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CHAPTER I 

INTRO DUCTION TO TH E STUDY 

Bo t h th e learning disabled and t he c lu ms y c hil d t yp i-

cally ex h ibi t non s p ec ific a wkwardness wh en attempt i ng gro s s 

a nd fine motor tasks . In f act , th e r e i s at l east a s l i ght-

ly hi gh e r pe rcentage of cl ums y children wi t h i n the learning 

di sabl e d populatio n as compar e d to the normal po pulation 

('""'h e rri ll , 19 77 ; Cra tty , 19 8 0) . 8 Pca use all hum a n mo tio n 

involv es l os s and recov e ry of balance , t h e r elatio n ship be-

t vee n e qu ili bri um (balanc e ) and motor p e rforman ce is of 

a rticular s i gnif icanc G in am e lio1 ati ng a wkwardn es s in 

l e arning d i s abl e d children . The ma j or goa l of thi s study , 

th e refor e , is to d eterm ine th e ba lan c i n g ability of learn-

ing di s ab le d boys a s meas ur ed by s tabilomete r p e rform a nce . 

As th P child e xp lores th e environment through motor 

a c t i vi t i es , h e contact s and in tera8ts wi th var io us e l ements 

in Lh is e n i o n me nt a nd learni n g occurs . 0 n e o f t h e b a.s i c 

g . r E:rali zati o n s needed to d e velo p adequate in fo rma-

i \) n bo u t t h e n vir on me n t wh i c h s urr o und s t he c h ild i s b a 1--

a n c e ( Go c.i r· I"' y & K e p h a t , I 9 9 ) . 

i>~'Jlor· eY:.)t:> f' ienc c an b e o bse rv e d as bei ng th e prim a ry 
e 2~ s t ~\ 'i tl i c h a c h i l d i n i t i a l l y g at h e r s p e r c e p t u a l 

j n r. · n 11. :. i o ;1 a b n u i 11 1 s ~~< o r l i . I n c f f e c t , i h e c h i l d 
n· c. v e t o p e r c c i v , an d p e I"' c e p t i o n t h I" o u g h m o t i o n 
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begins t o give meaning and order to a world heretofore 
charac t e riz e d by s e nsory chaos. (Moran & Kalakian, 
1977, p. 270) 

Mo to r e xp e ri e nc e s are important considera t ions ·in 

v ie wi n g the p roble ms of learning di sa bled stud e n t s. The 

motor hand ic appe d a n d th e mo tor uns k il le d d e monst r a t e dif-

ferent degre es of abno r ma l mo to r a cti vity par a l le l e d wi t h 

poor dif fere ntial relaxat ion c o n tr ol duri n g per fo rma n ce of 

fine and gross mo to r ski~ls ( Frenc h, 1 9 7 8) . 

One problem whe n investigat i ng mot or s k i l ls i s d e ter -

mi ning a h ig h l y reproducible task . Ma i n tai n i n g total bo d y 

balan ce Jh i l e stand ing on a first class le v e r i s o n e suc h 

highly r e producible t a s k which ca n be r ead il y mea s u red ove r 

s pec i fie d ime interv a ls by the stabilometer . Accor d ing to 

Wa d e and ewe ll (197 2 ) , the stabilome ter has r eceived fair -

ly xte n s iv e use as a n instrument for in vestigati ng th e ef -

f eet of e xp e rimenta l var iab les on motor perf orm a n c e and al -

lo s a o r e pr e ci se e valuatio n of dyn a mic ba lan ce than any 

bala n ce bea1 o r bal a nce board acti vi t y . 

Li t er at ur e d i r ec ted to ward s e ek i ng to determine motor 

f)at rns of c hi ld r e n e xp e riencing le a r n ing difficultiP. s i s 

inc o r1 c 1 u r:- i ,; e . Imp ortan - r e a s on s for t h i s lac k of informa-

Lion include : (a) r;mall un r e pr ese n t ativ e and vagu e ly d e -

s c i t1 P d ~. a : n p 1 e s o f l a n i n g d i s Ll b J d c h i 1 d r e n h a v E: b 0' P- n 

(.: s tJ b j ' c t: s f 0 previous s udie s ; ) r. 1 e a s u r"' 0 s o f m o ~- c 
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.skills within the studies have been limited because the 

methods of measuring motoric behavior which discriminates 

between normal and low achieving students are extremely 

compl e x; and (c) conclusions of the studies have been based 

on lim i ted evidence (Bruininks & Bruininks, 1972). 

Re sear ch is needed to determine the magnitude of the 

relation s h i p betw e en equilibrium (balance) and motor per-

for rnance of lea rning disabled children. The d e ficient mo-

tor skills of lear ning disabled students s ugge st th e need 

to provide them wi th st ructured physical education train-

jng program s . Before such a program can be d e veloped, a 

comp lete understandi ng of the motor characteristics of the 

learning di sa bled stu d e n t must be acqu i red. 

Purpo se of the St~ 

Th e purpose of this st udy was to c ompare stab ilomete r 

perfo r mance of learnin g disabled and non di s abled boys. 

Stateme n t of the Pr0b l~ m -------

Th") pr oblem o f this s tudy was t o c ompare st abilometer 

e rfor ance of 9 - to 11-year - old le arni n g d isa~ l e d and no n-

The subjects were students en rolled at 

F a J r · t~ 1. J 1 S c h o o 1 an d S t . -~ a r"' k ' s S c h o o 1 o f T e x a. s 1 0 c a t e d i n 

[)a. 1 1 a.~· , T e · a s , rJ u r i g t h e s p r i n g a n d s u m me r o f I 9 8 0 . 
Ther e 

v·<:- "" P :}C 1,r,;a ' n i ng d1sabl d and 30 nond j s a ~ le d su bj ects in 

th e st dci ' · 
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Ten trials on the stabilometer were administered to 

each subject. The duration of each trial was 20 seconds, 

and the performance of the subject was measured by time-

in-balanc e ( TIS) for each trial. The average of the 10 

trials was used to d ete rmine the performance score for 

each subject and to dete rmine the djfference between sta-

bi lometer pe r forman ce of both groups. This score was also 

used to d etermine t he relationship between age and stabi-

lome t er performan~e . To determine the difference between 

initial and fi nal trial scores of both groups, the average 

of trial s 1, 2 , and 3 was used for the initial performance 

score , and the average of trials 8, 9, and 10 was us e d as 

the final performance score . Upon the basi s of th e find-

in g s , a co n c 1 u s i o n was d r aw n to d e t e r m i n e w he t h e r' l e a r n i n g 

disab le d boys ere inferior to no rmal boys with respect to 

p e rformanc e on the stabilometer . 

F o r· t h e p u r p o s e o f c 1 a r i f i c a t i o n , t h e f o 1 1 ow i n g d e f i --

n itjons and ex la nat i o n s o f term s were establishRd for use 

t h r· 0 L' ..- II 0 U t t h iS S t U d Y · 

L ~a n·no DisabJ d St ud Pn ts - - --- - -·~ - · 

, a r r i n g d i s a b 1 e d s t u d e n t s '' a r e s t u d e n t s vJ h o d e rn o n -
s r at.. . a s ignifi ca t. d iscre p anc j bet'!Jee n a ca d e rn J.c 
a . !f j . )ve.1cnt and i n i elJectual a.b j lities i n o n e or r1o r' e 
o f J E: a r ( · &. ;:) c f o r a l e x p r e s s i o n , l i s t c n i n 9 c o rn p t , c r·, - '1 --

s i o , , . r· i v ten _, x p ;-- e s s i 0 r 1 , b a .::', i c r· e ad i n g s k 5. J . s , 

'i 
t. I 
~: 
h , 
•• • • ' t'.t 
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reading comprehension, mathematics reasoning, or 
spelling; for whom it is determined that the discrep­
ancy is not primarily the result of visual handicap, 
hearing impairment, mental retardation, emotional 
disturbance, or environmental, cultural, or economic 
disadvantage; and for whom the inherent disability ex­
ists to a degree such that they cannot be adequately 
served in the regular classes of the public schools 
without the provision of special services. (Texas Ed­
ucation Ag ency , 1979, p. 4) 

Stabilometer 

The stabilometer is an instrument used to measure dy-

namic balance and to examine variou s aspects of motor learn-

ing. The stability platform of the stabilometer is mounted 

on a central pivo t forming a first class lever. The stab i·-

lometer tasl \ involves standing on the stability platform and 

maintaining the platform in a horizontal position. Any de-

viation from this po s ition activates the micro-switches 

which are adjustable from 0 to 5° of arc on each side of the 

cen te r (balance d position) . The durations of test and rest 

p e riods are monitore d by means of a soli d state rec ycling 

timer~ 
hi ch provides a readout of the time for whic h the 

platform d o _ s not make contact with either bumper . Th e to-

t al tim e -in-ba lance can be computed from this r eadout. 

