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SUMMARY

This investigation was designed to determine the role of educational
physical activity programs in the modification of the motor, intellectual,
social, and emotional behavior of educable mentally retarded children and
minimally brain injured children of elementary school age. More specifically,
answers were sought to the following questions:

1. What are the differential effects on the motor, intellectual, social
and emotional development of children who follow a special experimental
program (one of two types of physical activity programs or an art program)
compared with those who pursue their usual classroom instructional program?

2. Are there differences in the motor, intellectual, social, and
emotional development of children who follow special physical education
programs, compared with those included in an art program?

3. What differences are there in the motor, intellectual, social, and
emotional development of children in an individual physical education
program compared with those in a group-oriented physical education program?

In answering the above questions, due consideration was given to the
effects of disability, chronological age and sex.

Forty-nine classes of educable mentally retarded children (N=275), and
minimally brain injured children (N=206) from the Pasadena, Galena Park, and
Deer Park Independent School Districts of Harris County, Texas participated
in twenty weeks of instructional programs. Classes were randomly agsigned by
disability and age to one of four treatments.

Of the four treatments, two involved special educational physical
activity programs, the one being individually oriented, the other group
oriented. A third treatment was an art program, included to assess the
Hawthorne effect. The fourth treatment served as an experimental control,
the uswal instructional program.

All programs were *aught by the classroom teacher for approximately
thirty-five minutes every school day for a period of twenty weeks. The
teachers were prepared for the teaching and testing programs through
in-service meetings. The research was supervised throughout by the project
assistant, a fully qualified physical educator..

A total of 32 tests, selected to measure the four parameters of
behavior, was administered to the children prior to and at the conclusion

of the experiment.

The treatment of the data was by multivariate analysis of covariance.
Where significant F values occurred for main effects or interaction effects
the adjusted means were examined. Direct answers to the questions posed
by the research were obtained by using pre-planned orthogonal comparisons.




The following summarizes the findings of the research:

1. Children who participated in one of the three specially planned
experimental programs were subject to significantly greater positive
changes in their motor, intellectual, and emotional behavior, than children
who were denied the opportunity.

2. Of the specially planned experimental programs the physical
education programs proved to be superior in modifying motor performance,
the art program was superior in modifying the emotional behavior of the
younger children, and the programs played an equal role in modifying
the intellectual behavior of the children.

3. The physical education program which was oriented towards the
individual rather than the group was more successful in eliciting changes
in the motor, intellectual, and emotional parameters of behavior of the
children.

4, Positive changes in behavior occurred more frequently in the older
than the younger children, more often in the minimally brain injured than
the retarded children, and appeared more likely to occur in the boys than
the girls.




CHAPTER ONE

BACKGROUND AND PURPOSE OF THE INVESTIGATION

Introduction

A concept which has made only limited impact on the majority of those
in physical education and special education is that mentally retarded
children and minimally brain injured children may profit from school
programs of physical activity. In many quariters there is a growing belief
thet many of the physical, intellectual, social, end emotional needs of
these children can be met through properly planned physical activity
programe. Clinical reports itc this effect are numerous, but experimental
evidence in support of this point of view is not jmpressive. The research
conducted to date has been carried out with very small semples of children
over short periods of time under conditions with limited experimental
contvol.. Thus, little factual information is available regaruaing the
influence which physical activity programs have on children with physical
or mental impairment. Furthermore, little if any attention has been given
to the nature of the physical activity progrems which might be most suit-
gble for these children. The nature of the dissbility and the child's
attitudes toward his limitations suggest that the setting in which instrue-~
tion takes.place may well be & 2ritical factor in promoting optimum
development.

The present research is addressed to the general guestion, "what effects,
if any, do specially planned programs of, physical activity have upon the
rhysical, intellectual, social, and emotionel development of educeble retarded
children and minimally brain injured children?" This would seem to be an
important question in view of the fact that most educators believe that
instruction in physical education should be a part of the school day of all -
children. - Yet a recent study (121) has shown that almost helf of the
.mentelly. retarded children in the publie schools of this country have no .
physical education instruction. Tt is not surprising that the level of
motor performance is. low in children who rarely are given the opportunities
. afforded to others. One might ask if the degree of retardstion in physical
.skill noted by numerous investigators (120)is necessary and if perhaps
improvement in -this function wmight have & significant impact on other
aspects .of development.

""" Several ressons have been proposed in explaining the lack of school
physical educstion for mentally retarded and minimally brain injured
children. First, since their classes are established primerily because .
these children do not meke normal progress in the traditional school
subjects the emphasis is upon acedemic work. Secondly, the minimally
brain.injured child is frequently denied physicel education, since meny
suthorities in special education feel that gross movements should be
inhibited, to be replaced by a very stereotyped, tightly-structured school
routine. A third resson is the shortage of physical education teachers - -
vho are quelified to teach these children, :




Whatever the reasons, the fact is that physical education lessons are
not a part of the dey for many children in special ednucation. A recent
nationwide study(121) showed that only 25% of all educsble mentaliy
retayded children in the public schools have sixty minutes or more of .
physicel education each week. Several investigators (40, 98, 1G6, 107, 147)
have reported that positive chenges in behavior, mey be ellicted by the
addition of physical activity lessons to the daily gchool schedule. For
the most these studies have deailt with very small groups of children, the
programs have been narrow in their concept, and have usuelly been limited
to adolescent boys. Difficulties in research design have also been noted.
The present study wes designed to exemine, on & larger scale, the tenets
gset forth in previous studies under conditions which might reasonably be
expected to prevail in a normal school setting.

