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CHAPTER I
INTRODUCTION TO THE STUDY

Both the learning disabled and the clumsy child typi-
cally exhibit nonspecific awkwardness when attempting gross
and fine motor tasks. In fact, there is at least a slight-
ly higher percentage of clumsy children within the learning
disabled population as compared to the normal population
(Sherrill, 1977; Cratty, 1980). Because all human motion
involves loss and recovery of balance, the relationship be-
tween equilibrium (balance) and motor performance is of
particular significance 1in ameliorating awkwardness in
learning disabled children. The major goal of this study,
therefore, is to determine the balancing ability of learn-
ing disabled boys as measured by stabilometer performance.

As the child explores the environment through motor
activities, he contacts and interacts with various elements
in this environment and learning occurs. One of the basic
movement generalizations needed to develop adequate informa-
tion about the environment which surrounds the child is bal-
ance (Godfrey & Kephart, 1969).

Motor experience can be observed as being the primary

means Ly which a child initially gathers perceptual

infecrmation about his world. In effect, the child
moves to perceive, and perception through motion
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begins to give meaning and order to a world heretofore

characterized by sensory chaos. (Moran & Kalakian,

1977, p. 270)

Motor experiences are important considerations in
viewing the problems of learning disabled students. The
motor handicapped and the motor unskilled demonstrate dif-
ferent degrees of abnormal motor activity paralleled with
poor differential relaxation control during performance of
fine and gross motor skills (French, 1978).

One problem when investigating motor skills is deter-
mining a highly reproducible task. Maintaining total body
balance while standing on a first class lever is one such
highly reproducible task which can be readily measured over
specified time intervals by the stabilometer. According to
wade and Newell (1972), the stabilometer has received fair-
ly extensive use as an instrument for investigating the ef-
fect of experimental variables on motor performance and al-
lows a more precise evaluation of dynamic balance than any
balance beam or balance board activity.

Literature directed toward seeking to determine motor

patterns of children experiencing learning difficulties is

inconclusive, Important reasons for this lack of informa-
tion incilude: (a2) small unrepresentative and vaguely de-
scribed samples of learning disabled children have been

the subjects for previcus studies; (b) measures of molor
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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
complex; and (c) conclusions of the studies have been based
on limited evidence (Bruininks & Bruininks, 1972).

Research is needed to determine the magnitude of the
relationship between equilibrium (balance) and motor per-
formance of learning disabled children. The deficient mo-
tor skills of learning disabled students =suggest the need
to provide them with structured physical education train-
ing programs. Before such a program can be developed, a
complete understanding of the motor characteristics of the

learning disabled student must be acquired.

Purpose of the Study

The purpose of this study was to compare stabilometer

performance of learning disabled and nondisabled boys.

Statement of the Prgg;gm

“he problem of this study was to compare stabilometer
performance of 9- to 1i1-year-old learning disabled and non-

S The subjects were students enrolled at

disabled LOYS.
Fajrhill School and St. Mark's School of Texas lncated in
Dallas, Texas, during the spring and svmmer of 1080. There

rning disabled and 30 nondisabled subjects in

jAV]
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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-balance {(TIB) for each trial. The average of the 10
trials was used to determine the performance score for
each subject and to determine the difference between sta-
bilometer performance of both groups. This score was also
used to determine the relationship between age and stabi-
lomcter performance. To determine the difference between
initial and final trial scores of both groups, the average
of trials 1, 2, and 3 was used for the initial performance
score, and the average of trials 8, 9, and 10 was used as
the final performance score. Upon the basis of the find-
ings, a conclusion was drawn to determine whether learning
disabled boys were inferior to normal boys with respect to

performance on the stabilometer.

Definitions and Explanations of Terms

For the purpose of clarification, the following defi-

nitions and explanations of terms were established for use

throughout this study.

Learning Disabled Students
"Learning disabled students" are students who demon-
strate a significant discrepancy between academicC
achievement and intellectual abilities in one or more
of *the areas cf oral expression, listening comprehen-
cion. written expression, pasic reading skills,
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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 Agency, 1979, p. 4)

Stabilometer

The stabilometer is an instrument used to measure dy-
namic balance and to examine various aspects of motor learn-
ing. The stability platform of the stabilometer is mounted
on a central pivot forming a first class lever. The stabi-
lometer task involves standing on the stability platform and
maintaining the platform in a horizontal position. Any de-
viation from this position activates the micro-switches
which are adjustable from O to 5° of arc on each side of the
center (balanced position). The durations of test and rest
periods are monitored by means of a solid state recycling
timer which provides a readout of the time for which the
platform dces not make contact with either bumper. The to-
tal tima-in-balance can be computed from this readout.
(Marietta Apparatus Company, 1973)

First Class Lever

A lever is a bar or some other rigid structure hinged
at cone point, and to which forces are applied at two
other points a lever in which the fulcrum lies
netween the points at which the force and resistance
arc applied is termed a first class lever. (Hay, 1973.
p. 118)



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
the length of time that the stability platform is not mak-
ing contact with the micro-switches.