(, ariet a .A.ppa ra us Company, 1973) 

Fj ·st Class Lever 

A le e i s a bar or some other rigid st ruc t ur e h inged 
at one oint , a nd to whi ch force s are applied at two 
o t h e r p o i n t s . . a 1 e v e r i n w h i c h t h e f u l c r· u m l i e s 
~.- , :) t c en the p o i _ 3 21. t w h i. c h t h e o r c e a nd I"" e s j stan c c 
are ar-P - i d is te med a fi r st class levE. r . (Hay, 197 3: 

p. 1"18} 
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Time-in-Balance 

The performance criterion for a stabilometer trial 

length of 20 to 30 seconds is time-in-balance (TIB) 

(Melnich, 1971; Mumby, 1953; Singer, 1965). This refers to 

t he 1 e n g t h o f t i me t h at the s t a b i 1 i t y p 1 at f o r' m i s n o t m a k-

ing con t ac t wit h the micro-switches. 

Dynamic Balance 

Dynamic balance, as _ defined by Bass (1939), is the 

ability to keep on e 's equilibrium while ch a nging from one 

ba lance d positi on to an ot her or while changing through a 

series of posit ion s take n c ons ec utiv e ly. 

Fairhill School 

Fairhill School r efe r s to a p ri va t e school locat e d in 

Dallas , Texas , t hat has bee n est abl ished for dealing di-

rectly with students who meet the cha racte r isti c s of l e arn-

ing dis abled children according t o the Texas Educa t ion 

Ag e ncy . 

St . ark ' s Sc hool of Te xa s 

St . :a r k ' s Sc hoo l of Texas r efe r s to a private boys ' 

school located i n Dallas , Texa s , t hat has been estab li s he d 

fo d ali ng wit h st ud ents of normal grade plac e me nt . 

~ heses of the Stu~ 

T h c o 11 o :i n g nu ll hyp otheses \:ere ex ami. ned at t he . 0 5 

l ~ vel of ~ig ificance : 
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1. There is no difference between stabilometer per-

formance of learning disabled and nondisabled boys. 

2. There is no relationship between age and stabilom-

eter performance of learning disabled and nondisabled boys. 

3. There is no difference between initial and final 

trial scores of learning disabled and nondisabled boys with 

respect to stabilometer performance. 

Limitations of the Study 

Th e study was subject to the following limitations: 

(a) 30 learning disabled and 30 nondisabled male subjects 

bet ee n the ages of 9 and 11 years who were enrolled at 

eithe r Fairhill School or St. Mark's School of Texas in 

Dallas , Texas , during the spring a~d summer of 1980; (b) 

t he d e gree to which the subjects we re repres e ntative of the 

pop u lations from hich they were drawn; (c) the parental 

permission to st udy the 60 subjects ; (d) the previous motor 

e xp e ri ences of t h e se lected subjects; and (e) the validity 

and r eliabilit y of t he test us e d. 



CHAPTER II 

REVIEW OF RELATED LITERAl.URE 

An extensive investigation of related literature re-

vealed that the present study in no way duplicates previous 
t • • • 

-research. In fact, relatively little research has been t~ 

published in the area of motor characteristics of the 

learning disabled child. The literature in this chapter, 

ther e for e , was limited to selected studies which gave in-

f o r mation in the development of the study. Th e review o f 

lite ra t ur e i s categorized in this chapter, und e r two sec-

t ions : ( a ) Le arning Di s ab l ed and (b) Stabilometer . 

Lea rning Disabled 

Pyf e r and Carlson (197 2 ) conducted an investigation to 

d e termi n e whet her children classified as learning disabl e d 

shoul d also b e classi fi ed as having po o r specific and gen-

er a l mo to r con t r o l which could b e id e ntifi e d during pre-

ad olesce nc e . Th e 28 s ubj e ct s ran ge d i n ag e f rom 5.1 to 

1 3 . 6 yea r s a nd were r efe rr e d t o t he Univers i ty of Kan s a s 

Perce p t ual .ot or Cl i nic. The Lin co ln-O se r e t s k y Mot or De -

velopme r1 Scale a s use d t o d et e rm in e t he moto r c ha r a ct e r-

is~ics of t h e s ubj ects . Th is t est in c l ud e d bot h fin e a nd 

Th e s c o r es fr o m t h e to t al tes t a nd 

8 
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subtests were computed into means, standard deviations, and 

ranges. Pearson product-moment correlations between age 

and total score, and between age and each of the subtest 

scores wer e computed. The learning disabled subjects' to-

tal score s d e viated very little from the normative stan-

d a rds. 

Th e f indings indicated that positive correlations ex-

isted between ag e and scores on each subtest evaluated. 

Th is i nd icated t hat ch i ldren classified as learning dis-

abled impro v ed wi th ag e on the Lincoln-Os e retsky Motor De-

velopment Scale . The r e sults from the General Static Co-

ordination s ubtest r e vea l e d t hat th e subjects were defi-

cie nt in this area and t he ir per f ormance did not improve 

ith age . 

Walton (19 7 4) i nv esti gate d the ef fe cts of a remedial 

physi c al educatio n program o n l ea rn i n g d isa b le d s ubj e cts 

1i th perceptual - motor d eficits . Th e se lf-conc e p t and ga mes 

preference of the subjects were a ls o st udi e d. Th e exp e ri-

menta] and control groups for t he st udy we r e c o mp r ise d o f 

2 3 s ubj ec s e nrolled i n classes fo r t he lear ni ng d isable d 

a t oodJey Sc hool located in Hattie~burg , Mississi ppi , an d 

2 1 nondisabled subj<::cts . Pre tests on t he varia b les we r e 

~ d ni 1 i st e r-- cd o bo t h groups . The control group wa s post -

L r' s .. . d a f t e r a 6 - e e k i n s t r u c t io n a 1 p e r i o d , w h e r e as t h ~..~ 
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l e a r ning disabled group was posttested after a 2-week in-

s truction al p e riod. To obtain the retention effects of the 

program, anoth e r posttest was conducted with the learning 

d isabl e d group a t the end of the experimental period. 

Re s u l t s f r om both an analysis of variance and an anal-

y si s o f co va r i an c e indicated that the remedial physical ed-

uca t i on pro gr am u t ilized in the research enabled the learn-

ing disa b l e d gro u p to improve their physical p e rformance. 

Mor·e s pec i f ically s t he e xp e r i men t al group i mpr o ve d signifi-

ca n tl y in 4 of t he 5 d efi cit variab l es and surpas s ed th e 

co n trol g ro u p ' s me an s core in one variable at th e posttest 

stage . At t he c o ncl usio n of t he exp e rim e ntal p e riod, th e r e 

as no i mp r o v eme n t in self -c o n ce p t and no mo re ma t u r e games 

p r e f e r ~ e n c e f o r t h e e x p e r i me n t a 1 g r o u p . 