Purpose and General Plan of the Study

The general purpose of this research was to assess the role of education-
al” physical activity progrems in the modification of the motor, intellec-
tual, social, and emotionsl behavior of educable mentally retarded children
and minimally braein injured children of elementary school age.

In an attempt to achieve this purpose geversl considerations had to
be kept in mind. First, there was the possibility that special treatment
of these children, in the way of a special instructional program might
in and of itself ellicit changes in the behavior of these children.

Second, it was possible that one type of physical activity program mi ght

be more effective then another or that an activity of a non—gross motor

type might be as effective as physical activity programs in affecting
particularly aspects of behavior. Third, there was the possibility that
chiildren might be affected differently according to chronological age, sex,
and type of dissbility. Hence, it seemed importent that these consideratiocns
be included in the plan of the research.

Tn view of the sbove, the design of the study called for three types
of experimental treatments and a control condition. One treatment, a
special instructional program involving no gross wotor activity and was
used to control for the Hawthorne effect. The activity used for this
purpose was Art which was given each day equivalent in time to the physical
education lessons.

Two distinct programs of physical education were used to test the
possibility that the type of physical activity program was importent in
affecting changes in behavior. One was & program in which the children
always worked alone. The other was a progrem in which children always worked
in pairs or in groups. The rationale for the use of the individualized
approach rests upon the belief held by some that mentally retarded children
and brain injured children need to have the security of working individually
at their own level where the distractive and perheps disturbing influences
of their peers are st a minimum - where the tensions and frustrations of
invideous comparisons and competition for peer status are practically

lThis type of program differed conceptually, and practically from
previously used programs, for example, those using recreational or fitness
activities. 4




non-exigtent. On the other hand, it is held by some thet the traumatic
effects of group inter-action in motor skill development for these children
are not great and that the social values resulting from group play far
outweigh their possible negative influences on skill learning.

Since & primary purpose of the physical education instructional program
is to help children become reagsonsbly proficient in the motor activities of
our culture and at the same time develop desireble patterns of social
behavior, an investigation of the influence of programs with these two
distinet types of orientation would seem to be worthwhile.

Scope of the Investigation

This study involved the cooperative efforts of the University of
Wisconsin, Department of Physical Education, snd the Galena Park, Pasadena,
and Deer Park Independent School Districts in Harris County, Texes.

All the educable mentally retarded children and minimally brain injured

children in the elementary schools of the three districts participated in

8 twenty-week instructional progrem. This involved 275 EMR children and

205 MBI children. Clesses were grouped according to the type of dissbility
and further sub-divided into two ege categories. From each dissbility and
age group of clesses random procedures were used to assign classes to one

of four experimentel treatments. Two treatments involved physi cal educae~
tion programs, snd two involved no physical activity. Of the nonphysical
activity treatments, cne group of classes had ert lessons, and the other
followed the usuel instructional classroom progranm.

The physical education end art instruction was provided by the class
teachers for approximately thirty-five minutes each dsy for twenty teaching
weeks.

A large nunber of stendardized tests, selected to assess four najor
parameters of behavior (motor, intellectual, social, and emotional),
was completed by the children prior to and at the conclusion of the
experimental program. In-service training of the teachers preceded the
testing and the inatructional programs.

Review of Litersabure

Physical Education for the Educsble Retardate

The literature on physical education for the educsble retardate
refers consistently to the Packwood experiment, reported from England by
Oliver in 1958 (107) in which two groups of educationally subnormal
adolescent boys, attending two residential schools, actcd es experimental
and control groups respectively. Over and ebove the usuel school routine,
the experimental group was given a specially planned ten-week program of
physical education, of which the largest proportion of the work was of a
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progressive resistence nature. Activity of a recreational end remedial
nature was also included, giving the subjects in the experimental group
(N-19) almost three hours of physical activity each day. The control
group (N=20) wes limited to their usual instructional progrem of iwo
claesses end an organized games lesson each week. Prior to, and at the
end of the study a series of tests was administered as follows:

The Terman-Merrill Test
Goodenough Drawing of a Man Test
Raven's Matrices

Porter's Maze

Goddard's Foxrm Board

Teats of Motor Educability, Athletic Ability and Physical Fitness

Sipgificent gains in favor of the experimental group were reported for

every item except Motor Educebility, Raven's Matrices mental age, and
Goddard's Form Board mental age.

The significence of the improved physical qualities of the boys was
not unexpected, since the nature of the physical activity had been toward
this end. However, it is the improvement in the intellectual and emotional
characteristics of the boys in the experimental group which has been the
subject of much debate and some research. The emotional overtones associated
with the project are cited by Oliver as being responsible for such behavioral

changes; four reesons were suggested to be working in combination with each
other:

"1. The effect of achievement and success and improved
confidence that is associated with these feelings.