Dynamic Balance

Dynamic balance, as defined by Bass (1939), is the
ability to keep one's equilibrium while changing from one
balanced position to another or while changing through a
series of positions taken consecutively.

Fairhill School

Fairhill School refers to a private school located 1in
Dallas, Texas, that has been established for dealing di-
rectly with students who meet the characteristics of learn-
ing disabled children according to the Texas Education
Agency.

St. Mark's School of Texas

St. Mark's School of Texas refers to a private boys'
school located in Dallas, Texas, that has been established

for dealing with students of normal grade placement.

Hypotheses of the Study

The following null hypotheses were examined at the .00

level of significance:



-
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

The study was subject to the following limitations:
(a) 30 learning disabled and 30 nondisabled male subjects
between the ages of 9 and 11 years who were enrolled at
either Fairhill School or St. Mark's School of Texas in
Dallas, Texas, during the spring and summer of 1980; (b)
the degree to which the subjects were representative of the
populations from which they were drawn; (c) the parental
permission to study the 60 subjects; (d) the previous motor
experiences of the selected subjects; and (e) the validity

and reliability of the test used.



CHAPTER II

REVIEW OF RELATED LITERATURE

An extensive investigation of related literature re-
vealed that the present study in no way duplicates previous
research. In fact, relatively little research has been
published in the area of motor characteristics of the
learning disabled child. The literature in this chapter,
therefore, was limited to selected studies which gave in-
formation in the development of the study. The review of
literature is categorized in this chapter under two sec-

tions: (a) Learning Disabled and (b) Stabilometer.

Learning Disabled

Pyfer and Carlson (1972) conducted an investigation tc
determine whether children classified as learning disabled
should also be classified as having poor specific and gen-
eral motor control which could be identified during pre-
adolescence. The 28 subjects ranged in age from 5.1 to
15.6 years and were referred to the University of Kansas
Perceptual Motor Clinic. The Lincoln-Oseretsky Motor De-
velopment Scale was used to determine the motor character-
jatics of the subjects. This test included both fine and
gross motor tasks. The scores frcm the total test and

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 were computed. The learning disabled subjects' to-
tal scores deviated very little from the normative stan-
dards.

The findings indicated that positive correlations ex-
isted between age and scores on each subtest evaluated.
This indicated that children classified as learning dis-
abled improved with age on the Lincoln-Oseretsky Motor De-
velopment Scale. The results from the General Static Co-
ordination subtest revealed that the subjects were defi-
cient in this area and their performance did not improve
with age.

walton (1974) investigated the effects of a remedial
physical education program on learning disabled subjects
with perceptual-motor deficits. The self-concept and games
preference of the subjects were also studied. The experi-
mental and control groups for the study were comprised of
23 subjects enrolled in classes for the learning disabled
al Woodley School located in Hattiesburg, Mississippi, and
23 nondisabled subjects. Pretests on the variables were
sdministered to both groups. The control group was post-

{nated afier a 6-week instructional period, whereas the
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learning disabled group was posttested after a 2-week in-
structional period. To obtain the retention effects of the
program, another posttest was conducted with the learning
disabled group at the end of the experimental period.

Results from both an analysis of variance and an anal-
ysis of covariance indicated that the remedial physical ed-
ucation program utilized in the research enabled the learn-
ing disabled group to improve their physical performance.
More specifically, the experimental group improved signifi-
cantly in 4 of the 5 deficit variables and surpassed the
control group's mean score in one variable at the posttest
stage. At the conclusion of the experimental period, there
was no improvement in self-concept and no more mature games
preference for the experimental group.

Howard (1976) conducted a study which investigated the
relationship between static and dynamic balance and the
performance on time concept items of learning disabled and
nondisabled subjects. A total of 50 learning disabled sub-
jects with a mean age of 116.76 months and 50 nondisabled
subjects with a mean age of 118.92 months took part in the
study. Time ccncepts were measured by time items in the
Orientation subtest of the Detroit Tests of Learning Apti-
tude and the Time Appreciation Test. Static and dynamic
balunce tasks comprised a 22-item motor battery which was

uced to determine high and low balance levels.
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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-
clusions of the study were a result of post hoc analysis
for simple effects using a t test for multiple comparisons.
These findings indicated that the learning disabled sub-
jects experienced difficulties with both static and dynamic
balance and the time concept items as measured in the study.