Howar d ( 19 7 6 ) con du cte d a s t udy which inv est ig ate d t he 

r e lationship betwee n s t a t ic a nd dyn amic bal anc e and t he 

pe rformance o n t i me con ce p t item s of lear n i ng d is a bl e d and 

nondi s abl e d subjects . A total of 50 l ea r ni ng d isa b le d s ub-

j e ct s ith a mean a g e of 116 .7 6 mo n t hs an d 50 n o ndi s abl e d 

s ubj ec t s vi th a mean age of 11 8 . 9 2 mo nth s t o o k par t in t he 

stu dy . Tim e concepts were meas ur e d by time i te ms in th e 

Or ie r1t a i on s ub tes t of t he Det r oit Tests o f Lea rn i n g Ap ti -

ud e a d t h e Ti e Appr e ciatio n Test . Static a nd dynamic 

b . ~ n ee ta s k s com pr ise d a 22 -item motor battery whic h wa s 

u s~ (! to d e e r mi n 9 high and lo , ba l ance level s . 

.. • =: •• • till 

~·-"' ~·· ~ , .... 
•J .. .. 
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The time measure and time measures combined with bal-

ance ability and classification were statistically analyzed 

by a 2 x 2 factorial design for analysis of variance. Con-

el usions of th e study were a result of post hoc analysis 

fo r simple effects using a t test for multiple comparisons. 

These findings i ndica te d that the learning disabled sub-

j ects experience d difficulties with both static and dynamic 

balance and t h e time concept items as measured in the study. 

Bruinink s and Bruininks (1977) utilized the Bruininks-

Oseretsky Te st of Motor Proficiency (1977) to co~pare motor 

proficiency of 55 lear ning disabl e d and 55 nondisabled stu-

d e nt s . The learning disabled s ubj ects ' eligibility for in-

elusion in the study was based on (a) enrollment in a sp e -

cial school or summer pr ogram and (b) achievement signifi-

cantly bel a expectatio n on the Woodc oc k Reading Mastery 

Tests and the Number , Additio n, S ub tractio n, and Multipli-

cation s ub tests of the Key Math Te st . Contrast st ud e nt s 

for the st udy we re drawn f rom t he normat ive sam pl e of t he 

Bruininks - Oseretsk y Test of Motor Proficiency . A t hr ee -

fac t or design a nalysis of varianc e wit h rep e ated me asur ... es 

Ja s u se d to compare motor p e rforma nc e of t he two gro ups . 

Th e . 05 level of significance as use d for all comparisons . 

RP,s u l t s indic a ted that the scores of t he older sub -

j c '.:. s c r" e ~ i g i f i c a r 1 t 1 y h i g h e r t h e1. n t h e s c o r· e s o f t h e 

yu ungc s u b j ects . T h f i n e m o t u r com p o s i t c , g t ... o s s m o t o r 

t • 
t : 

r• 
i~ 

II 

..: 
~i 
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composite, and total test performance scores of the learn-

ing disabled subjects were significantly lower than those 

of the nondisabled subjects. 

Stabilomete r 

Bachman (1961) investigat e d th e outcome of initial and 

final tests and the amount of learning on 2 10-trial large 

motor learning tasks involving the stabilometer and the 

ladder climb . The s ubj e cts were 160 males and 160 females 

r anging in age from 6 to 26 y ears . All subjects were en-

ro lled in t he public schools of Chi c o, California, and 

Chico State College . 

Th e stabilomete r task was c ompr i se d of 10 trials each 

of 30 secon d s in duration with a 30-s e cond intertrial rest 

p e ri o d . The same time dur at ions and trials were utilized 

for he ladder climb . 

In t he stabilometer task and th e ladd er climb , t 

r at i o s f o r' d i f f e r e n c e s b e t we e n i n i t i a 1 an d f in a 1 t r i a 1 s o r 

gain in p erfo rmanc e we re sig n ificant at t he .01 lev el . 

Sig nificant improvement o cc urr ed for both sexes on the st a-

jlometer and he ladd er climb tasks . Th e r e was a 59% im-

f.J r o v em en t f o ,... t h e s t a b i 1 om e t e r an d a 4 4 % imp r o v e m e n t f o r 

th lad d e r climb . T h e r e s u l t s s h owe d a z e r o c o r , ... e J. at i on 

hetveen performance on t h e t wo tas k s . Thi s i nd icated that 

,, o t o r ~ D c , ... f o man c e as t as k s p c c i f i c . 

c:: 
1! 1. •.. 
•• ... .. 
"' ~·· ~ , . .. 
•J .. .. 
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Carron and Leavitt (1967) examined the effect that 6 

days of practice on a large muscle motor-learning task had 

on learning and relearni ng trends, individual differences, 

intravariability, and reliability. The subjects were 30 

boys aged 10 to 12 years who were enrolled in the Califor-

nia Children's Recreation School located in Berkeley, Cali-

fornia. The subjects were tested on the stabilometer for 6 

d a y s wi t h an interval of I to 2 days between each practice 

day . Th e t est con s isted of 12 trials of 30-second duration 

wit h a 30- secon d rest period between trials. A work adder 

recorde d t h e mo v eme n t of the stabilometer platform to the 

ne a rest 1/1 0 d i vi sio n. 

Res u lts i nd ic a te d t ha t individual differences or true 

score variance a nd wit h i n subject variance decreased with 

practice while pe r fo r min g the stabilometer task. When cal-

culated as relati v e va ria ti on s , bo t h ind i vidual differences 

and ithin s ubject varian ce signif icantly incr e ased. Reli-

ability wa s sho n to dec r ease wit h prac ti c e. The injtial 

and lO t h trial scores e vid ence d simila riti e s to tho se re-

por t8 d by Bachman (1961) for boys age d 10 t o 13 y e ars. Th e 

p e r·formance loss which occurr e d with eac h 1-d a y layof f 

brought a out a significant amou n t of r e l ear ning. Appro ~i -

mately four t ri als ere nee d e d to s u rpass t he performan ce 

los s cf t he layoff period . 
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Eckert and Rarick (1976) investigated the use of the 

stabilometer to d eter mine intraindividual variability, age, 

and sex diff er·e nces of educable mentally retarded (EMR) and 

norma l ch i ldr e n. Five trials on the stabilometer were ad-

minis te re d to 274 EMR children ages 6 to 13 years and 151 

nor mal chi l dr e n age s 6 to 9 years. The five trials for 

~ac h subject we re recorded in work-adder units. The length 

of each trial period was 15 seconds with the intertrial 

r est period set at 30 seconds. 

A rep eateo measu r e s d e sign analysis of variance and a 

t - test ratio in d icate d that older EMR boys and girls had 

s l i g h t l y m o r"' e b o a r d m o v em en t t han yo u n g e r EM R c h i l d r e n , 

Jhcreas there was a te nd e ncy for board movement to d e crease 

it h age for t he normal age groupings. Normal children had 

si gnificantly less b o ard moveme nt than EMR children at all 

age levels . There was a sli gh t d ec r eas e in relative intra-

indi idual vari~bilit y wit h increasing ag e for both EMR and 

normal children . 

~ organ ( 1977) investigate d the effects of diff e rent 

~ upplementa r y audito ry and v is ual fee d back condjtion s on 

st ab i lomet0 pe form~nce . 
All of the 100 EMR c h il dr e n we r e 

a d ·:: i n i s ") :-- e d I 2 t r" i a 1 s o n t h e s t a b i 1 om e t e r . The IQ s core s 

of h e s u Jjec s range d f r·om 55 to 80 , and t he ir ag es rang e d 

f t' ull! 7 ht'\ Uf ll 16 y e ars . 
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study groups: control, visual/in-balance, visual/out-of-

balance, auditory/in-balance, and auditory/out-of-balance. 