2. Improved edjustment end the happier etmosphere that
arises from it.

3. Improved general fitness and the feeling of well-being
that goes with it.
i, The effect of the feeling of importance that the toys

must have had st having so much interest snd attention centered
in them." (107:163)

The reference here was to the existence of the Hawthorne effect. Interest-
ingly, in spite of the large amount of time spent by the boys, out of the

classroom, no deterioration in the basic subjects was demonstrated. The
conclusion made by Oliver was that:

v, . . greater emphasis should be placed on
the physical educetion of sub-normal children.
More time should be devoted to rhvsical activi-
ties and greaster demends should be made on the
children.” (107:164)

Discussion of this study seems to concern itself more with the possibi-
iity of change being elicited by the physical education program, rather
then the associated overtones which Oliver suggested for the measured




behavioral changes. It was the c¢limate within the classroom which changed.
Obviously children who are given attention, well-planned educational
experiences, success and achievement are more highly motivated, they are
more at eesse in their inter—- and intra-perscral relationships, and are
thug more likely to perform et a higher level on a battery of tests.

In 1966 Corder(40), in this country, attempted in a single project
to replicate, modify, and improve upon Oliver's work. Corder worked with
adolescent boys from co-educational classes enrolled in public school
clesses for the educeble mentelly retarded. Twenty-four boys were equated
on chronological age and intelligence quotient snd assigned in equal
nusbers to three groups (N=8): a. training b. officials, and ec¢. control.
The treining group was given progressive resistence work for one hour every
day for four weeks. The officials group accompanied the training group but
aid not participste in the physical activity; the boys were responsible for
recording, tiniug and procedures involving the organization of the program.
Corder cites the use of this growp "to study the anticipated Hewthorne
effect"(40:859). The control group remained in the classrcom receiving
their usual instructional schedule.

Pre testing and post-testing were completed on the following items:

The Wechsler Intelligence Scale for Children
The AAHPER Youth Fitness Test Battery
The Cowell Personsal Distance Scale

Examination of the date was by geain-scores, and the improvement in the
intelligence quotient noted by Oliver wes confirmed. Statistically signifi-
cent differences, at the 5% level, were reported between the training and
control groups on the full scale of the WISC, and similar differences
occurred on the verbal scale of the WISC. No other statistically signi-
ficent differences between the three groups was found on this criterion,
indicating that there was no differehtial increase in the scores of the
training group over the officials' group. This was taken by Corder to
indicate that "the Hawthorne effect . . . was probably operati.ig'(40:362).
That there occurred no difference between the officials and control groups
was Proof to Corder that:

". . . the Hawthorne effect plus additional factors
must have been functioning, which accounted for the
gein scores made by the training group.” (L40:362).

No differences among the three groups, using the Cowell Personal Distance
Scale ss the criterion measure, were noted.

Statistically significant differences at the 5% level occurred on
every item of the AAHPER Youth Fitness Test Battery, when a comparison
was made between the training group and the control group. Only on one
event (the 50-yard dash) did the officials group significently out-
perform the control group.




In general the results of Corder's work closely resenmbled those
reported earlier by Oliver. The work, however, eppeared to address
itself to the type of progrem rather than the learning environment given

to the children.

A third mejor study, recently completed by Solomon and Pengle (130)
was essentially asttempting to answer the same questions as vere those of
Oliver end Corder. In addition, the study sought information on the
permenency (or trensiency) of any gains demonstrated during the experimentel

period.

In thie study U1 adolzscent boys, enrolled in four public school
coeducational classes, within two schools, for educable mentally retarded
children were assigned by class to one of four experimental treatments
(N-12, 12, 11, 6). Two clesses were taught different types of physical
education lessons; one where reinforcement was immediate, the other where
reinforcement was both delayed and de-emphesized. One class was given
"quiet gemes". ". . . table games and group activities which involved
1ittle or no physical exertion" (130:9). This group was included to
control for a possible Hawthorne effect. The fourth class received no
experimental treatment, but followed their usual instructional program.

The special education cless teachers taught the lessons for epproxi-
mately U5 minutes every day for seven weeks. Test data were obteined on
the following items:

Stenford-Binet Intelligence Scale (form I)
50-yard dash

Sit-ups

Chins

Predicted Total AAHPER Score

Grip Strength (preferred hand)

Level of Aspirstion

Locus of Evaluation

Locus of Control

Self Concept (Piers and Harris Secale)

Using gein score analysisfrom the pre~test and post-test date, the
authors reported statistically significant differences were achieved for
four variables: the 50-yard dash, sit-ups, chins, and predicted AAHPER
totel score. It was shown that (a) the immediate reinforcement class was
equal or superior to the other groups, (b) the remote reinforcembnt class
was superior to the quiet games and the control groups, and (c) the
quiet games class showed no improvement over the control group. Such
fehgults a)are not dissimilar from those reported in earlier research studies

» 107).

Six weeks after the experimental treatments were terminated the
stability of significant gains demonstrated in the post-test analyses
were assessed. In all cases scores exceeded the pre-test scores, some
having improved since the post-tests, and some showing a performance
decrement.