Bruininks and Bruininks (1977) utilized the Bruininks-
Oseretsky Test of Motor Proficiency (1977) to compare motor
proficiency of 55 learning disabled and 55 nondisabled stu-
dents. The learning disabled subjects' eligibility for in-
clusion in the study was based on (a) enrollment in a spe-
cial school or summer program and (b) achievement signifi-
cantly below expectation on the Woodcock Reading Mastery
Tests and the Number, Addition, Subtraction, and Multipli-
cation subtests of the Key Math Test. Contrast students
for the study were drawn from the normative sample of the
Bruininks-Oseretsky Test of Motor Proficiency. A three-—
factor design analysis of variance with repeated measures
was used to compare motor performance of the two groups.
The .05 level of significance was used for all comparisons.

Results indicated that the scores of the older sub-
jects were significantly higher than the scores of the

younger subjects. The fine motor composite, gross motor
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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.

Stabilometer

éachman (1961) investigated the 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 subjects were 160 males and 160 females
ranging in age from 6 to 26 years. All subjects were en-
rolled in the public schools of Chico, California, and
Chico State College.

The stabilometer task was comprised of 10 trials each
of 30 seconds in duration with a 30-second intertrial rest
period. The same time durations and trials were utilized
for the ladder climb.

In the stabilometer task and the ladder climb, t
ratios for differences between initial and final trials or
gain in performance were significant at the .01 level.
Significant improvement occurred for both sexes on the sta-
bilometer and the ladder climb tasks. There was a 59% im-
provement for the stabilometer and a 44% improvement for
the ladder climb. The results showed a zero correlation
hetween performance on the two tasks. This indicated that

motor performance was task specific.
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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 relearning 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
days with an interval of 1 to 2 days between each practice
day. The test consisted of 12 trials of 30-second duration
with a 30-second rest period between trials. A work adder
recorded the movement of the stabilometer platform to the
nearest 1/10 division.

Results indicated that individual differences or true
score variance and within subject variance decreased with
practice while performing the stabilometer task. When cal-
culated as relative variations, both individual differences
and within subject variance significantly increased. Reli-
ability was shown to decrease with practice. The initial
and 10th trial scores evidenced similarities to those re-
ported by Bachman (1961) for boys aged 10 to 13 years. The
performance loss which occurred with each 1-day layoff
brought about a significant amount of relearning. Approxi-
mately four trials were needed to surpass the performance

loss ¢f the layoff period.
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Eckert and Rarick (1976) investigated the use of the
stabilometer to determine intraindividual variability, age,
and sex differences of educable mentally retarded (EMR) and
normal children. Five trials on the stabilometer were ad-
ministered to 274 EMR children ages 6 to 13 years and 151
normal children ages 6 to 9 years. The fTive trials for
cach subject were recorded in work-adder units. The length
of each trial period was 15 seconds with the intertrial
rest period set at 30 seéonds.

A repeatea measures design analysis of variance and a
t-test ratio indicated that older EMR boys and girls had
slightly more board movement than younger EMR children,
whereas there was a tendency for board movement to decrease
with age for the normal age groupings. Normal children had
significantly less board movement than EMR children at all
age levels. There was a slight decrease 1in relative intra-
individual variability with increasing age for both EMR and
normal children.

Horgan (1977) investigated the effects of different
supplementary auditory and visual feedback conditions on
ctabilometor performance. All of the 100 EMR children were

administered 12 trials on the stabilometer. The IQ scores

of the subjects ranged from 55 to 80, and their ages ranged

from 7 thrcugh 16 years. The subjects were divided into 5
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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 each subject. 1Initial and final perfor-
mance levels were obtained from the mean TIB of the first
three and the last three trials. These trials were per-
formed in the absence of all supplementary feedback.

A paired t-test design was used to make comparisons
within each group from the initial to the final scores.
The reliability coefficient obtained from the intraclass
correlation performed on initial trials was .99, while co-
efficients obtained on final performance ranged from .94 to
.98. Thus, under all conditions, task reliability was ade-
quate. The analysis of variance performed for between
group comparisons indicated that supplementary auditory and
visual feedback training conditions increased stabilometer
performance.' The visual/time—-in-balance group's rate of
improvement was significantly greater than for any other

group. This was revealed by the post hoc test.