Each of the 12-trial periods was 20 seconds in duration. 

The scores were recorded from measures of total time-in-

balance (TIB) for eac h subject. Initial and final perfor-

mance levels were obtained from the mean TIB of the first 

three and the last three t rials. The se trials were per-

formed in the abs ence of all supplementary feedback. 

A paired !- tP.st design was used to make comparisons 

within eas h group from the initial to the final scores. 

The rel iab ility coefficient obtained from the intraclass 

correlatio n perfo r med on initial trials was .99, while co-

ef fici e n ~s obtai n e d on final performance ranged from .94 to 

. 98. Thu s , under all conditions, task reliabili t y was ade-

quate . The a n ~lysis of variance performe d for between 

gr o up compa ri so n s indicated that suppleme n tary auditory and 

v is ua l fee d back training con ditions increased stabilometer 

p e rformance . Th e vi s ua l /time - i n-balan c e group' s rate of 

impro v me n t was sign:f ic a n tl y gr e ater than for any other 

group . Th is ~ as revealed by the rost hoc test . 

•• • • ' n ..... 
llli 'l 
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CHAPTER III 

PROCEDURES FOLLOWED IN THE DEVELOPMENT 

OF THE STUDY 

Th e present study entailed a comparison between the 

st abil ometer p e r forma n ce of learning disabled and nondisa-

ble d boys . Th e procedures followed in the development of 

t he study are d escr ib e d in this chapter under the following 

heading s : Sources of Data, Preliminary Procedures, Selec-

tion and Descriptio n of the Instrume nt, Selection of Sub-

jects , Collection of Data , Tr eatme n t of Data, and Prepara-

tion of the Final Written Report. 

Sources of Data 

The data utilized in t his study were gathered from 

documentary and human r esources . Docume ntary sourc es in-

e luded available books , periodicals , microfilms, published 

s tu d i es , a nd unpub lis he d r eports of r ese arch related to the 

s udy . The hu ma n so urc es of da ta i nclu d e d t he investigator 

a nd 60 boy s , ages 9 to II y ea r s , from Fai rhill School and 

s t . a k ' s S c h o ol of Texas in Dalla s , Texas. 

16 
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Preliminary Procedures 

The investigator surveyed, studied, and assimilated 

the available documentary and selected human sources r·elat-

ed to all aspects of the study. Permission to conduct the 

study wa s secured from the administrators of Fairhill 

Sc ho ol and St . Mark's School of Texas. Parental permis-

s ions were o b tai ned for the students tested. The investi~ 

gato r so ught and obtained permission to conduct the present 

st udy fr om t h e Hu man S ubjects Review Committee at the Texas 

Woma n' s University , De nton, Texas. 

Th e tentati ve outline for the thesis was developed and 

pr e se n t e d in a th esis meeting at the College of He alth, 

Physical Educatio n, and Recreation at Texas Woman's Uni-

versity , Dent on, Texas . A copy of the revised and approv e d 

outline of t he s tudy was filed in t h e form of a Prosp e ctu s 

in the Office of t he Pr o vo st of Graduate Studie s at the 

T c ~a s ~o man ' s Unive r sit y , De n t on, Te xa s . 

Selection and Desc r i pt io n of the In st rum e nt 

Th e j n s t ument u s ed in th e collect ion of data for this 

investiga tion as sele c te d according to th e followi ng cri-

t eria : (a) must be r eliable , ob j ect ive , a nd va lid; (b) 

. u s b e a p l icable to boys ages 9 to I I y ea r s ; (c) must be 

sjmple to or a niz e , adminis e r score , and in ter pret for 

ither c a ss oo m t e a c he r s or phy s ical e du cation specialis t s ; 
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(d) must be a test of a highly reproducible dynamic bal-

ance task; and (e) must require equipment that is available 

or easily obtained. 

The stabilometer test fulfilled all the criteria es-

tablished for an instrument to measure dynamic balance of 

boys ages 9 to II years. The stabilom8ter has been one of 

the mos t e xt e nsively used instruments for measuring dynamic 

bal an ce and for examining aspects of motor performance 

(\ ad e & Ne well , 197 2 ; Eckert & Rarick, 1975). The bal anc -

ing task prov e d to b e challenging for the subj ec ts who were 

teste d . 

Sel e c tio n of t he Subject~ 

According to Cratt y (1980), t he learning disabled pop-

u lation in the Unite d St a tes is comprised of 70 to 90% 

boy s (p . 170) . The subjects for t hi s study, th e refore, 

vere 9 - to 11 - year-old le arning di sable d and nondisabled 

boys . The learning di sabl e d s ubj ects we r e selecte d from 

Fair hil l Sc hool , Dallas , Texas , and t he n o ndi sa bl e d s ub-

j e cts we~e sele cted from St . Mark ' s Sc hool of Texas , Dalla s , 

Texa s . Th e following crite r ia we r e esta b lished fo r selec -

~ ion of s ub jects : (a) nond isab le d subje ct s mu st b e of nor-

rna l grad e placement ; (b ) di sa bl e d s ubjects mu st b e i d e nti -

f ic d a s eing lear n i ng d isabled acco rding to t he d e fini ti on 

s t a b l i s h e d by the Te xa s ducatio n Agency ; a nd 

... 
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(c) subjects must be free of physical abnormalities which 

would interf e re with performance. Upon the basis of the 

criteria established, 30 learning disabled and 30 nondisa-

bled boys we r e s e l e cted for this study. All subjects 

r a ng e d in a g e from 9 ye a rs, 3 months to II years, 3 months. 

Collection of Data 

Pr ior to the initial t e sting da te s, appropriate equip-

ment a nd f a cili ti es had to be acquired. The testing was 

conduc t d in a se c l ud e d room with th e test administrator 

a nd on e subj e ct in t he room dur i ng th e testing pe riod. 

This wa s d o n e to m ini~ i ze pos s ibl e distrac t ion and peer 

pr es sur e . A ~ a r ietta Ap pa ratu s Comp a ny Mod e l 3-15A stabi-

lometer was ob t ain e d f r om t h e Mot or Pe rformance Laboratory 

of Te xas Woma n ' s Uni vers i t y. Th e d e gree of allowab l e plat-

form r otatio n wa s se t at ± 10° by ad ju s ting th e mic r o-

s itc h o n each s i d e of t he center pos i t ion. Th e a n gl e of 

tilt as t hen mo n itore d by mea ns of a d e gr ee of t i lt indi-

cat or . Th e stabilomete r t a s k was d e mo n st r ate d to e ach s u b-

j c~t by the admin~strato r who was th e s am e for a l l s ub-

J cts . 

Te n trials of 20 seconds du ra tio n , wi t h a 30- s eco n d 

i tert ial r , st per iod , e r e admi n iste r e d to e a c h s u bj ec t . 

co:npletio n of e a c h rial , t he s u b j ect dis mo nte d t he 

Th e adm in istra tor t hen r ecorded the t otal 

~: 
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time-in-balance for that trial to the nearest 1/IOOth sec-

ond. 

Treatment of Data 

The data obtained from the administration of the test 

we re co mp u te d into pe rformance -scores by calcula t ing the 

averag e of the subject's scores yielded by the 10 trials. 

The average time -in-balance of th e firs t three trials and 

the last three t ria ls was used as the cri ter ion measures of 

initial and fi nal performance level s , resp ecti ve ly. The 

rang e , stan dard d e viation, mean, and standard error of the 

me an we re the n compute d for each di st ribution. A two-way 

an a l ysis of varian ce was emp loye d t o analyze p e rformance 

diff e r e nces among gro up s . A three-way analysis of variance 

vas th e statistical de s ign use d to d ete rmin e significance 

bet ee n i n itial and final performance of bo t h gr oups . No 

si gni fic ant d iffere nce was fo und s o a follow-up test was 

not u se d . 

