 

Sincerely , 

~~Z~irector 
Division of Special Education 

GN:ad 
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:oo Te1as Commerce Ban~ 3u"cw·.; 763-4127- 75~-(1..!25 

L1.0COOCk Texas 79401 

February 1, 1981 

:-:iss Jerry Nes t:-oy 
7exas 'IJoman 's Un · versi :y 
Physical Education Depar~e~t 
P. C. Box 23717 TNU Sta~ion 
De~ton, Texas 76204 

Dear Je rry: 

I<:: is our pleasure .to work w1t!l you 0:1 your doctoral st:.ld::. ~ao:y 

diagnosticians ·.d":hin 0:.1 :- regior. ::ave exp:-essed int:e:-es':: i:-: yo:.;:
st~cy and have consented t~ assis~in; you in your eva:~a:~c:-1 c: :~e i :

st·Jdents. As the assess~en: ·"'i ll be i:1cluded in -::!':ei:- prsg:-a-:1 p:.a:; -
ni ~b• ~arental per~issicns on :i le are s~:ficient. 
nP~d additional per~issio~. y cu ~ay cbt:ain i~ whi le 
each sc!lool. 

yew 
h0 ·.,.re·.t~:-, J·=:.J 
a:-e visi '-:.:-:~ 

Cb t air.i~g IO scores wi.l be :-a:he r di::icult unle~s ycu ~:-ee no: :o 
me:1tion the individual sd:col dis::-ic:s in y~ur paper . As •.;e dis
cussed via the telephone, ~crhaps the bes t ~ay to repcrt :hese sco:-es 
is by region service ce:"lters as you suggeste d. 

You may begin testing any :i~e you desire. Just noti:y ~e by pno~e 
a ·.;eek in advance so t."lat I ::~a y agai:i confi:-m you:- st~sy in each of 
~he schools and also so ~~at ·.;e can work out a sc;,edu le f o r you. 
Looking forward to . ..,.orki:1g with you again . 

Sincerely yours , 

-! ' I .._ _.__,_j; ~~~ 

Jan~ t nam~onds 

~eferral Specialist 

J!i/dd 
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REGION XIX EDUCATION SERVICE CENTER 
6611 BOEING DRIVE 

0"' JO""' f . UX!"' 
(XlCUTIVf OI'IECTOIII 

Ja'1ua..-y 9, 1981 

~iss Jerry Nes~roy 
?~ysical Educa~icn uepar ~me~~ 

Texas ij,lonan's Ur.iversi':.y 
P. J . Box 23717, -r~·u Station 
Je~~on, 7X 76204 

Dear Jerr-y: 

.. . 0 . BOX 10716 

I'~ONE 1915! 779·J1J7 

El.. I'A.SO, TEXA.S 79997 

···e:: r.a·.-e n o w obtained ;>er~iss ion : o r- you to :~s: in se·:e:-al cf o·..c-
sc::ools. VIe dis-: :- i~u:ed your e)():: ~ a'1ati c:"l ::: : ~rc •..:.r s tu;:y :call 0!' t:.e-
~c~o::,:s i:1 o:.~r =- ~£1 Cn, but only a =~ ·,,- :-es ~ o :.ci e .::. .·.'he:. yo u 3.:-e :- e acy 
~ o c:::nduc t yc ur •;al t.:a:i .:::-.s, l et r.1~ 1":--lO·,; s o :~at ! ca.:. pe:-s o:;a l :y 
=-~-~:ir~ the i r- coope :- 3tion . 

Si~ce:-ely ':'ou :-s, 

v 

J9hn E. Uxer 
Execu~ive Oi rec~or 

JEU/sa 
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Edvcati(;/7 Service Ce!Jter, l?egioJJ 21) 
L);)O X~ E. Loop -110 - San Antonio, Texas 78209 - Telephone (;:i12) SZS-~.i .)l 

January 15, 1981 

Miss Jerry Nestroy 
Physical Education De partment 
Texas Woman's University 
P. 0 . Box 23717 , TWU Station 
Denton, Texas 76204 

Dear Jerry: 

This is to confirm my verbal permission to conduct some o f your 
research wit!1in this regi on 's area . Pending further notification 
f rom you, several school cistricts have granted permission for you 
to assess their students for your doctoral study. 