CHAPTER III

PROCEDURES FOLLOWED IN THE DEVELOPMENT

OF THE STUDY

The present study entailed a comparison between the
stabilometer performance of learning disabled and nondisa-
bled boys. The procedures followed in the development of
the study are described in this chapter under the following
headings: Sources of Data, Preliminary Procedures, Selec-
tion and Description of the Instrument, Selection of Sub-
jects, Collection of Data, Treatment of Data, and Prepara-

tion of the Final Written Report.

Sources of Data

The data utilized in this study were gathered from
documentary and human resources. Documentary sources in-
cluded available books, periodicals, microfilms, published
studies, and unpublished reports of research related to the
study. The human sources of data included the investigator
and 60 boys, ages 9 to 11 years, from Fairhill School and

St. Mark's School of Texas in Dallas, Texas.

o

16
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Preliminary Procedures

The investigator surveyed, studied, and assimilated
the available documentary and selected human sources relat-
ed to all aspects of the study. Permission to conduct the
study was secured from the administrators of Fairhill
School and St. Mark's School of Texas. Parental permis-—
sions were obtained for the students tested. The investi-
gator sought and obtained permission to conduct the present
study from the Human Subjects Review Committee at the Texas
Woman's University, Denton, Texas.

The tentative outline for the thesis was developed and
presented in a thesis meeting at the College of Health,
Physical Education, and Recreation at Texas Woman's Uni-
versity, Denton, Texas. A CcCoOpy of the revised and approved
outline of the study was filed in the form of a Prospectus
in the Office of the Provost of Graduate Studies at the

Texas Woman's University, Denton, Texas.

Selection and Description of the Instrument

The instrument used in the collection of data for this

igation was selected according to the following ePi=

invest
teria: (a) must be reliable, objective, and valid; (b)
must be applicable to boys ages 9 to 11 years; (c) must be

simple to organize, administer, score, and interpret for

either classroom teachers or physical education specialists;
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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 11 years. The stabilometer has been one of
the most extensively used instruments for measuring dynamic
balance and for examining aspects of motor performance
(Wade & Newell, 1972; Eckert & Rarick, 1975). The balanc-

ing task proved to be challenging for the subjects who were

tested.

Selection of the Subjects

According to Cratty (1980), the learning disabled pop-
ulation in the United States is comprised of 70 to 90%
boys (p. 170). The subjects for this study, therefore,
were 9- to 11-year-old learning disabled and nondisabled
boys. The learning disabled subjects were selected from
Fairhill School, Dallas, Texas, and the nondisabled sub-
jects were selected from St. Mark's School of Texas, Dallas,
Texas. The following criteria were established for selec-
tion of subjects: (a) nondisabled subjects must be of nor-
mal grade placement; (b) disabled subjects must be identi-
fied as being learning disabled according to the definition

established by the Texas Education Agency; and
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(c) subjects must be free of physical abnormalities which
would interfere with performance. Upon the basis of the
criteria established, 30 learning disabled and 30 nondisa-
bled boys were selected for this study. All subjects

ranged in age from 9 years, 3 months to 11 years, 3 months.

Collection of Data

Prior to the initial testing dates, appropriate equip-
ment and facilities had to be acquired. The testing was
conducted in a secluded room with the test administrator
and one subject in the room during the testing period.

This was done to minimize possible distraction and peer
pressure. A Marietta Apparatus Company Model 3-15A stabi-
lometer was obtained from the Motor Performance Laboratory
of Texas Woman's University. The degree of allowable plat-
form rotation was set at % 10°© by adjusting the micro-
switch on each side of the center position. The angle of
t+ilt was then monitored by means of a degree of tilt indi-
cator. The stabilometer task was demonstrated to each sub-
ject by the administrator who was the same for all sub-
jects.

Ten trials of 20 seconds duration, with a 30-second
intertrial rest period, were administered to each subject.
nfter completion of each trial, the subject dismounted the

stabilometer. The administrator then recorded the total
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time-in-balance for that trial to the nearest 1/100th sec-

ond.

Treatment of Data

The data obtained from the administration of the test
were computed into performance -scores by calculating the
average of the subject's scores yielded by the 10 trials.
The average time-—-in-balance of the first three trials and
the last three trials was used as the criterion measures of
initial and final performance levels, respectively. The
range, standard deviation, mean, and standard error of the
mean were then computed for each distribution. A two-way
analysis of variance was employed to analyze performance
differences among groups. A three-way analysis of variance
was the statistical design used to determine significance
between initial and final performance of both groups. No

significant difference was found so a follow-up test was

not used.