Solomon snd Pangle mede several generasl conclusions from thelr research:
i 1. Levels of physical fitness performance in EMR boys
were improved as a result of perticipation in a
structured program of physical education, some

permenency was noted in the increeases.

2. The immediate reinforcement progrem sppeared more
effective in achieving improved physical fitness
than did the remote reinforcement program.

3. No operent Hawthorne effect associated with physical
fitness improvement was noted.

4. There was no significent improvement in the intelli-
gence quotients of any group.

5. No significant changes occureed for the following
items:

grip strength

level of aspiration
locus of control
locus of evaluation
self concept

The results of this study both supported and contradicted the previously
reported research. The most important espects of this study as it related
to other research were:

1. Resesrch indicating that achievement levels of
physical fitness in EMR boys cen be improved —-
was supported.

2. The role of the Hewthorne effect, and the previously
reported improvements in I.Q. were not supported.

These studies, diffexing es they did in many weys, produced results
thet were remarksbly similsr. Corder was eble to closely follow Oliver's
findings. Lowe (93), in England, sttempted to replicate Corder's study,
and despite several fundamenteal differences in the research, the results
were similar. Pangle and Solomen alone were unagble to demonstrate the
role of the Hawthorne effect, nor were they able to report improvements
in measured intelligence. Very serious questions, however, can legitimately
be levelled at the post testing in the Pangle and Solomon study. Though
the timing of the testing was admissibly inapproprisaste and the testing
condition on the part of the boys wes poor, the results of the tests are
presented as though the testing procedures were satisfactory. Therefore,
it is highly likely that the behavioral changes reported by Oliver, Corder
and Lowe would have been supperted, had the final series of tests been
carried out in conditions conducive to optimel test performence.




Physical Education for the Trainsble Retardate

Working with trainsble retewdates (N=11), Nunley {106) reported
simler results to those of Oliver, Corder, end Lowe. The motor sbility
of these eleven teenage retardates wes asgsessed on & thirteen-item
battery designed to measure some basic developmental activities, some
gross motor activities, fine motor function, coordination, and gtrength.
The battery was reedministered at the end of a fifteen~month progrem.
Participation in physical education was for espproximately forty minutes
each day. The program was constructed to achieve two goals; the ability
to respond to commands and movements, and conformity to group activity.
A large range of activities, requiring low mental processes by the children,
wes used.

At the end of the program gains were noted in strength, endurance,
improved adjustment, and gocialization. No tests of statistical signifi-
cence were gpplied but Nuniey reports " . . the gains are nonetheless
cbvious and the possibilities exciting.” (106:953). Pre-test Stenford
Binet intelligence tests were administered to establish mental age and
intelligence quotient. No post-testing for this varisblie was completed.
The research appeared very similar to that completed with educable mentally
retarded children.

Physical Education for the Minimally Brain Injured

Tnterest in the motor development, learning and performence of minimally
brain injured children has been limited largely to the evaluation of thelr
performsnce on perceptual motor tasks.

Theve is some evidence that children with diagnosed or presumed
neurological impairment do show geins in meny aspects of development after
involvement in physical activity prograums. For example, Barsch (1v7),
exposed eighteen children with special learning digsabilities to a movigenig
curriculum which involved gross motor tasks encompassing twelve dimensions®.

The acknowledged aim of the movigenic curiiculum for children with
specific learning disabilities was:

" . to correct whetever impediments stend in the
way of the child teking full advantage of the offerings
of the regular curriculum.” (147:3)

Suggesting that previous methods of expleinirg the charecteristics of
children with special learning Aisabilities in terms of intellectual or
psychologicael approaches were wmsatisfactory, Barsch postulated that an
approach to education through physiological means should ekist. Hence,
for these children it was not a lack in jntellectual ability or the presence

i

2‘I“nea dimensions wetre muscular strength, dynemi ¢ balance, spatial.ax«rare-,
ness, visual dynamics, auditory dynamics, kinesthesis, tactuality, bilster-
ality, flexibility, rhythm, and motor planning. - 4
10




of emotional problems that accounted for difficulties in school learning,
but because of the Aeficits in “he functioning of the visual, auditory,
kinesthetic and tactusl skills and processes: ". . . in broad terms this
spproach regards the child es & sensory-perceptual-motor organism. . ."
(147:4). The aim of the project was to esteblish the theoretical movigenic
curriculum into the school situation. The experimentel curriculum wes
itself attempting:

" . . to achieve a state of physiologlc readiness
in the leerner to bring the children to a level of
total organizetion which would eneble them to profit
from the existing curriculum.” (1U47:5)

Initially the progrem of movigenics was esteblished with regard to
details concerning the curriculum end the teacher. Follow-up work has
not been reported. Unfortunstely, no standardized instruments of evaluation
were used, and it is, therefore, difficult to assess the value of the
progrem itself, or to determine the effects of such a program on boys end
glrle of different chronological age or intellectual sbility. However,
Barsch noted thet in addition to the observed improvements cn each dimension
of physical activity, positive changes also occurred concurrently in social
and emotional adjustment. Hence, Barsch's clinical findings are in a sense
similar to those reported eariier by Oliver and other researchers. As a
result of the pilot program Barsch writes that:

“ . movement-oriented efficiency supplement to a
regular curriculum holds promise of meking a significant
contribution to the optimal achievement of children with
learning disorders.”" (1h7:h1)

In genersl, the findings of several researchers have been in egreement
in suggesting that positive changes in motor performance and intellectual
functioning have been associated with the addition of physical education
lessons to the daily schedule of special education classes.