~a rat ion of t h e VJ r i t ten R e p o r t 

Th e pr epa ration o f t h e fi nal r e port of th e st udy en -

tailed riti ng each c hapter , s ubm itti ng it to th e me mbers 

of he thesis committee for s uggestio n s and c orrectio n s , 

and r e vi sin eac h chapter in acco rdance wit h th e r eco mm e n-

datio s cf h committee member s . Th e find ings of t h e st u-

dy we e r esente d and in erpre ed , conclusions we re drawn, 

' ~ 
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a bibliography of relevant research was included, and 

recommendations for further studies were made. 
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CHAPTER IV 

PRESENTATION OF THE FINDINGS 

This chapter includes the results of the statistical 

analysis of the data and a discussion of the findings. The 

purpose of the study was to compare stabilometer performance 

of learning disabled and nondisabled boys. All of the sub-

jects were from the Dallas, Texas, area. 

Data were collected through the administration of a 10-

trial stabilome ter test . The data were then treated statis-

tically by a two - way analysis of variance with repeated 

meas ur es on trials and a three-way analysis of variance with 

repeated meas ures. The results of the statistical treatment 

of th e da ta are pre se nted in tabular and narrative form. 
~ .. 
' , 

Descriptio n of the Subjects 

Th e 60 s ubj ects used in th e pres e nt study were enrolled 

in 2 private sc hool s in Dallas , Texa s , during th e spr ing and 

s ummer of 1980 . Th e lea rning d isabled sub j ects we r e classi-

fied as learni ng di sabled according to the d efi nition estab -

lishe by the Texas Ed ucation Ag en cy (1979) , and t he r emai n -

i ng 30 s u j c s ere nondi sabled . All s ubj ects were free 

f r om rhysical abnormalities whic h might hav e int e r fp red wit h 

22 
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their p e rform an ce on the stabilometer. Table I presents 

the data with respect to classification of subjects by age 

and condition. 

Age 

9 

10 

I 1 

Total 

Table I 

Classi f ication of Subjects by Age 
and Condition 

Le arning Di s~bled Nondi s abled 

10 10 

10 10 

10 10 

30 30 

Total 

20 

20 

20 

60 

A study of Table 1 r eveals t hat eac h group was com-

pri se d of 9- , 10-, a nd 11-year - ol d age divisions. Each di-

vi s ion contain e d 10 s ub j ects . Thu s , both group s were sym-

met rical ' ith r espect to n umber of subjects . 

T h e d e s c r i p t i v e d at a f o r t h e two g I"' o u p s ' p e r f o r-- ma n c e 

on the stabilome r ar e show n in Tabl e 2 . Th ese d ata we r e 

comp u ed into p e rformanc e scores by calculati n g t he av e rag e 

of th e s ubj ect ' s scores yi elded by t he 10 trials . 
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Table 2 

Descriptive Data by Group and Age for 
Stabilometer Performance 

Groups-Age 

LD Groups 

9-year - olds 
(n = IO) 

10-year-old s 
(n = IO) 

11-year -old s 
(n =IO) 

Tot al 
(n =30) 

N01 - LD Gr o u ps 

9 - year - olds 
(n= I O) 

10-year - olds 
(n=10) 

11 - yea - olds 
( n = 10) 

Total 
(r.=30) 

Range 

10.25 
(7.22-17.47) 

7.9 
(7.71-15.61) 

5. 13 
(10 .32-1 5 . 45) 

10. 2 5 
(7 . 22 -17.47) 

5. 6 6 
(10 .7 3-16 . 39) 

6. 22 
(1 0 . 3 2- 16 . 54) 

5 . 71 
(9 . 45 - 15 . 61) 

7. 09 
(9 . 45-16 . 54) 

. Mean SD 

11.74 3.24 

12.06 2.47 

12.46 1.48 

12.09 2.44 

13. 96 2. II 

13. 2 1 2 .35 

11.7 2 2 .14 

12 .9 6 2.33 

SE 
-m 

I. 03 

.78 

.47 

.44 

.67 

.74 

.6 3 

.4 2 

------------------ --------------·------
LD -· Learnin g Disabled ; NO -L D - No nd isab le d 

As 1 d~cat e d i n Table 2 , t h e scores f or the 9-year-ol d 

learni g di s a~led s ubjects ra~g e d f r om 7 . 22 seconds t o 17 . 47 

seco nd s . T h 8 m c an s c o e f o 1' t h e D - y e a r - o 1 d 1 e a r' n i n g 

., .. 
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disabled subjects was 11.74 seconds and the standard devia-

tion was 3.24. The scores for the 9-year-old nondisabled 

subjects ranged from 10.73 seconds to 16.39 seconds. The 

mean score for this group was 13.91 seconds and the stan-

dard deviation was 2.11 

According to Table 2 , th e scores for the 10-year-old 

learning di sable d subjects ranged from 7.71 seconds to 

15.61 se cond s wit h a mea n score of 12.06 seconds. The 

standar· d d eviat ion for t h e 10-year-old lear·ning disabl ed 

s ubj ects wa s 2 . 47 . Th e sco r es for the 10-year -old nondis-

abled s ubjects ran ged from 10.3 2 seconds to 16.45 seconds . 

The mea n score wa s 13. 2 1 se conds and the standard deviation 

fo r this gr o up wa s 2 .1 1 . 

As in d icate d i n Table 2 , th e scores for the 11-year-old 

le arning di s ab l ed s u b j ects rang e d from 10.3 2 seconds to 

15 . 45 se cond s . Th e mean score wa s 1 2 . 4 6 seconds and the 

stand a rd d e v i ation was 2 . 11. Th e scores for the 11-year-

ol d nondi sa b le d s ubject s rang e d from 9 . 45 sec ond s t o 1 5 .16 

seco nd s ith a mea n score of 11 .7 2 . Th e standar d d eviation 

'as 2 . 14 . 

Th e scores f or al l ag e le v e ls with i n the learn i ng dis-

c:.ble d gr ou p r a ng e d from 7 . 22 sec o ,ds to 17 . 47 seconds . The 

me an score vas 1 2 . 0 seconds a nd t h e s tandard d e viation was 

2 . 4 . The sc:o es for al ag e Je v els wit hin th e nondisabl e d 

I I. 

::.11 

r ~ t .. 
c. 
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group ranged from 9.45 seconds to 16.54 seconds. The mean 

score was 12.96 and the standard deviation was 2.33. Ac-

cording to Table 2, with the exception of the 11-year-old 

group, the nondisabled subjects had greater mean scores 

than the learning disabled subjects. 

Th e d escri pt i ve data for initial and final performance 

sco r es with respect to group and age are presented in 

Tabl es 3 and 4 . 
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Table 3 

Desc r ipti v e Da ta o f Lear ning Di s abled Group by Age 
fo r I ni t i al and F in a l Pe r f ormance 

Ag e Tri als Rang e Mean so 

9-yea r -o l ds I nitial I I . I 10.48 3. 12 
(n = IO) (6.1 9 -17 .29 ) 

Final 9.04 13.04 3.1 4 
(7. 89 - 16 . 93) 

10- ye ar - o l ds Initial 8 . 26 1 '1 . 0 4 2 .70 
(n=IO) ( 6.3 2 - 14.58 ) 

Final 7 .48 1 2 .47 2 .4 3 
(9 .36-16 . 84) 

11 - year-olds I n i tial 8 . 86 II. 25 2 .61 
(n=IO) ( 7 . 56 - 16 . 42) 

Final 7 . 0 7 13 . 77 2 . 24 
( 10 . 58 - 17 . 65 ) 

Total Initi al 11 . 10 10. 92 2 . 81 
(n =30) (6.19-17.29) 

Final 9 . 7 6 13 . 09 2 . 60 
(7 . 89 - 17 . 65) 

Th e initial performance score was the mea n val u e of 

S E 
-m 

. 98 

.9 9 

. 85 

.77 

. 8 3 

. 7 1 

. 5 1 

. 4 7 

trials I , 2 , and 3 of the stabilomet e r test . Th e final p e r-

ro mane score ~as the mean val ue of trials 8 , 9, a nd 10 . 

s udy of Table 3 indicated that t h e scores for the 9-year -

ol d lea 1 g disabled subjects rang e d from 6 . 1 9 seconds to 

I 7 . 2 9 s c o n d s f o r t h e i n i t i a 1 t r· i a 1 an d 7 . 8 9 s e c o n d s t o 
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16.93 seconds for the final trial. The means for the group 

were 10.48 seconds for the initial trial and 13.04 seconds 

for the final trial. The standard deviations were 3.12 for 

the initial trial and 3.14 for the final trial . 

