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CHAPTER I
PROBLEM AND NEED FOR STUDY

In a recent message to school administrators and phys-
ical education teachers, President Johnson said:

In my first experience as a school teacher, serving

as principal of a small school at Cotulla, Texas, I
learned by first-hand observation a fact now well estab~
lished by thorough research: mental fitness begins with
physical fitness (31:1),

The Kraus-Weber Report to the White House Conference
on Physical Fitness informed the nation that 58,6 per cent
of the children in the United States are unable to pass mus-
cular-fitness tests and that 44,3 per cent of the nationts
children are lacking in flexibility., It has been established
that at six years of age twenty per cent of the children have
mixed dominance, It has been stated that forty per cent of
the children have visual skills below the level required for
good school work, It is suggested that thirty-three per cent
of all children are not successful in school (43:13).

Most children come to school able to walk and to move
from one place to another in what appears to be an appropri-
ate fashion, No general instructions on movement or locomo-
tion has been given the child since learning to walk, Phys-
ical exercise has generally been left to the child except in
those general areas where specific outcomes have been desired

by the parent; such as teaching the child a skill; for exam-
ple, throwling or batting a ball,
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Physical development of the child should no more be
left to chance than learning to read or write, Too many
children have learned movement patterns as skills, and con-
sequently, thelr responses are stereotyped, rigid, and may
or may not be purposeful, Some children have not learned to
generallze these patterns so as to be able to adapt easily
to a wide variety of situations,

The school must accept the responsibility for helping
children to generalize theilr physical movement patterns so as
to be able to adapt easily to a wide varlety of situations,
The school must not emphasize high levels of proficiency, but
rather higher levels of plasticity of functioning within the
ordinary limits of an ever-changing world,

I. STATEMENT OF THE PROBLEM AND THE PURPOSE OF STUDY

There is a need to improve the child's basic motor a-
bility through an exercise program developed around the
growth and developmental patterns of children in the motor
stage.

The purpose of this study was to compare two groups
of kindergarten children--experimental and control--in motor
ability., The experimental group did participate in a pre-
scribed exercise program for four days a week for a duration
of twenty weeks, The fifth day was left to the teacher's
discretion but to follow the Washington State Manual for
Physical Education.



The control group was left to theilr teachert's re-
sources as far as any physical educatlion program,

All the children were tested with the Pasco Survey of
Motor Ablilities at the beginning and termination of the
twenty week program,

For the purpose of this study the null hypothesis
was assumed: There would be no significant difference in
motor abllities between the two groups after the twenty week
training program,

II, IMPORTANCE OF THE STUDY

Early recognition of the causes of academic diffi-
culty is the goal of every educator, People in education
are finding that too many children are experiencing diffi-
culty with the formal education process. These children
seem to have the necessary intellect but do not attain their
expected potential, Many of these children become low-
geared learners in the classroom (27:16),

Radler and Kephart (40:29) have stated that motor ac-
tivity of some kind underlies all behavior, including high-
er thought processes. In fact, any behavior in which you
indulge can function no better than do the basic motor abil-
itlies upon which 1t 1s based,

Educators agree that the first school years are most

important to a child if the chlld 1s to reach his potentlal,
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An individual must reach a certain developmental level be-
fore formal learning takes place, This is called readiness
for learning, A large difference in readiness in school be-
ginners has long been recognized (19:2),

Readiness consists of an orderly buildup of general-
izations which allows the child to deal increasingly effec-
tively with his environment,

Many experts in child development emphasize the im-
portance of early motor learnings as fundamental building
blocks for later, more complex perceptual and cognitive de-
velopment,

Therefore, the motor aspect of learning is perhaps
the most crucial one in the course of a child!s early de-
velopment for insofar as it 1is missing or distorted, the
child?s future learnings will suffer, There are many thou-
sands of children in our schools who are not achleving up
to the level of their capacitles because of readiness diffi-
culties, Educators have tried many different techniques
and methods to help children attain their potentlial but
poor school achievers stay with us,

Today, early childhood education 1s receilving consid-
erable attention. The helping of the culturally disadvan-
taged i1n Head Start programs is an example, Failures in
learning are hoped to be overcome for this type of child,
Certainly experiences in motor activity at this level seem

vital and must not be ignored.,
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Today, as never before, has there been greater empha-
sls and need for developing the potential of each individual.,
Our nation 1is being challenged by other natlons who seek to
enslave the mind and hearts of men, We must meet this chal-
lenge by strengthening and utilizing the full capabilities
of each individual, The individual is a better producing
and contented citizen when he feels satisfled with hlis own
achievements,