Although the level of motor performance of educeble retardates is
known to be from two to four years behind that for children of normal
intelligence, it has been demonstrated that these children seldom receive
opportunities to participate in school physical education lessons. When
given the opportunities, gains in motor performence have been noted.

There is evidence that educeble mentally retarded children, and
minimally brain injured children exhibit social behavior which is not
conducive to optimal classroom achievement. The expectancy of failure
which has been a reported feature of their attitude, has also contributed
to problem hehavior.

The research reviewed, therefore, has indicated the possibilities for
motor and psychological behavior to be improved. Educational physical
activity programs which are geared to the needs and characteristics of the

11




children, afford the possibility for improved motor performence through
the building of a wide repertoire of movement experiences. Careful
planning and teaching can ensure that enjoyment and achievement can result.
It is held that the attention which the children receive mey well elicit

positive changes in psychological behavior.
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T e 4

CHAPTER TWO
PROCEDURES

The Research Design

According to school law, children spend ten or more years in school.
Through the medium of the schools children are expected to acquire a vast
array of knowledges and understandings. Yet, the conditions under which
learnings are most efficiently accomplished are not fully known. Many
factors influence and modify the processes of learning in school situations,
and it is not surprising, therefore, that the effects of schooling are not
easily assessed. The effects of schooling might perhaps be most effectively
measured against subjects who had not been to school. This procedure is
ordinarily not feasible. Others might suggest that the multiple factors
operating in educational research could be minimized by "buying'" a school
district; that is, arranging the teachers and children into classes, by
sex, age, race, intellectual ability, and other factors ~- before the
commencement of a project. In due deference to accurate research results,
such a procedure might be desirable; real schools, however, present the
true picture even though the interpretation is usually difficult. In real
echools, it is ordinarily necessary to make comparisons of groups who have
been subjected to different types or quantities of school programs.

Some investigators (44, 45) have sought to stress the experimental
program as the reason for the results of their research. Others have
stressed other factors; Oliver (107) mentioned the emotional overtones
being accountable for the behavioral changes (successful experience being
basic to progress in the classroom), Cordexr (40) and Lowe (93) cited the
Hawthorne effect, the existence of which was not demonstrated by Solomon
and Pangle {130). The difficulty in measuring the effects of schooling,
free from the contamination of the Hawthorne effect have imposed serious
1imitations on much of the research on this problem,

In the present research the experimental design specifically attempted
to account for the Hawthorne effect. Of the four experimental treatments,
only three were specially planned programs of work vhich were different
from the usual school routine for the groups. A comparison could therefore
be made between those having a special treatment, and those having no
special program whatsoever. Of the special treatmentstwo involved phy-
sical education programs which allowed for a comparison between programs
where the social organization of the classes (individual vs. group) was
different. The other experimental treatment was a specially planned art
program involving no gross motor activity. The children in all three
experimental programs were fully aware that they had a special program,
but were unaware that the central focus of the project was on physical
education. It was a difference in the nature, and not the quality of
the treatment which was planned. It was believed that the procedures
outlined attacked the problem of the Hawthorne effect in a realistic,
meaningful manner, and jnsofar as those procedures were successfully
accomplished, the research results presented later in this report make a
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contribution to the knowledge being accumulated on the effects of schocling
on groups of special education children,

In summary the research sought answers to the following questions:

1. What are the differential affects, if any, on the motor, intel-
lectual, social and emotional development of children who follow the three
experimental programs, (two physical education and one art program) com-
pared with those who pursue their usual classroom instructional program?

9. Are there differences in the motor, intellectual, social, and
emotional development of children who follow the special physical education
programs, in comparison to those included in the art program?

3. What differences, if any, are there in the motor, intellectual,
social, and emotional development of children in the individual physical
education program as compared to those in the group-oriented physical
education program?

In answering the above questions, due consideration was given to the
cffects of disability, chrcnological age and sex.

The Subjects and Their Assignment to Treatments

The subjects for this study were enrolled in the classes for educable
mentally retarded children and minimally brain injured children in the
elementary schools of the Galena Park, Deer Park and Pasadena Independent
School ﬁ%stricts of Harris County, Texas. Every child identified and
placed in such classes took part, subject to appropriate medical screen=-
ing procedures. Policies and procedures governing the identification and
placement of these children were formulated at the State level by the
Texas Education Agency, and at the local level by the School Districts’
Special Services Departments.

The responsibility for allowing each child to participate rested with
the School Districts. Where doubt existed medical records were examined
and a small number of children were excluded from the experiment because
they were unable to take part in the special treatment program to which
their class had been assigned.

A total of forty-nine classes of children were involved in the project;
twenty-five classes of educable mentally retarded children, and twenty-four
classes of minimally brain-injured children. The distribution of classes
by disability and age, according to school district is shown in Table 1.

TABLE 1.