Preparation of the Written Report

The preparation of the final report of the study en-

tailed writing each chapter, submitting it to the members

the thesis committee for suggestions and corrections,

N
(O

and revising each chapter in accordance with the recommen-—

dations of the committeec members. The findings of the stu-

dy were presented and interpreted, conclusions were drawn,
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a bibliography of relevant research was included, and

recommendations for further studies were made.



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 stabilometer test. The data were then treated statis-
tically by a two-way analysis of variance with repeated
measures on trials and a three-way analysis of variance with
repeated measures. The results of the statistical treatment

of the data are presented in tabular and narrative form.

Description of the Subjects

The 60 subjects used in the present study were enrolled
in 2 private schools in Dallas, Texas, during the spring and
summer of 1980. The learning disabled subjects were classi-
fied as learning disabled according to the definition estab-
lished by the Texas Education Agency (1979), and the remain-
ing 30 subjects were nondisabled. All subjects were free

from physical abnormalities which might have interfered with

22
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their performance on the stabilometer. Table 1 presents
the data with respect to classification of subjects by age

and condition.

Table 1

Classification of Subjects by Age
and Condition

Age Learning Disabled Nondisabled Total
e} 10 10 20
10 10 10 20
11 10 10 20

Total 30 30 60

A study of Table 1 reveals that each group was com-
prised of 9-, 10-, and 11-year-old age divisions. Each di-
vision contained 10 subjects. Thus, both groups were sym-
metrical with respect to number of subjects.

The descriptive data for the two groups' performance
on the stabilometer are shown 1in Table 2. These data were
computed into performance scores by calculating the average

of the subject's scores yielded by the 10 trials.
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Table 2

Descriptive Data by Group and Age for
Stabilometer Performance

Groups—Age Range Mean SD §§m

LD Groups

9-year-olds 10.25 11.74 3.24 1.03
(n=10) (7.22-17.47)

10-year-olds 7.9 12.06 2.47 .78
(n=10) (7.71-15.61)

11-year-olds 5.13 12.46 1.48 .47
(n=10) (10.32-15.45)

Total 10.25 12.09 2.44 .44

(n=30) (7.22-17.47)

NON-LD Groups

9-year-olds 5.66 13.96 2.11 oy
(n=10) (10.73-16.39)

10-year-olds 6.22 13.21 2435 .74
(n=10) (10.32-16.54)

11-year-olds 5.71 11.72 2.14 .68
(n=10) (9.45-15.61)

Total 7.09 12.96 2.33 42

(n=30) (9.45-16.54)

LD - Learning Disabled; NON-LD - Nondisabled

As indicated in Table 2, the scores for the 9-year-old
learning disabled subjects ranged from 7.22 seconds to 17.47

seconds. The mcan scere for the O-year-old learning
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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, the scores for the 10-year-old
learning disabled subjects ranged from 7.71 seconds to
15.61 seconds with a mean score of 12.06 seconds. The
standard deviation for the 10-year-old learning disabled
subjects was 2.47. The scores for the 10-year-old nondis-
abled subjects ranged from 10.32 seconds to 16.45 seconds.
The mean score was 13.21 seconds and the standard deviation
for this group was 2.711.

As indicated in Table 2, the scores for the 11-year-old
learning disabled subjects ranged from 10.32 seconds to
15.45 seconds. The mean score was 12.46 seconds and the
standard deviation was 2.11. The scores for the 11-year-
old nondisabled subjects ranged from 9.45 seconds to 15.16

seconds with a mean score of 11.72. The standard deviation

N

L4,

was

The scores for all age levels within the learning dis-
abled group ranged from 7.22 seconds to 17.47 seconds. The
mean score was 12.09 seconds and the standard deviation was

>.44. The sceores for all age levels within the nondisabled
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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.

The descriptive data for initial and final performance
scores with respect to group and age are presented in

Tables 3 and 4.
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Table 3

Descriptive Data of Learning Disabled Group by Age
for Initial and Final Performance

Age Trials Range Mean sD SE
9-year-olds Initial 11.1 10.48 3.12 .98
(n=10) (6.19-17.29)
Final 9.04 13.04 3.14 .99
(7.89-16.93)
10-year-olds Initial 8.26 11.04 2.70 .85
(n=10) (6.32-14.58)
Final 7.48 12.47 2.43 .77
(9.36-16.84)
11-year-olds Initial 8.86 11.25 2.61 .83
(n=10) (7.56-16.42)
Final 7.07 13.77 2.24 .71
(10.58-17.65)
Total Initial 11.10 10.92 2.81 .51
(n=30) (6.19-17.29)
Final 9.76 13.09 2.60 .47

(7.89-17.65)

The initial performance score was the mean value of

trials 1, 2, and 3 of the stabilometer test. The final per-

formance score was the mean value of trials 8, 9, and 10.