According to Table 3, the scores for the 10-year-old 

learning di s abl e d subjects ranged from 6.32 seconds to 14.58 

seconds for the initial trial and 9.36 seconds to 16.84 sec-

onds for the fi na l trial. The means for the group were 

11 . 04 seconds for the initial trial and 12.47 seconds for 

the final trial . The standard deviations were 2.70 for the 

initial trial and 2 . 41 for the final trial. 

As indicate d in Table 3, the s cores for the 11-year-

ol d learning di sable d sub j ects rang ed from 7.56 seconds to 

16 . 4 2 seconds for the initial trial and 10.58 seconds to 

17 . 65 secon d s f or the final trial. The means for the group 

we re 11 . 25 seco nd s for t h e initial trial and 13.77 seconds 

fo r the fi nal tria l . The standard d e viations were 2 .61 for 

t he initial trial and 2 . 24 for th e final trial . 

Th e scor es f o r~ all age lev e ls wit hin t h e lear ning dis-

a b l ed group rang e d from 6 . 19 se cond s to 17. 29 s e conds for 

t h e ini t ia l trial an d 7. 89 seco nd s to 17.65 seconds for t he 

final t rial . Th e me an s for t h e gr o u p were 10 . 92 se conds 

f o r th e in jtja l trial and 13 . 09 s con d s for t he final tria l . 

.. . .. 
. t 
~ .. 
•·.v 
:: .. 
t.: 

'• 



29 

The standard deviations were 2.81 for the initial trial and 

2.60 for the final trial. 

Table 4 

Descriptive Data of Nondisabled Group by Age for 
Initial and Final Performance 

Age 

9 -year - o ld s 
( n = I O) 

10- year - olds 
(n= I O) 

11 - y ea r - olds 
(n=IO) 

Total 
(n=30) 

Trials 

In it ial 

Final 

I n itia l 

F ina l 

I n itial 

Fi nal 

Initial 

Range 

6.96 
(9.78-16.83) 

4.59 
(12.70-17. 2 9) 

8.95 
(7.13-16.08 ) 

7. 16 
(9.23-l6.3 9 ) 

6.01 
(9. 22 -15. 2 3) 

7. 80 
(9.60-17. 4 0 ) 

9.70 
(7.13-16. 83) 

Mean so 

13.65 . 2.30 

14.68 2.45 

12.23 2 .70 

13.6 2 2 .41 

12. 13 2 .3 2 

1 2 .04 2 .97 

1 2 .67 2 .44 

SE -m 

.73 

.78 

.85 

.76 

.73 

. 94 

.44 

Final 8 .17 13.44 2 .61 .48 
(9. 23-17. 40) 

A st ud y of Tabl e 4 indicated that th e scores for t h e 

no n dis abl e d 9 - y ar -o ld s ubj ec t s ranged from 9 . 7 8 se cond s to 

1 6 . 8 3 se c ond s for the initial t r ia] a nd 1 2 . 70 s ec on d s to 

17 . 29 s e c onds fo r t h e fi na l t ri a] . T he means f o r the group 
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were 13.65 seconds for the initial trial and 14.68 seconds 

for the final trial. The standard deviations were 2.30 for 

the initial trial and 2.45 for the final trial. 

According to Table 4, the scores for the nondisabled 

10-year-old s ubje ct s rang e d from 7.13 seconds to 16.08 sec-

onds for the initial trial and 9.23 seconds to 16.39 seconds 

for the final trial . Th e means for th e group were 12.23 

seconds for the i ni t ial ~rial and 13.6 2 seconds for the fi-

nal trial . The standar d deviations were 2;70 for the 

initial trial and 2.41 for t he final trial. 

As indi cate d in Table 4, the scor es for the 11-year-

ol d nondi sabled subjects ranged from 9.22 seconds to 15.23 

s e co I" d s f o r· t h e i n i t i a l t r i a l an d 9 . 6 0 s e con d s to I 7 . 4 0 

seco nd s for the final trial. 
Th e mea n s for the gr o up were 

12 . 13 seconds for the initial trial and 1 2 .04 seconds for 

f i al trial . Th e standard deviations were 2 .3 2 for th e 

initial trial and 2 . 97 for t h e fi na l tria l. 

Th e scores for all ag e le vels within the non disabled 

group r a ng e d from 7. 13 seconds to 16. 83 seco nd s for t he 

init ial trial a nd 9 . 23 seconds to 17 . 40 seconds for the fi -

nal t ia l . Th ! means for· the gr o up were 12 . 67 seco nd s for' 

the initial trial and 13 . 44 seco nd s for the fi na l trial . 

The standard d e via tio n s were 2 . 44 for the initial trial a nd 

2. 61 for the final trial . 
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Comparison of Groups 

To det erm ine if significant differences existed be-

tween groups and age on the stabilometer test, a two-way 

an alysis of var iance wit h repeated measures was computed. 

The results appear in Table 5. 

Table 5 

Analys is of Variance for Stabilometer Performance 

~ ' ot.,ij, 

Source MS F "·•t, 
·lkllll df ss 

1'1111 
... , 1!1! . ~111 ' 

,. . ~I 

I I .388 2.05 
·., ·~~! . 

" ·~ 
Group I 11.388 

~I 

Age 2 6.000 3 .000 .05 
' ,)::~1 ,, ~ 
~ •lr*l!~ l 

lot. J!l~l 

I I .343 2 .04 ~II 

· ~ 
Group X Age 2 22 . 685 

!~ 

Error 54 300 .38 5 5 . 563 ~It 

~ 

r- . 95(1 , 54) 4 . 0 2 

F . 95 ( 2 , 54) 3 . 18 

Ac cording to Tab le 5 , an~ ratio of 3.18, wi th 2 and 

4 d eg ees of fr ee dom , was requir e d f or si gnificance at t he 

. 05 level . Because the F valu es o btai ned were le ss t ha n 

:i . I 8 , t n e s t a b i. J o rn c (' r" p e r f o r m an c e t e s t r e s u 1 t s d i s c 1 o s e d 

o s i g n i f i c an t d i f f e r"' e n c c b e t wee n g r o u p s , be t we e n a g e s , o r · 

fo gr o up b ' ag e j n eractio n . 

T a 1 e 6 p 1., s P n t s t he r e s u l t s of a t h r e e - wa y an a 1 y s i s 
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of variance with repeated measures to determine differences 

be tween group s and age on the initial and final performance 

scores of the stabilometer test. 