NUMBER OF CLASSES BY DISABILITY AND
AGE LEVEL, ACCORDING TO SCHOOL DISTRICT

EMR MBI
Younger| Older | Younger | Oider|
_Galena Park 5 5 3 4
Deer Park ~ 3 1 3 2
Pasadena 4 7 6 6
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Approximately 510 children took part in the study, although some attrition
occurred as children moved into and away from the project classes during
the program. The number of children who completed the program, by cell

is shown in Table 2. Since the study addressed itself to the question of
the developmental changes observed over the six-month period, data only
from- children who underwent both sets of test (pre and post) were analyzed.
There appeared no reason to suggest that attrition occurred which was
attributable to any factor related to the conduct of the study.

Classes were grouped according to disability (EMR and MBI), and chron-
ological agel (Younger ~nd Older). From each of the four groups of classes,
Younger EMR, Older EMR, Younger MBI, and Older MBI, classes were assigned
to one of the four experimental treatments. A table of random numbers was
used first to assign classes to the four groups, and used again to assign
a group of classes to an experimental treatment. The results of these pro=
cedures are shown diagrammatically in Figure 1. '

The geographical location of the School Districts and the location of
the schools where EMR and/or MBI classes were housed are presented in Figure 2.

Treatment of the Data

In order to assess the role of the experimental programs in modifying
the behavior of groups of special education children, two sets of data were
collected. The children were tested prior to, and at the conclusion of
the teaching programs. Data were collected on the several test items which
had been chosen to evaluate five parameters of behavior. Master data sheets
were drawn up, and data was then transferred to computer cards.:

The central focus of the research was upon the modification of the
behavior of classes of clementary school children, categorized according
to their disability, chrenological age, and sex. To assess behavioral
change, four experimental programs were employed. A diagrammatic repre-
sentation of the research design has been included as Figure 1.

In assessing change in the several parameters of behavior data were
secured on 32 test items. A computer program? entitled "Multivariance:
Univariate and Multivariate Analysis of Variance and Covariance" was used
on a C.D.C. 3600 computer at the University of Wisconsin computing Center.
The program was adapted for U.W.C.C., users by Mr. James Bavry,3 University
of Wisconsin, Research and Development Center for Cognitive Learning, of
the Department of Educational Psychology.

1The Younger children wexe aged six to nine years, and the Older children
were aged ten to thirteen years.

2The program was originally developed in the Statistical Laboratory of
the Department of Education, University of Chicago, and was modified by Mr.
Jeremy D. Finn, State University of New York at Buffalo, Department of Edu-
cational Psychology.

3The help and guidance of Mr. Bavry in the use of the program is grate-
fully acknowledged.
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THE NUMBER OF CHILDREN WHO COMPLETED THE PROGRAMS:
A DISTRIBUTION ACCORDING T0 DISABILITY AND TREATMENT

TABLE 2

Treatment
EMR: Younger 1 2 3 4 Totals
Boys 20 21 20 16 77
Girls 13 15 11 7 46
Total 123
EMR: Older 1 2 3 4 Totals
Boys 17 24 22 22 85
Girls 23 10 13 21 67
Total 152
MBI: Younger 1 2 3 4 Totals
Boys 16 22 18 23 79
Girls _ 6 3 6 2 17
Total 926
MBI: Older 1 2 5 4 Totals
Boys 23 22 18 17 80
Girls 5 8 10 7 30
Total 110
"EMR ___ 275
MBI 206
TOTAL 481
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FIGURE |. THE RESEARCH DESIGN: DISABILITY X AGE
X SEX X PROGRAM (with number of classes)
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FIGUR® 2. THE GEOGRAPHICAL LOCATION OF THE SCHOOL
DISTRICTS, AND THE SITES OF THE SCHOOLS IN
WHICH WERE PARTICIPATING CLASSES




The experimental design? was a four factor design. Three factors,
disability, age, and sex, each had two levels, and one factor, program,
had four levels. Dependent variables were grouped according to five
parameters of behavior. For each dependent variable, class means, sub-
divided by sex, were used in the multivariate analysis.

In this research it was practical to use jntact classes of children
and to assign the classes to the experimental treatments by random methods.
Since the need to examine the differences in the performances of the groups
at the conclusion of the program was apparent, but that post-test perfor-
mance itself would be a function of performance before the program, analy-
sis of covariance procedures were employed. Errors in sampling procedures
could thus be adjusted so that the gignificance of the differences between
the adjusted means could be determined, The analysis of covariance pro-
cedure is an application of regression analysis whereby the influence of
the independent variable (in this research, the pre-test mean) is removed
by linear regression. The computer program used the least squares method
in fitting a straight line to the data.

For each hypothesis tested the procedure calculated an overall F
value for the vector of variables, and also provided univariate F values
for each dependent variable in the vector. A 5% level of significance was
used to determine whether the null hypotheses were tenable.

For each of four parameters of behavior, fifteen hypotheses wexe
initially tested. Since it was necessary to administer personality ques—
tionnaires to the younger and older subjects, a separate analysis was
used in treating the data on emotional behavior. This analysis was essen-
tially a three-factor design in which separate but identical analyses were
used for each of the two age levels.