A study of Table 3 indicated that the scores for the 9-year-
old learning disabled subjects ranged from 6.19 seconds to

17 .29 scconds for the initial trial and 7.89 seconds to
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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 sccres for the 10-year-old
learning disabled 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 final 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 indicated in Table 3, the scores for the 11-year-
old learning disabled subjects ranged from 7.56 seconds to
16.42 seconds for the initial trial and 10.58 seconds to
17.65 seconds for the final trial. The means for the group
were 11.25 seconds for the initial trial and 13.77 seconds
for the final trial. The standard deviations were 2.61 for
the initial trial and 2.24 for the final trial.

The scores for all age levels within the learning dis-
abled group ranged from 6.19 seconds to 17.29 seconds for
the initial trial and 7.89 seconds to 17 .65 seconds for the
£inal trial. The means for the group were 10.9Q2 seconds

rinadt

for the initial trial and 13.09 seconds for the final trial.
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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 Trials Range Mean SD SE_
9-year-olds Initial 6.96 13. 65 2.30 .73
(n=10) (9.78-16.83)
Final 4.59 14.68 2.45 .78
(12.70-17.29)
10-year-olds Initial 8.95 12.23 2.70 «85
(n=10) (7.13-16.08)
Final 7.16 13 .62 2.41 .76
(9.23-16.39)
11-year-olds Initial 6.01 12.13 2.32 .73
(n=10) (9.22-15.23)
Final 7.80 12.04 2.97 .94
(9.60-17.40)
Total Initial 9.70 12.67 2.44 .44
(n=30) (7.13-16.83)
Final 8.17 13.44 2.61 .48

(9.23-17.40)

A study of Table 4 indicated that the scores for the
nondisabled 9-year-old subjects ranged from 9.78 seconds to

16.83 seconds for the initial trial and 12.70 seconds to

17.29 seconds for the final trial. The means for 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 subjects ranged from 7.13 seconds to 16.08 sec-—
onds for the initial trial and g.23 seconds to 16.39 seconds
for the final trial. The means for the group were 12.23
seconds for the initial trial and 13.62 seconds for the fi-
nal trial. The standard deviations were 2.70 for the
initial trial and 2.41 for the final trial.

As indicated in Table 4, the scores for the 1i1-year-
old nondisabled subjects ranged from 9.22 seconds to 15.23
seconds for the initial trial and 9.60 seconds to 17.40
seconds for the final trial. The means for the group were
12.13 seconds for the initial trial and 12.04 seconds for
final trial. The standard deviations were 2.32 for the
initial trial and 2.97 for the final trial.

The scores for all age levels within the nondisabled
group ranged from 7.13 seconds to 16.83 seconds for the
initial trial and 9.23 seconds to 17.40 seconds for the fi-
nal trial. The means for the group were 12.67 seconds for
the initial trial and 13.44 seconds for the final trial.

The standard deviations were o.44 for the initial trial and

2.61 for the final trial.
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Comparison of Groups

To determine if significant differences existed be-
tween groups and age on the stabilometer test, a two-way
analysis of variance with repeated measures was computed.

The results appear in Table 5.

Table B

Analysis of Variance for Stabilometer Performance

Source daf ss MS F
Group 1 11.388 11.388 2.05
Age 2 6.000 3.000 «O5
Group x Age 2 22.685 11.343 2.04
Error 54 300.385 5563

3 oo >

F.95(1,54) = 4,02

5 —
F.95(2,o4) 3.18

~

According to Table 5, an F ratio of 3.18, with 2 and
54 degrees of freedom, was required for significance at the
.05 level. Because the F values obtained were less than
3.18, tne stabilometer performance test results disclosed
no significant difference between groups, between ages, or
for group by age interaction.

Table 6 presents the results of a three-way analysis
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of variance with repeated measures to determine differences
between groups and age on the initial and final performance

scores of the stabilometer test.