Educators must meet the challenge to educate each

individual to the fullest,
III, DEFINITION OF TERMS

For the purpose of thils study the following defini-
tions were used:

Motor ability. A complex, coordinated sequence of

patterns to accomplish a purpose,

Laterality. The internal awareness of the two sides
of our body and thelr differences,

Bilateral. The use of both sldes of the body simul-
taneously,

Unlilateral, The use of one side of the body indepen-~

dently from the other side,

Cross-lateral. The initiation of movement in two

segments of the body, in different planes, and on opposite
sides of the midline,
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Circult training, A modified form of the organiza-

tional technique in which different physical tasks are per-
formed at specific locations in the gymnasium for stated
time intervals.

Learning circuit, A modified form of the organiza-

tional technique called curcuit training,

Low-geared learner, A child who seems to have the

necessary intellect but experiences difficulty with the for-
mal educational process and does not attaln his expected po-
tential,

Readliness for learning. The point where the bulldup

of generalization allows the individual to deal increasingly
effectively with the environment,

Perceptual-motor, The input and output functions of

the organism (27:63).
IV, DELIMITATIONS

The study was limited in number to forty-six kinder-
garten children from the Pasco School District, Pasco, Wash-
ington, The forty-six children included twenty-seven child-
ren in the experimental group, who participated in the exer-
cise program, and nineteen children in the control group,
who did not participate in the program,

No norms have been established for the survey used in

testing the child's motor ability,



CHAPTER II
REVIEW OF THE LITERATURE

Much has been written in regard to physical educa-
tion, teaching of specific skills, and general theories on
learning, However, very limited literature was available
as related directly to this study. A brief summary of ma-
terial related, directly or indirectly, to aspects of this
study will here be given,

Eleanor Metheny (29:27-28), of the University of
Southern California, made the following statement concern-
ing the contributions of physical education:

With each new experience in movement, the individual
finds more pathways leading to a better relationship of
himself, to establish his unique relationship to other
human beings, and he makes progress toward becoming a
better integrated person--mentally, physically and emo-
tionally healthy. . . . This is the psychosomatic po-
tential which exists in every class of physical educa-
tion,

Eric C, Pearson (35:17) states that teachers are well
aware that such competencles as self-expression, self-con-
trol, self-confidence and self-respect are basic to a child!s
happy participation in society. Skills in these "self"
areas can be a natural outcome of a sound physical education
program and when used continuously can provide a carry-over
value into adult life, Jjust as physical skills can,

A study by Biddulph (2:6) indicated a greater degree

of personal and social development for high achievers than



low achievers of motor performance involving strength,
speed, and coordination, Biddulph concluded that other
things being equal the individual who has developed a high
degree of motor skill wlill be better equipped to meet the
problems of personal and social adjustment than will the in-
dividual frustrated in the motor control of his body.

Getman (19:III) has stated that the growth and devel-
opment patterns through which all children move from infancy
through childhood set the stage, in large measure, for all
childrens' readiness to profit from formal instruction,
Children differ one from another as much in the area of
physiological readiness to learn as they do in any other
area., The development of perceptual 8kills 1s related to
the levels of coordinations of the body systems, i.,e., the
better the coordinations of the body parts and body systems,
the better the prospects are for developing perception of
forms and symbols,

Plaget tells us that normal sensorimotor development
1s a prerequisite to orderly symbolic functioning, Pilaget
concelves intellectual development as a continual process of
organization and reorganization of structure, each new or-
ganization integrating the previous one into itself (37:15-
49).

Research done by Frostig (13:297) tends to confirm

Plaget's theory that perception is the major developmental
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task of the child between the ages of three and approximate-
ly seven and one-half years of age, the time when the child
first enters school and begins to be faced with academic
tasks., Frostlg states that from a developmental point of
view, the child entering kindergarten or first grade is ex-
pected to be age adequate 1n sensory-motor abllities, lan-
guage, and perception, and to be able to exhiblt a sufficient
degree of soclal adjustment and emotlional control to be able
to learn in a group situation., However, Frostig says that
her research has shown that a great many children have 4dif-
ficulties in their visual perceptual development with a con-
sequent inability to adjust to both a behavioral and the aca-
demic demands of school in the early grades,

Getman (18:50), in discussing the importance of devel-
oping a child's motor abilitles to the fullest, has aptly
stated: "The ultimate in mental ability is the result of the
ultimate in motor ability."