0f the hypotheses, those for which overall significant F values had
been obtained were re-examined for two reasons. First, it was necessary
to obtain the adjusted means for each item in each vector 8o that the
direction of a reported difference could be described, for example, where
significance occurred for a factor with two levels. 1In the second place,
the calculation of the planned comparisons vas needed using the within
cells error term. Sirnce one factor (experimental programs) was of four
1evels the investigator was able to carry out either the planned compari-
sons described, for example, by Hays (69), or fcllow one of the compari-
sons by post hoc methods, for example, the Scheffé method. It has been
clearly indicated by Hays that the decision regarding which procedure
should be followed, should be made prior to the analysis of the data.
This has been done. Whilst post hoc comparisons perhaps provide more
, information in detail, of reported differences between the dimensions
of the factor, Hays suggests that:

4The guidance of Mrs. Mary Cuilling, Mr. James Bavry, and Mr. Tom
Houston im the design of the research is gratefully acknowledged.
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n, .., the 'big guns' of planned comparisons

should be reserved for the really important

questions, where one wants to be almost sure

ftu +eect true differences from zero where
.Bt." (69:489) .

Three very imporia . questions were asked in this research, which related
to the differences which occurred between:

The special treatment programs versus the non-special treat-
ment programs.

The physical education special treatments versus the art
program.

One physica: education program versus the second such program.

In the method of planned comparisons there was a requirement that the
number of comparisons made was one less than the number of compared means
(in this case, adjusted meang). This was the same as making the same
number of comparisons as there were degrees of freedom. Further to this was
the requirement that the comparisons were independent.

The weights assigned to the planned comparisons have been listed in
Table 3.
TABLE 3

ASSIGNED WEIGHTS FOR THREE
PLANNED COMPARISONS

~Experimental Program
Compaxison Individual P.E. Group P.E. Art Usual
1 +1 +1 +1 -3
2 +1 +1 -2 -0
3 +1 ~1 -0 -0

Assessing the Parameters of Behavior

Introduction

The success of any research project depends upon the quality of the
experimental) programs and the sophistication of the instruments of evalua-
tion. The selection of tests to meet the requirements of validity and
feasibility of administration was a major problem, The number of gubjects
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involved, and the parameters of behavior to be assessed were such that
feasibility was a matter which could not be ignored. The following de-
scribes some of the considerations which affected test selection.

1. The age, intellectual level and achievement of the children pre-
cluded the use of many tests. For example, few tests have been designed
for children with limited verbal and performance skills.

2. The number of participants in the project (in excess of 500), and
the need to test during a limited duration of time, eliminated long tests
that required the presence of trained and experienced school psychologists.
Hence the Binet or Wechsler tests were not used.

3. Since classroom teachers were to be involved in testing their own
children, problems of organization were anticipated, Hence the tests used
were chosen in order to cause a minimum of disturbances within the class.

Motor Performance

This aapect of behavior was assessed by the Modified AAHPER Test
Battery. This test battery is a modified version of the Physical Fitness
Test published by the American Association for Health, Physical Education,
and Recreation(1).The modified battery which entailed a change in three of
the AAHPER test items was found appropriate for use with EMR children and
was used successfully in a nation-wide study of retarded children (120).

The seven items purport to measure basic components of physical fit-
ness, such as muscular strength, speed of movement, agility, coordination,
and endurance. While some would argue that these tests are crude measures
of these components, they do nevertheless include many of the basic skills
and abilities recuired for successful participation in the physical ac-
tivities of childhood and youth.

The following is a description of each of the test items in the
Modified AAHPER Test Battery as administered in the present study:

Flexed Arm Hang

An horizontal bar was adjusted to the height of the subject. Where
necessary, a portable doorway gym bar was used. The subject was instructed
to take an overhand grasp (palms facing away from the body), and was
assisted to a position where the body was raised completely from the floor,
the chin was above hut not touching the bar, and the elbows were flexed. A
stop watch was used to record, to the nearest one-tenth second, the length
of time the subject held the position. One correct trial only was given,

Sit-Ups

The subject assumed a supine position with the legs extended and feet
approximately shoulder width apart. The fingers were interlaced and the
hands placed at the back of the neck. A partner keld down the subject's
ankles, the heels being in contact with the floor at all times. The subject
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then sat up, turning the trunk to the left and touched the right elbow to
the left knee. After returning the trunk to the back lying position, the
subject again sat up, turning the trunk to the right and touched the left
elbow to the right knee. The exercise was repeated, alternating sides.

One point was given for each complete correct movement of touching
the elbow to the knee. The number of sit-ups the pupil executed in one
minute constituted the score. One trial only was given.

Shuttle Run

Two parallel lines were marked on the floor, 30 feet apart. Two
blocks of wood, two inches by two inches by four inches were placed a few
inches apart, behind one of the lines. The pupils started from behind
the other line. On the signal "Are you ready? Go!" the pupil ran to the
blocks, picked up one and returned to the starting line where he placed
the block. He then ran to pick up the other block which he carried back
across {past) the starting line. Two trialc were given, with the better
elapsed time counting as the score. Timing was to the nearest tenth of
a second.

S8tanding Broad Jump

The pupil stood with the feet several inches apart, very close to but
not touching the take~off line. Preparatory to jumping, the pupil swung
the arms backward and bent the knees. The jump was accomplished by simul-
taneously extending the knees and swinging forward the arms.