Table 6 

Analysi s of Va rianc e for Initi a l and Final 
Stabilome t e r Trial Sco r es 

Source d f 

Gro up I 

Age 2 

Gro up X Ag e 2 

Erro r 54 

Trials I 

Tria l s X Gr o up 1 

Trials X Age 2 

Trials X Gr~o u p 

X Age 2 

Erro 54 

*F . 95 (1 , 54) 

*F . 5 ( 2 , 54 ) 

ss MS 

33. 149 33. 149 

11 . 0 2 9 5.546 

40.30 6 20.153 

63 3 . 56 0 11.733 

65. 2 25 6 5 . 225 

14. 55 3 14 . 5 53 

1. 761 0 . 88 1 

8 .38 9 4.194 

1 1 5 . 359 2 . 13 6 

4 . 02 

3 . 18 

F 

2.83 

0.47 

1 .72 

30. 537~ 

6.81* 

0.41 

I .96 

A~co ding to Table 6 , an t ratio of 4 . 0 2 , wi t h 1 and 

54 d egrees oi fr ee d om , was re ,uir"e d for significartce a t t h e 

. 05 Jevel . The F valu e of 30 . 53 fo r i n t actio n between 
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trials was significant. The final trial mean performance 

score for both groups was 1.4 seconds greater than the 

initial trial mean performance score. As indicated in 

Table 6, an F valu e of 6.18 for trials by group interaction 

was significant . The nondisabled subjects had an initial 

performan ce sc ore that was 1.75 seconds greater than the 

lea rning disa ble d subjects' initial performance score. The 

nondjsabled s ubj ects ' fin.al performance score was only .36 

seconds greater than th e learning disabled subjects' final 

p e rforma n ce sco re. The n on disabled subjects' performance 

increased .7 8 seco nd s fr om initial to final trials. The 

le arnin g d i s able d s u b j ects ' pe rformance incr ease d 2.17 sec-

o n ds from initial to fin a l trials . Wh en compared to the 

no ndisa bl e d group, t he learning disabl e d subjects signifi-

can tl y incr ease d t h e i r p e rforma n ce from init i al to final 

tr ia ls . A fur t h e r st udy of Tab le 6 indica te d that there 

· e re r1o s i gni f i cant difference s between trial by age, or 

tria ] by g ro u by ag e a s me a s ur e d by a t hr ee-way analy sis of 

a rian c e i t h r e pe a te d meas ur es on tria l s for i n it i a l a nd 

f j_ n a l r i al s co r e s on th e s tabi l o me t e r te st . 

The si gni f icant tr ials by g ro u p in te ract i o n is fur t her 

d ~ 1 o n s t r· ~ t e in Fi g ur'e 1 . 
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0"-----

Initial Tr ials 

LD =Learning Disable d 

NON=Nondi sabl e d 

Fi n a l Trials 

Initial and final trial scores by group s . 

Figur e 1 f ur t h e r gr ap hi call y describes the diff erence 

bet een the two group s . The initial performanc e score for 

all age 1 vels wit h i n th e l ea rn ing di sabled group was 10.9 2 

seco nds and t h e final p e r fo rm a n ce score was 13 . 09 seco nd s . 

The initial r e rforma n ce sco r e for all a ge l e v e l s within th e 

n o d i sa l c d g r· o u p \ as 1 2 . 6 7 s e co n d s a n d t h e f i n a 1 p e r f o t' -

ance score vas 13 . 45 seco ,d s . 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

FOR FURTHER STUDIES 

Th e learning disabled child typically exhibits nonspe-

cifi c a wkwardness when attempting gross and fine motor 

task s . Thi s de f iciency in the motor domain suggests the 

need for stru ct ured physical e du cat i on programs. Ho wa rd 

(19 7 6) fo un d t hat le a rning di sa bl e d subj e ct s expe ri e n ced 

diffi culti es wit h both static and dynamic balance. Later 

research by Bruin ink s and Br u i n inks (1 977) r e ported that 

learning d isable d st ud e nts pe r forme d s i gn ificantl y lower 

tha n nondisabl e d st ud e nt s on th e Bruininks -O se r ets ky Test of 

otor Proficiency . Pyfe r a nd Carlson' s ( 197 2 ) re searc h in-

d jc ated , ho e ver , t hat the p e rf ormance of l ea rning di sable d 

children as meas u red by the Lin col n-O se r ets ky Motor Develop-

ment Scale impro ves with age . 
Walto n' s (1974) r esea rch in-

d i c at c d t h at a r em e d i a 1 ph y s i c a 1 e d u c at i o n p t"' o g r am c o u l d 

irnpro vo th e physical performance of l c rning d isa b led su b-

jccts . Additicnal r esearch i s n eede d in all ar eas o f motu r 

performanc e of learning di sa bled children , in c lud ing bal-

a .ce . 

0 n e .. o t o t"' n c 1. .i. v i t y i.. h a t m a y 2 j d i n ci c t e r m i n i n g t h e 
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balancing abi l ity of learning disabled students was investi-

gated in thi s study. Thi s motor activity was maintaining 

balance whil e standi ng on a stabilometer. The investiga-

ti on entai led t he comparison of stabilometer performance of 

learning disabled and nondi s abled boys. The study includ e d 

two group s , e ach com pr is e d of 30 boys, ages 9 to 11 years, 

who we re e n rolled at two pri va t e s chools in Dallas, Texas, 

duri ng the spring and summ e r o f 1980 . The groups were 

classified as learning di sable d and nondi sabl e d. Both 

groups participate d in a 10-trial stabilometer test with 

each tria l bei ng 20 seconds in dura tio n with a 30-secon d 

inter tr ial res t peri o d. 

Th e da ta collected from t he 10 trial s were calculate d 

into a mean pe r formance score . Th e mean valu e of trials I , 

2 , and 3 served a s the initial pe rf ormance sco re and t he 

mean value of trials 8 , 9 , and 10 ser ve d as the f ina l per -

for ma nce sco r e . To deter rni ne i f t here we r e any si gn if icant 

d i fference s bet e en age or grcup s , a t wo-w ay an al y s i s of 

var · ianc e · ith r e peate d meas ures vas c omp u te d . A t h r e e - vv a y 

analysis of va ri ance ith r Gpe a t ed rn~asures wa s c omp u te d to 

d ~ e r· , in e s i g n i f i can t d if f E. r en c e s b r.= t w c e n t he g r' o ups on 

in j i.al a d final p erfo :' ma C8 scores . 

Th t !O- ay analy sis o f va rj a nc e r e vealed that : 

1 . T e r e .1 as r: "J s :i. g n · f :1 c ~i. r' l~ a :i f : c~ r • r: n c e b (-; t w e G n t h c 

l' ll!t 

Hil l II 

I! ill! 

l'll 

: '1'111. 

' IIIII 

t!' llllll 
l!iJlltllh 
' '111 1 

1111!11! 

'1111 
~·II 1111111 

' · ~Ill ' 

' :~1 
., :~1~1 

II:~ 
'1111 

.. '11[1 . ~]1 
IC !I!HII; 



37 

means of both groups with respect to stabilometer perfor-

mance . 

2. There wer e no significant differences between age 

groups with r es pect to stabilometer p e rformance. 

3. Ther e was no signif i cant differenc e between age 

and groups wi t h r es pect to stabilometer performance. 

Th e th ree - wa y anal ysis of variance revealed that : 

1 . Th e r e wa s a signi f ican t diff e rence between the 

i~i ial a nd fi n al tr i a l perf orm a nc e scores . Th e final p er· -

forma nce sco es i n cre a se d , ind ica ting that learning occurred 

ove r trials . 

2 . Th ere was a s i gnif i cant dif fe rence i n th e interac -

tion bet\ een trials by groups wi t h r es pec t to initial and 

fi al t ial pe formance scores . Th e great es t d i ff ere nc e 

occurred ith the lear n ing di sa b le d gr o up . 

3 . Ther as n o sig n ifican t d iffe r e nce betwe en mean 

e rforman ce sco s of lear n ing disab l e d a nd nond i s abled 

g oups · ·~ th r.,e~pect to initia l an d fi n a l t rial performanc e . 