'.t(hen you have yo ur schecule completed , please contact r.1e so that 
11e can arrange a time to discuss t he time element necessary . "Jie 
are look ing forward to 'M'Orking -..,. i th you again. 

Sincerely yours, 

~7¥.{~ 
Dwain M. Estes 
Executive Director 

DME/PM/ j·"' 



APPENDIX B 

DATA COLLECTION FORMS 



PERSONAL DATA--CLASS RECORDING SHEET 

School ---------------------------------------
Town ____________________________ __ 

Se x Age 
Date of Grade 

Ethnic Handicap Name Birth Group 

Date 

IQ 

-----------------

Test Used 

~ 
0 
[\) 
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TEST OF MOTOR IMPAIRMENT : SCORE SHEET 

NAME : AGE: 
----------------

HAND PREFERENCE : rig ht left HT: WT: ------------ ----------------
SUMMARY OF TEST ITEMS : 

Age I 

~OARD BALANCE 
(10 sees ea) 

9 

STORK BALANCE 
( 20 sees ea ) 

8 

DNE LEG AL ., 
~R S RAISED 

7 (20 sees e a) 

ONE LEG 
BALANCE 

6 ( 1 s e es ea ) 

TOE BALANCE 
(10 sees) 

5 

HEE L- TOE 
BALA CE 

- 5 ( 10 & 8 sees) 

II 

CATEGORIES 

III 

CATCHING J ill~P & CLAP 
ONE HAND TWICE 

(6 out o f 10) 
( 3 out of 10) 

CATCHING . J UMPING 
OFF WALL SIDEWAYS 

(4 catches ) 

SPIRAL OF HEEL- TOE WALK 
HOLES (10 steps ) 

(23~ or 28~) 

BOUNCING ONE- HOP FORWARD 
HAND CAT CH 

8 ou of 10) 
5 out of 10) 

BOUNCING TWO HIGH JUMP 
HAND CATCH 
(4 catches) 

BRIDGE OF JUr-1P & CLAP 
RO DS 

IV v 

19-HOLE BOARD SIMULT. PEGS 
( 14 & 15 sees) (16 sees ) 

LACING BOARD BEAD- ON-BOARD 
(16 sees ) 

PEGS IN BOARD FINGERTIP 
(17 & 21 sees TOUCH ING 

THREAD BEADS CIRCLE THACE 
(25 sees) 

POSTING COIN~ SIMULTANEOUS 
18 & 20 sees) MARKERS 

(1 2 sees) 

12- PIN BOARD fJIMULTANEOUS 
20 & 22 sees) ~AT CHSTICKS 

(10 sees) 
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Student 's name: Date: 

School: 

OBSERVATIONAL CHECKLIST OF MOVEMENT TASKS 

TASK YES NO COM1v1ENTS 

A . CREEPING 

1. u ses arms al te rnate ly 

2. u ses l egs alternately 
.: 