Each pupil was allowed three trials, and the best trial, measured in
inches from the take~off line to the heel or part of the body that touched
the floor nearest to the line, was the score. The measurement was made in
feet and inches to the nearest half-inch.

50-Yard Dash

Two pupils were tested at the same time. Both took the position behind
the starting line. The signal "Are you ready? Gol' was given, the last
word accompanied by a downward sweep of the starter's amm to give a visual
signal to the timer, who stood at the finishing line. The score was the
elapsed time between the starter's signal and the instant the pupil crossed
the finishing line. One trial was given, and the time was recorded in
seconds to the nearest tenth of a second.

Softball Throw

The pupil threw a 12-inch softball from a designated point behind a
restraining line. Three throws were allowed, and the longest throw was
measured from the throwing point to the landing point. Oaly overhand
throws were allowed, and the distance was measured to the nearest six
inches.




300-Yard Run

On the signal "Are you ready? Go!" the pupil ran the 300~-yard distance
which was marked out. Walking was permitted hut discouraged. The time in
minutes and seconds was taken to the nearest tenth of a second, It was
possible to have at least two pupils running at the same time, and each was
individually timed.

The Reliability of the Test Items

geveral studies have examined the degree to which the tests were reliable
(57, 59, 133). There appears, however, no study that has extensively ex-
amined reliability and validity as pertaining to sub-normal child popula-
tions. The use of the motor performance items to measure facets of the
many types of skills which society has emphasized in childhood motor pro-
ficiency led to validity of the tests being claimed on logical grounds.

As a part of a large study which attempted to describe the dimencions
of physical fitness, Fleishman (57), working with eighteen year old Navy
recruits, reported the following test-retest reliabilities:

Arm Hang 0.77
Sit-ups 0.72
Shuttle Run 0.85
Broad Jump 0.90
50-Yard Dash 0,86
Ball Throw 0.93
600-Yard Run 0.80

Several of the iiems differed in the procedures, from those used in this
research,

working with Junior and Senior High School boys and girls, and testing
exactly according to the AAHPER directions (1), Stein (133) reported test-
retest reliabilities all of which were significant beyond the 0.001 level:

Pull-ups C,981
Sit-ups 0.958
Shuttle Run 0.832
Broad Jump 0.900
" 50-Yard Dasn 0.924
Ball Throw U, 931
600-Yard Run 0,740

These substantial research findings were thought to be sufficient to
proceed with the test items, albeit in a modified form.

Test Administration
A1l test items were conducted according to the instructions outlined

by Rarick (2, 120). The battery was administered to groups of classes who
were tested at a central location during the course of a morning. Classes
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were grouped for testing according to the School District (transportation
difficulties and actual distance precluded a different organization being
adopted)., Within each School District classes were grouped so that there
were as few transportation complications as possible, so that the number
of children taken to a central location could be manipulated with the same
testing procedures, and so that not more than a two-hour period of time
was used. The grouping of classes was completed so that six mornings vere
required Zo test the forty-nine classes. These procedures were the same
for the pre-testing and the post-testing.

Upon reaching the test area the children were informed of the general
test procedureg. After having been assigned to the first activity arbi-
trarily, each class rotated from activity to activity as follows:

Standing Broad Jump
Shuttle Run

Sit-ups

50-Yard Dash

Ball Throw

Axm Hang

This rotation was adhered to except on an occasion when adverse weather con-
ditions resulted in minor alterations in organization. Subject to this
consideration, however, each child completed the above six test items before

completing the 300-yard run.

At each testing station was at least one class teacher who was aided by
one or more Senior High Sche¢ol boys.

The procedures for testing were reviewed with the teachers during the
in-service meetings, and informally during other occasions prior to the
testing. The boys, selected by the Physical Education Department of their
school, were familiar with the tests, but detailed instructions of the
procedures to be followed were given prior to the testing. The procedures
resulted in standardized testing conditions.

The physical performance items 1isted above were carried out before the
commencement of the experimental teaching programs, and again at the end of
the project.

Strength Testing

Description of the Tests

A Naragansett hand dynamometer was used to measure the grip strength of
the right and left hands. The instrument was inserted into a metal frame

attachment for the pull and thrust measures.

The instrument was inserted into the palm of the hand of the standing
subject; the dial was facing the palm, so that there was no possibility of
the dial being touched by the fingers., The subject held the instrument
towards the ground, and was instructed to make a short maximal squeeze in
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a downward direction, making sure that neither the instrument nor the sub-
ject's arm contacted the body.

In the pull and thrust measurements, the standing subject gripped the
handles of the frame attachment, and held the instrument opposite but not
touching the chest, The elbows were elevated so that the forearms were in
an horizontal position. According to the test being performed, the subject
was encouraged to pull or squeeze. For each item the subject was given two
trials; the best trial being recorded as the score. Test Performance was
measured in pounds of force.

The Reliability and Validity of the Tests

Upon an examination of the test descriptions, face validity was
claimed for each of the four dynamometric grip strength measures.

Two particular studies, those of Jones (77), and Francis and Rarick
(59), have dealt extensively with the re