William Rapp (41) in his presentation at the ASCD
Fourth National Curriculum Conference stated:

It is generally agreed that children grow and develop
neurologically in definite recognizable sequential pat-
tern, Most of our instruments used to assess intellec¢~
tual development at infancy and in young children are
based on developmental inventories which sample the neu-
romotor areas of development and the early perceptive a-
bilities of the child. Each state of neuromotor develop-
ment serves as a base for further developments., As the
child explores the relationship of his perceptions--audi-

tory, visual, tactile, and kinesthetic--a coordinated
development takes place in his neuromotor system, The
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awareness, skills, and information are carried over
from one developmental level to another and are fur-
ther developed and utilized in the next stage of de-
velopment. When there is an ommission or an interrup-
tion in development, the next level of neuromotor or-
ganization will be affected. There is some evlidence
that many of the learning problems in children can be
traced to thls developmental ommlssion or interruption
(27:15).

Newell C, Kephart {(27:15) for many years directed a
program of research at Purdue Unlversity that inquired into
the relationship of sensorimotor constructions to intellec-
tual performance. Kephart had expressed the premlse that
our modern civilization demands more of the child than ever
before and its demands are increasing daily. However, the
very civilization which 1s increasing its demands 1is de-
creasing the opportunity which it offers the child for the
very necessary experimentation with basic skills,

Leonard A. Cohen (36:100) brought out an interesting
point as he participated in the Perceptual-Motor Symposium,
Washington, D.C., May 8-10, 1968, During an open discus-
sion panel, he sald that a person can perform a task very
well, but the physiological stress that he has to exert in
order to perform the task can be damaging and it will not
show up 1in the particular task that is causing this., He
can perform well because he is sacrificing something else
for that.

Motor learnings follow a sequence., Practice enables

individuals to keep checking hils kinesthetic perceptions
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against his visual ones to correct the errors his muscles
make at first (30:198-199),

Initial movements in the infant are bilaterally sym-
metrical, What he does on one side he does on the other
side also, These movements do not have within themselves
any right-left consideration but total symmetrical patterns
involving the organism as a whole and not differentiating
the two sides. The child has to learn the differentiation
(27:23).,

Kephart (27:22) observes that the child must learn
how to innervate the muscles of one arm without innervating
in a similar fashion the muscles of the other arm, He
must differentiate the activities of one side of the body
from the activities of the other.

Getman (19:4) expresses the relationship between bi-
laterality to writing skills when he stated that "the free-
dom and skills of the pencil hand are dependent upon the
other hand which holds the paper and supports the body in a
posture conducive to good writing,"

In relation to handwriting, Arena (1:6) has said
that handwriting skill has not been seen as a part of the
whole child, He states that we need to "train the child's
sensory and motor functions to respond in a more controlled

and efficient manner."
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Using the record of approximately 1500 children from
the first three grades of the public schools of Winter Ha-
ven, Florida, a significant relationship between the per-
ceptual ability and school achievement was found (45:2),

When better coordination of the body parts is a-
chieved and is led by visual steering, the child is
ready to squeeze maximum meaning out of his learning
environment by using these specialized movements, The
activities . . . improve both attention span and span
of recognition of symbols, thereby developing the very
skills required to read fluently (19:5),

The establishment of laterality in children is impor-
tant before they can benefit from reading, states Kephart:

Consider the problem of laterality., If laterality
is not established in the chilld and if directionality
resulting from laterality has not been developed, then
certain relationships in space will be meaningless,
Consider the situation of this child if we attempt to
teach him to read. In the first place, many of the let-
ters which are shown him will have no basis for differ-
entiation, Without laterality, there 1s no difference
between a b and a d., It is not that the child is con-
fused; 1t 1s not that he has not learned the difference;
it is not that he reverses the letter, The fact is that
for this child, no difference exlists at all between
these two letters. . . . It is fruitless to attempt to
teach this child the complex activities involved in
readi as long as he continues to lack this basic

skill (27:32).
Painter (34:115) found that after children had par-
ticipated in a seven week tralning program of motor develop-
ment, the experimental group mean gain in motor encoding on

the Illinols Test for Psychollinguistic Abilities was 27.2

months, The control group mean gain was 3.4 months,
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In a study by Chansky (7:33-41) of third and fourth
grade underachievers who were given ten weeks of perceptual
training, it was found that the good readers improved in
word accuracy and reading comprehension, He concluded that
perceptual training may be a promising technique to rehabil-
itate elementary school underachievers,

Using multiple and partial regression correlation
tests of visual perception when used in comblnatlon with
reading understanding and general intelligence was found to
have high predictability and dilagnostic powers at the Junior
high level (15:280-282).