Table 6

Analysis of Variance for Initial and Final
Stabilometer Trial Scores

Source af SS MS F
Group 1 33.149 33.149 2.83
Age 2 11.029 5.546 0.47
Group x Age 2 40.306 20.153 1.72
Error 54 633.560 11.733

Trials 1 65.225 65.225 30.53%*
Trials x Group 1 14,553 14.553 6.81%
Trials x Age 2 1.761 0.881 0.41

Trials x Group

x Age 2 8.389 4,194 1.96
Error 54 115.359 2.136
RF.95(1,54) = 4,02
o 2 =
F gs(u,54) 3.18

According to Table 6, an F ratio of 4.02, with 1 and
54 deqrees of freedom, was reauired for significance at the

.05 level. The F value of 30.53 for interaction 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 value of 6.18 for trials by group interaction
was significant. The nondisabled subjects had an initial
performance score that was 1.75 seconds greater than the
learning disabled subjects' initial performance score. The
nondisabled subjects' final performance score was only .36
seconds greater than the learning disabled subjects’ final
performance score. The nondisabled subjects' performance
increased .78 seconds from initial to final trials. The
learning disabled subjects' performance increased 2.17 sec-—
onds from initial to final trials. When compared to the
nondisabled group, the learning disabled subjects signifi-
cantly increased theilr performance from initial to final
trials. A further study of Table 6 indicated that there
were no significant differences between trial by age, or
trial by group by age as measured by a three-way analysis of
variance with repeated measures on trials for initial and
final trial scores on the stabilometer ftest.

The significant trials by group interaction is further

demonstrated in Figure 1.
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Figure 1. Initial and final trial scores by groups.

Figure 1 further graphically describes the difference
between the two groups. The initial performance score for
all age levels within the learning disabled group was 10.92
seconds and the final performance score was 13.00 seconds.
The initial performance score for all age levels within the

nondisabled group was 12.67 seconds and the final perfor-

mance score was 13.45 seconds.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

FOR FURTHER STUDIES

The learning disabled child typically exhibits nonspe-
cific awkwardness when attempting gross and fine motor
tasks. This deficiency in the motor domain suggests the
need for structured physical education programs. Howard
(1976) found that learning disabled subjects experienced
difficulties with both static and dynamic balance. Later
research by Bruininks and Bruininks (1977) reported that
learning disabled students performed significantly lower
than nondisabled students on the Bruininks-Oseretsky Test of
Motor Proficiency. pyfer and Carlson's (1972) research in-
dicated, however, that the performance of learning disabled
children as measured by the Lincoln-Oseretsky Motor Develop-
ment Scale i1mproves with age. Wwalton's (1974) research in-
dicated that a remedial physical education program could
improve the physical performance of lecarning disabled sub-
jects. Additicnal research is needed in all arcas of motor
performance of learning disabled children, including bal-
ance.

One motor activity that may 2id in determining the

3

(@)
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balancing ability of learning disabled students was investi-—
gated in this study. This motor activity was maintaining
balance while standing on a stabilometer. The investiga-
tion entaiied the comparison of stabilometer performance of
learning disabled and nondisabled boys. The study included
two groups, each comprised of 30 boys, ages 9 to 11 years,
who were enrolled at two private schools in Dallas, Texas,
during the spring and summer of 1980. The groups were
classified as learning disabled and nondisabled. Both
groups participated in a 10-trial stabilometer test with
each trial being 20 seconds in duration with a 30-second
intertrial rest period.

The data collected from the 10 trials were calculated
into a mean performance score. The mean value of trials 1,
2, and 3 served as the initial performance score and the
mean value of trials 8, 9, and 10 served as the final per-
formance score. To cdetermine if there were any significant
differences between age or grcups, a two-way analysis of
variance with repeated measures was computed. A three-way
analysis of variance with repeated mecasures was computed to
determine significant differences between the groups on
initial and final performance sCOres.

The two-way analysis of variance revealed that:

1. There was no sianificart diflfcrence hetween the

6)]
=
"
-
o
5
3
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means of both groups with respect to stabilometer perfor-
mance.

2. There werec no significant differences between age
groups with respect to stabilometer performance.

3. There was no significant difference between age
and groups with respect to stabilometer performance.

The three-way analysis of variance revealed that:

1. Therec was a significant difference between the
initial and final trial performance scores. The final per-
formance scores increased, indicating that learning occurred
over trials.

2. There was a significant difference in the interac-
tion between trials by groups with respect to initial and
final trial performance scores. The greatest difference
occurred with the learning disabled group.

3. Therc was no significant difference between mean
performance scCOres of learning disabled and nondisabled
groups with respect to initial and final trial performance.

4. There was no significant difference between the
mean performance scores of age groups with respect to ini-
tial and final trial performance scores.

5. There was no significant difTerence between the
mean performance scores for ages and groups on initial and

e

final trial performance scoroes.



38

6. There was no significant difference in the inter-
action between trials by age with respect to initial and
final trial performance values.