opposition 3 . uses limbs in 

4 . points hands forwar d 

5 . ke e ps f eet off flo or 

6. keeps back l e v e l 

7 . c on t rol s direct i o n 

8 . cove r s full distance 

9 . e ye s focu s a h ead 

TOTAL 

B . WALKING 

1 . alternates legs s y mmetrically 

2 . uses arms for balance 

3. uses limbs in opposition 

4. toes ahead 

5 . moves in stra i g h t line 

6 . hee l strikes g round first 

7. body i s wel l aligned 

8 . ey es f o cus a h e ad 

9 . covers full di stance 

10 . e lbows slight bent 

11 . move me nt is smooth 

12 . abs ence of e x traneous mov e me nt 

TOTAL 



TASK 

3. WALKING THE BEAM 

1. keeps f eet on b eam 

2 . uses arms fo r b alance 

3 . toes ahead 

4 . s ymmetrical foot patte rn 

5 . moves forward con t inuous l y 

6 . moves forward a t steady pac e 

7 . u ses arms in opposition 

8 . e yes fo cu s ahe ad 

9 . walks f u ll l ength 

10 . body wel l aligned 

TOTAL 

4 . STANDING BROAD JUMP 

1 . cove rs s pac e 1orward 

2 . t~{ s off from mar k 

3 . uses arms in preparation 

4 . uses arms 1 orward , upward direct ion 

5 . uses two f oot tak e off 

6 . bends knees well in pre para t ion 

7 . controls landing f orward 

8 . acc e lerates with l egs in air 

TOTAL 

105 

YES NO COMMENTS 

Distanc e jwnpe d _____ mm 



TASK 

5 . HOPPING 

1 . moves in straight l i ne 

2 . holds fr ee foot up to rear 

3 . u ses arms for balance 

4 . e y es focus ahe ad 

5 . h ops on pre f e rred foot 

6 . h ops at least 4 times in s uccess ion 

7 . h ops on nonpre f e rre d f oo t 

8 . body w 11 aligned 

9 . uses balls of' f ee t 

10 . absence of extraneous mo ve me n t 

TOTAL 

6 . SKIPPING 

1 . alternates f et eve nly 

2 . uses arms f or balance 

3 . uses limbs in opposi tion 

4 . uses balls of f eet 

5 . mov es in d i r ect path 

6 . rhyt hmic and steady 

7 . c overs the full d istance 

8 . shows no d i ffe r ence , ri gh t & l e ft 

9 . eyes foc u s ahead 

10 . body we ll al igne d 

TOTAL 

106 

YES NO COMMENTS 
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TASK YES NO COMMENTS 

7. GALLOPING 

1 . one fo ot l ead s 

2 . fac es f or wa r d 

3 . can change l ead f oot 

4 . rhythmi c an d steady 

5 . u ses a r ms i n h a lance 

6 . staccato movement 

7 . e y es f oc u s a h ead 

8 . c ov rs f ull di stanc e 

9 . b ody wel l a l igne d 

TOTAL 

8 . SLID I G 

1 . l eads 'lith on e foot 

2 . uses arms f or b alance 

3 . main a ins b ody f' acing f orward 

4 . contr o l s d ire ction 

5 . rhy t hmic and steady 

6 . ey es foc u s a head 

7 . 4 or more s uccess i v sl ides 

8. c an lead wi th e i t her f oot 

9 . c a n c hange dir ct i on 

10 . body well a l igne d 

TOTAL 



TASK 

9 . CATCHING 

1 . pl aces han d s in r eadiness 

2 . latera l stance or a dj usts f eet 

3 . catches with one or both h an d s 

4 . gives to l essen impact 

5 . e y es open an d f ocuse d 

6. u ses r action of catch f or r etu rn 

7 . catches 2 of 3 trials 

8 . makes catch without using arms 
to crad le b all 

TOTAL 

10 . KICK I G 

1 . mov s t ow rd bal J 

2 . con trols b a ll wi t h f oot 

3 . times backs wing f or kick 

4 . uses l imbs in oppos iti on 

5 . uses same foot each trial 

6 . extends kn e e in kicking 

7 . contacts ball squarely 

8 . c ontrol s dire ction 

9 . moves in d irection of kick e d b al l 

10 . e y es track b al l 

TOTAL 

Foot preference : ________________ _ 

108 

YES NO COMMENTS 
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TASK YES NO COMMENTS 

11 . THROWING (SMAL L BALL ) 

1 . p ro j ect ion of t h e bal l 

2 . sideward stance 

3 . shifts we i g ht in preparation 

4 . us es b ody r otat i on 

5 . throws ball wi t h s ame hand e ach trial 

6 . uses ove rarm t h row 

7 . cons i stent in styl e 

8 . foll O\·Js t h rou g h 

9 . c oc k s and u ses wrist 

10 . controls direct i on o f throw 

TOTAL Di stance t hrown f t . 

Han d pr e f e r ence : 

12 . RUN IN G 

1 . incli nes b ody f orward at star t 

2 . s ymme try in 1 g action 

3 . s ymmetry in arm acti on 

4 . uses limb s in o ppos i tion 

5 . el bows are wel l be nt 

6 . l ifts knees wel l in fr ont 

7 . controls d irection 

8 . toes poin a h a d 

9 . uses b al l o f foot contact 

10 . e yes f ocu s a h a d 

1 1 . covers full di stance 

TOTAL Time :---- se e s . 
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