To develop an effective program children must
", . . explore and develop their body parts and the coordi-
nations of head, arms, torso, and legs to gain greater free-
dom of skill of movement" (19:3).

The motor bases for perceptual development are stated
to be posture, directlonality and laterality, and awareness
of position of body in space (11:50).

The gross movements of the body produced by the larg-
er muscles develop 1n advance of the more precise movements
produced by the smaller muscles (4:115-116).

This developmental sequence is far from complete when
the child enters first grade. Therefore, the first grade

program must take this into consideration and provide
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activities that will assure the maximum development of the
motor system for each child (47:87).

Time was when organized physical education required
less attention than it does today. . . . Muscle build-
ing chores were the rule, Carrying wood and water,
chasing the sheep and the cows, . . . Today, people do
less strenuous physical work, Urbanization, technolo-
glcal advance, changed soclal conditions, and improve-
ment in transportation and communication often leave
boys and girls robbed of activities that once were
their blessing. . . . There are many thoughtful persons
who sincerely believe that there is a relationship be-
tween the lack of consistent "big muscle activity" and
the apparent increase 1n certain degenerative diseases,
bad posture, digestive disturbance, . . . mental break-
down (22:407).

There 1s ample evidence to suggest that elementary
schools should plan and organize physical education programs
to meet the needs of children (22:407).

The studies mentioned above indicate the need to ori-
ent the child to his own whole body., The child should not
have to be concerned with how to do an activity in the
classroom but have the freedom to attend to the purpose or
goals of the activity.

For this reason the author has conducted the present
study to explore the possiblility of improving the child's
basic motor abilities,

In conclusion, a quote from Jerome Bruner (5:171),
", . . what 1s needed is the daring and freshness of hypo-
theses that do not take for granted as true what has merely

become habitual."



CHAPTER III
DESIGN OF THE STUDY

The study was conducted during the school year 1968-
1969 at Pasco, Washington. The purpose of the study was to
compare the motor abilities of two groups of kindergarten
children after one group had participated in a prescribed
exercise program for twenty weeks.

For the purpose of the study the null hypothesis was
used: There will be no significant difference in motor a-
bilities between the two groups after the twenty week train-
ing program,

The puplls who participated were from two kindergar-
ten classes of the Pasco School District #l. These two
classes were chosen randomly from the fifteen kindergarten
classes in the school district. One kindergarten class was
designated the control group and the other kindergarten
class was deslignated the experimental group. The experil-
mental group was so chosen because of the teacher's interest
and desire to participate in the exerclse program.

At the beginning of the study, there were twenty-
five children in the control group and twenty-elight in the
experimental group. However, six in the control group and
one in the experimental group were eliminated during the

course of the school year because of transfers out of the
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district, extended illnesses during the program, or lengthy
absences during the final testing. The experimental group
includes nineteen children in the control group and twenty-
seven children in the experimental group.

All children in both classrooms were given a survey
of motor abilities in November before the study began and at
the close of the program in May.

Since no test or survey of motor abilities could be
found which screened children in specific controlled move-
ments, coordinations, body awareness, flexibility, and dom-
inance, the author devised the Pasco Survey of Motor Abili-
ties 1n conjJunction with the Director of Physical Education
for the Pasco School District, Phillip Brownlee, after much
research, reading, observations, and experimentation, The
survey appeared to glve the speciflcs needed with a minimum
amount of time spent in testing.

The resulting Pasco Survey of Motor Abillities was not
a test but a survey which includes six tasks for the child
to perform, The first task involved shoulder flexibility
which was taken from the Washington Physical Fitness Test

Manual for Secondary Schools (32:15). The second task was

item four and five of the Kraus Weber Test of Physical Fit-
ness (28:178-188) which measures general postural and gross
motor coordination, Task number three was recognition of

body parts. The fourth task involved laterality, The fifth
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task was concerned with the extent of the child's eye con-
trol. The final task surveyed dominance of eye, hand, and
foot, This 1s a brief outline of the Pasco Survey of Motor
Ablilities; but, the entire survey, explanation for adminis-
tering, equipment needed, and scoring procedures 1s in the
Appendix,

The children in the experimental group participated
in a twenty week exercise program for four days each week,
The exercise program followed the general pattern of bila-
teral, unilateral, cross-lateral and mixed activities,

The individual scores of the children on the Survey
were complled on the pre-test and the post-test., These
scores were used in computing the obtained mean for both
the experimental and control group in the pre-test and post-
test. The t test was applied to determine if statistically
significant differences existed, The ,01 level of confi-
dence was accepted,

The .01 level of confidence means that an investiga-
tor could expect to be wrong in his references one per cent

of the time due to chance fluctuations in sampling.