4 . TherP- ·as no significant d iffe r'e nc e betwee n th e 

, e an p e I' for rna n c scores of age groups wit h r es pect to in i -

i a l and f :L 1 a J t i a l p e r form a n c e s cor· e s . 

Ther e vas no significant difference betwee n t he 

mea performance sco es for age ~ ancJ gr'oups on i n itial a nd 

f i a 1 t .i. a 1 p e r 1 o r.1 c c s c a I' o s . 
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6. Ther e was no significant difference in the inter-

act ion bet ween trials by age with resp e ct to initial and 

fina l trial pe rforma n c e values. 

7. There was no significant difference in the in t er-

act ion bet ee n tr i al by group by a ge wit h r es p ec t to ini-

~i al and final tria l performance valu es . 

Base d upon the findings of th e s tudy, the inv es ti ga t o r 

acce p te d th e fo llo wi ng hy po t heses at the .0 5 level of sig-

nificance : 

1 . Th e r e i s n o dif ference betwe e n stabilometer pe r-

forma n ce of lea r n i ng d isable d a nd no nd is abl e d boys . 

2 . 
Th re i s no relationship betwee n ag e and stabilome-

ter performance o f learni ng d isabled an d nondisabled boys . 

Based upon the fi ndi ng s of th e s t udy, t h e inve st ig ator 

rejected the followi ng hypothesis at the .0 5 l e vel o f sig -

nificance : 

1 . Th r e i s n o di ffere nce betwee n initi a l and final 

rial scor s oi learning disabled and nond isable d boy s wi th 

respect to stabilomoter performa nce . 

It as conclud e d that learn~ng di sabl e d bo y s , ages 9 

to 1 years , h o ' e r e s e l c t e d f r o m a r r ~ i v a t e s c: h o o 1 s p e -

ci fi\ a. Jly es a l "s he d for the 1e ·1 ·njng di sa b le d s tudent , 

· 8 r f o r me d a ~; w e J l a s n o n d .-i ~ . a b 1 e d b e> y ~ o f t h 
same age who 
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were of normal grade placement. It appeared that the stu-

dent labeled "learning disabled" wa s not handicapped in his 

performance of a highly reproducible dynamic balance skill-

s uch a s a stabilomet er t e st. 

Di scussion 

After co n ducting the study, it was apparent that sev-

era l factors may h a ve pr eve n te d a cl e ar or d e finitive inter-

pret ati on of t he findings. Since the l ea rning dis ab led sub-

jects met t he criteria of l ear n i ng d isab ilities es tabli s he d 

by the Texa s Educa t ion Agenc y, t he data we r e pre s umed to in-

el ud e a well repre s ente d sample of a l earni ng di sable d and 

non di sabl e d pop u lation . Ho we ver, di fference in experience 

and e xposur e to a str uctured p hy sical e du catio n program 

hich incorporate d balance skills and act iviti es ma y hav e 

been an influ e ncing factor in the r es u lts obtained from 

eac h group . Th e number of trials on the stabilome te r, t he 

duration of the trial s , and the int e r t ri a l rest p e riod 

might hav be n i n fl ue n c ing factors . 

A fur the r e xp la natio n may h a ve bee n th e fact t hat the 

in ves tigato r for t he pre sent st udy was al s o t he aaapt e d 

hysical education specialist for t h e l ea rn in g di sabl e d s ub-

jects . Thi s may ha ve developed a b ias f avo ri n g t hese stu -

dt:=-nts ovc th e nondisabled st ud e nt s . /\n ot he possibilit y 

i s h t t h -~ n u m b e r o f s u b j :; c t s r. a r t i c i p a t i n g i n t h e s t u d y 
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may have be e n insuffi c i e nt for a significant difference to 

be found b etwe en g r oups. 

Reco mme nd ations f or Furth e r Studi e s 

After con duc ti n g t h e st ab i lomete r performance test with 

learning disabled an d n ondis a b l e d s ubj e cts and an a lyzing the 

res u lts of the prese n t st udy, th e inv es tig a tor r e c o mm e nd s 

that the following st udies be un dertaken : 

I. A study similar to t he pres e nt o n e wit h mo r e s ub-

jects parti ci pa ti ng at eac h a g e le vel in bo t h g ro u ps . 

2 . A study similar to t h e p r ese n t on e wi t h th e in cl u-

s ion of female subjects. 

3 . A st udy similar to t he present one usi n g a d i ffer -

ent numb e r of t ria ls and a lo n g e r d u rat i on for th e trial 

period . 

4 . A comparative st udy of sta bilomete r performanc e of 

le arning di sable d subjects traine d under different i al fee d -

back condi ti ons . 
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FAIPilliLL 
SCHOOL 

August 13, 1980 

Physica l Educa t io n Depa rt~e nt 

Graduate School Division 
Texas \-loman ' s University 
Dento n, Texas 

To ~~11om It . ay Con ce r n : 

This is to v e r ify that: prio r to any testing on any stu dent enrolled 
at tle Fairhill Schoo l, James Scill1e i der disct.C ssed a nd r eviewed in deta il, 
all t estir.g . r ocedures with :;;e . wring t he course of ou r sever al discussio r.s 
any d iffi ult:.es were r em di.W and cor.side r a t ion \vas g i ven to the mos t 
appro priate ti . e s and o e at.s or pr eceding ;...•ith the r esed rc h . 

All parents of students were notifi ed of t he intend ed t es t ing and 
permiss~ o n was r eceived f r oG1 th em . Any questions f r om them were d ir ect<:od to ei t he r 

Jim Sc nei de r or myself . 

If there are any ad~i t io a l questions conce rr. ing t his r esearch o r 

t r.e testi ng procedu r es [)lease dO OL•t hesitate tO contact me . 

Since r e l y , 

Connie S . \ ilson , Ph . D . 
Director of Ps y cholo g ica l Services 

6039 c '.JRCHILL 'A ·' c.cu:.s. -sv-s 752301 12 '-l l 233· ~026 

'i1111, 
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ST. MARK'S SCHOOL OF TEXAS 
10 600 l'RESTOS" !lOAD 

DALL.\ S. T K '\ .\ S 7::i:.!3 0 

Day Camp 
Th e Human Research Community 
Texas Women LTii versi t y 

To Whom I t May Concern: 

Jul y 22, 1980 

The St . Mark 's Day Camp has taken 
f ull responsibilit y and J.iability f or 
the t esting conducted by ~~ . James 
Schneider . The testing was conduc t ed 
on a stabilome t e r a t the Day Camp on 
Wednesday, July 16th . 

If you ne ed fur the r informa tion 
conc erning t h e test pl ease contact me 
at 363- 649 1 . 

BK/lj 

Respectfully , 

Bob Koh l er 
Directo r o f Camps 
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PERMISSION FORM 

1. I hereby authorize James C. Schneider to perform the foll owing pro­

cedure s : 

To test my child on the stabilometer (balancing board) and to 
us e the i nformation obtained for his study. The student wi ll 
stand on the balancing board and attempt to maintain it in a 
hori zontal position . Th e length of the test is approximately 5 

minutes . 

2 . I understand t hat this procedure will b enef i t my child by dete rmin­
ing his /h e r ability to p e rform a par ticular balance task . 

3 . I unde r stan d that - No me dical se rvice or compe nsation i s provided 
to s ubj ects by t h e unive r s ity a s a r esult of 
injury from participation in the r esearch . 

4 . An offer to answe r all of my quest ions regar ding the study has been 
made . If al e rnat ive proc e dures are more advantageous to me , the y 
have been e xplajne d . l unde r stand that I may te rminate my partici-

pation in the study at any time . 

Stude nt's Name 

Signa ur s (one require d) 

Fa h e r 
Date 

\ u r e r 
Date 

Guardian 
Date 

Wi n ess (one r e:qujre d ) DatR 
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APPENDIX C 

RA\\1 DATA 
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