7. There was no significant difference in the inter-—
action between trial by group by age with respect to ini-
+ial and final trial performance values.

Based upon the findings of the study, the investigator
accepted the following hypotheses at the .05 level of sig-
nificance:

1. There is no difference between stabilometer per-
formance of learning disabled and nondisabled boys.

2. There 1is no relationship between age and stabilome—
ter performance of learning disabled and nondisabled boys.

Based upon the findings of the study, the investigator
rejected the following hypothesis at the .05 level of sig-—
nificance:

1. There is no difference between initial and final
trial scores of learning disabled and nondisabled boys with

respect to stabilometer performance.

Conclusion to tne Study
It was concluded that learning disabled boys, ages 9
to 11 years, who were selected from a private school spe-

cifically satablished for the learning disabled student,

rerformed as well as nondicabled boys of the same age who
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were of normal grade placement. It appeared that the stu-
dent labeled "learning disabled" was not handicapped in his
performance of a highly reproducible dynamic balance skill

such as a stabilometer test.

Discussion

After conducting the study, it was apparent that sev-
eral factors may have prevented a clear or definitive inter-
pretation of the findings. Since the learning disabled sub-
jects met the criteria of learning disabilities established
by the Texas Education Agency, the data were presumed to in-
clude a well represented sample of a learning disabled and
nondisabled population. However, difference in experience
and exposure to a structured physical education program
which incorporated balance skills and activities may have
been an influencing factor in the results obtained from
each group. The number of trials on the stabilometer, the
duration of the trials, and the intertrial rest period
might have been influencing factors.

A further explanation may have been the fact that the
investigator for the present study was also the aaapted
physical education specialist for the learning disabled sub-
jects. This may have developed a bias favoring these stu-
dents over the nondisabled students. Another possibility

is that the number of subjects participating in the study
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may have been insufficient for a significant difference to

be found between groups.

Recommendations for Further Studies

After conducting the stabilometer performance test with
learning disabled and nondisabled subjects and analyzing the
results of the present study, the investigator recommends
that the following studies be undertaken:

1. A study similar to the present one with more sub-
jects participating at each age level in both groups.

2. A study similar to the present one with the inclu-
cion of female subjects.

3. A study similar to the present one using a differ-—
ent number of trials and a longer duration for the trial
period.

4., A comparative study of stabilometer performance of

learning disabled subjects trained under differential feed-

back conditions.
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FAIRHILL
SCHOOL

August 13, 1980

Physical Education Department
Graduate School Division
Texas Woman's University
Denton, Texas

To Whom It May Concern:

This is to verify that prior to any testing on any student enrolled
at the Fairhill School, James Schneider discussed and reviewed in detail,
all testing procedures with me. During the course of our several discussions
any difficulties were remedied and consideration was given to the most
appropriate times and means of proceding with the research.

All parents of students were notified of the intended testing and
permission was received from them. Any questions from them were directed to either
Jim Schneider or myself.

1f there are any additional questions concerning this researcn Or
the testing procedures please do oot hesitate to contact me.

Sincerely,
Connie S. Wilsom, Ph.D.
Director of Psychological Services

6039 CHURCHILL WAY 7 DALLAS TEXAS 75230 /(214) 233-1026
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ST. MARK'S SCHOOL OF TEXAS

10600 PRESTON ROAD

DALLAS. TEXAS 75230
July 22, 1980

The Human Research Community
Texas Women University

To Whom It May Concerm:

The St. Mark's Day Camp has taken
full responsibility and liability for
the testing conducted by Mr. James
Schneider. The testing was conducted
on a stabilometer at the Day Caump on
Wednesday, July 16th.

If you need further information
coucerning the test please coutact me
at 363-6491.

Respectfully,
= i "? \ v )
\;. =~ = \T_\J_ .,‘\.; .Y
Bob Kohler
Director of Camps

BK/1j
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PERMISSION FORM

I hereby authorize James C. Schneider to perform the following pro-
cedures:

To test my child on the stabilometer (balancing board) and to
use the information obtained for his study. The student will
stand on the balancing board and attempt to maintain it in a
horizontal position. The length of the test is approximately 5
minutes.

I understand that this procedure will benefit my child by determin-
ing his/her ability to perform a particular balance task.

I understand that — No medical service or compensation is provided
to subjects by the university as a result of
injury from participation in the research.

An offer to answer all of my questions regarding the study has been
made. If alternative procedures are more advantageous to me, they
have been explained. 1T understand that I may terminate my partici-
pation in the study at any time.

Student's Name

Signatures (one required)

Father Date
lother Date
Guardian Date

Witness (one required)

Date
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