CHAPTER IV
DEVELOPMENT OF THE EXERCISE PROGRAM

The activitles of the exercise program were organized
in a sequential manner based on the development of movement
patterns in children from birth through their pre-school
years,

In following the development of childrents movement
patterns, the initial movements of the infant are bllateral
in function., Whatever the child does on one side he does
on the other side, also, These movements are total symme-
trical patterns involving the child as a whole and not dif-
ferentiating the two sides,

From continous experlimentation the child begins to
sort out those movements which are pertinent to the right
side and those which are pertinent to the left side. The
child might experiment by comparing right and left-hand
movements with each other and with symmetrical movements,

These movements are unillateral in function in that one side

of the body is involved in the activity at one time,

When the child gains strength and begins to creep,
crawl, and eventually walk, another more refined type of
movement presents 1tself, Here the child must be able to
initiate movement in two segments of the body, in different
planes, and opposlite sides of the midline. In walking, for
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example, the left arm and right leg work as a unit and the
right arm and left leg work as a unit when the right leg is
forward, the left arm is forward and when the left leg 1is
forward, the right arm is forward, This type of activity is

cross-lateral in function,

When the development of movement patterns reaches
this stage, the child has merely been introduced to the
types of movement he will live with the rest of his life,
Continual practice is needed for refining the actions in
these movement patterns.

The experimental program consisted of bilateral ac-
tivities, unilateral activities, cross-lateral activities,
and mixed pattern activities, The first three follow the
progression of the previous discussion, The mixed pattern
activities provided refined practice and recall of the
three above mentioned activities, An example of bilateral
activity would be "angels in the snow," a movement in which
the child uses both sides of his body as a unit, An unilat-
eral exercise 1s an exercise in which the child uses one
side of the body at a time; such as arm and leg raise, right
side only. An example of the cross-lateral exercise 1s one
in which the child touches the right toe with the left hand.

The four activity classifications were presented in
four or six week units. Each week constituted four days,

the fifth day was left for other physical education
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The activities within the classifications were

changed at two week intervals. For example:

1.

Bilateral Activity Unit

a., One set of prescribed exercises was used for
eight days.,

b, Another set of prescribed exercises was used
for the next eight days.

Unilateral Activity Unit

a., One set of exerclses stressing right side of
the body was used for eight days.

b, Another set of exercises stressing left side
of the body was used for eight following
days.

¢. Then another set of exercises was used which
interchanged right and left sides for an-
other elight days.

Cross-lateral Activity Unit

a, One set of exercises which used right arm and
left leg as a unit for eight days.

b, One set of exercises which used left arm and
right leg as a unit for the next eight days,

¢, For the following eight days, one set of ex-
ercises was used which Interchanged right
arm and left leg activities with the left
arm and the right leg activities,

Mixed Activity

In the following weeks there was an interchange
of the above activities or types of activities
each day for recall and more precise practice.
Individual children's needs received the major
emphasis,
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The Learning Circult was the organizational teaching
method used, The Learning Circuit is a modified form of an
organizational technique used by physical educators called
circuit training, The Learning Circuilt consisted of six
stations which were located within the gymnasium, Each of
the six stations had an appropriate distance between them
and enough space for the children to perform the exerclses
at each station, Each station presented a particular type
of exerclse task for the child., The child moved from sta-
tion to station around the gymnasium at three minute inter-
vals, The end of any three minute interval was announced
by the bell ringing of a timer clock,

The Learning Circult was used because at least thir-
ty other children participated in the exercise program with
the experimental group. The Learning Circult was an effi-
clent and economical means of providing activity for this
large number of children at one time, The Learning Circuit
was efficient because the large group of children could be
divided quickly into six smaller groups, Also, the Learning
Clircult proved economical because no more equipment was
needed for the entire group than was needed for one-sixth
of the entire group.

The Learning Circuit used in this study was comprised
of the following six stations: blackboard, eye control,

stepping stones, balance beams, bounce boards, and stunts,
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However, additional activities were occasionally included
singly or doubly at the individual stations: 1i.,e., rocking
boards, twist boards, Jug-jogs, Jump ropes, hoops, bean
bags, balls, wands, or templates,

For the exercise program the children entered the
gymnasium with their shoes removed., Each child found a lo-
cation on the floor and sat down, These locatlions were pre-
determined and marked with plastic tape. Each location al=-
lowed the child enough room for freedom of movement,

The children participated without their shoes, This
eliminated some unnecessary noise but mainly the children
were able to feel what they were doing. The children had a
tactile experience through the feet,

The first activity was a set of exercises for large
group participation which lasted approximately four minutes,
This large group of children was then divided as equally as
possible into the six smaller groups, Each group was direc-
ted to one of the six stations,

Each child spent three minutes at each station per
day of the exerclse program, Including the large group ac-
tivities, a total of twenty-two minutes was spent in the ac-
tivities, The total amount of time from leaving the class-
room, particlpating in the exercise program, and returning

to the classroom was a minimum of twenty-five minutes,
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The basic equipment used in the exercise program was
six balance beams, six bounce boards and sixty feet of
blackboard area. The blackboard was painted masonite which
was placed with 1ts lower edge fourteen inches from the
floor,

The children were encouraged to malntain a slow and
easy pace throughout the exercise period., The children were
encouraged to concentrate on the movements required by any
specific exercise. The teacher or alde helped the indivi-
dual child and gave encouragement, The program stressed
self-improvement and not competition,

At least two aides helped with the conduct of the ex-
erclse program, However, it should be noted that the con-
trol group, also, had aldes avallable for its physical edu-
cation undertakings,

This 1s a brief account of the conduct and organiza-
tion of the exercise program, The exercise program was or-
ganized in a sequentlial manner buillt around the growth and
developmental patterns of children in the motor stage.

A copy of the sequential exercises and equipment
specifications for this exercise program may be obtained by
writing Pasco School District #1, 1004 North Mead, Pasco,
Washington, 99301,



CHAPTER V

ANALYSIS OF THE DATA

The individual scores of the children in both the
control and experimental groups on the Pasco Survey of Mo-
tor Abllities were recorded and complled., Table I shows
the mean scores and mean differences between the two kinder=-
garten classes on the pre-~test before the chilldren partici-

pated in the exerclse program,

TABLE I

MEAN DIFFERENCES IN MOTOR ABILITY OF
TWO KINDERGARTEN CLASSES

PRE-TEST
Group N Obtained OM /DM Obtailned Required
Mean t t
Control 19 141,95 32,45

9.18 38 .01 = 2,69
Experimental 27 138,30 26,30

On Table I, the standard error of the difference be-
tween the means for the control and the experimental group
was 9.18, From this the obtained t of .38 was derived,

The obtained t of .38 did not prove statistically signifi-
cant when compared to the required t of 2,69 at the .01 le-

vel of confldence.
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Shown in Table II are relative scores of the control

group and the experimental group after the twenty week peri-
od. The experimental group had participated in the exercise

program and the control group had not,

TABLE II

MEAN DIFFERENCES IN MOTOR ABILITY OF
TWO KINDERGARTEN CLASSES

POST-TEST
Group N Obtained O6M O0ODM  Obtailned Required
Mean t t
Control 19 151,30 43,40

12,00 5.00 01 = 2,69
Experimental 27 211.30 34,70

On the post-test, the standard error of the differ-
ence between the means was 12,00, The obtained t of 5,00
which was found to be significant at the ,0l1 level of confi-
dence,

The obtained mean score of the control group was
3.65 greater than the experimental group's mean score on the
pre-test, However, on the post-test the experimental
group's obtalned mean score was 60,00 greater than the con-
trol group, Therefore, the obtained t of 5.00 on the post-
test was found to be significant at the ,01 level of confi-

dence,
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The motor abilities of the experimental group ap-
peared to be significantly improved after the twenty week
exerclse program over the motor abilitles of the control

group.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

I, SUMMARY

The study was an attempt to determine if through an

exercise program based on the normal growth and developmen-

tal patterns of children in the motor stage, the child'!s

basic motor ability could be improved.

In brief:

1.

The subjects used for this study were all kin-
dergarten children of the Pasco School Dis-
trict #1, Pasco, Washington,

Forty-six kindergarten children concluded the
experiment with twenty-seven of the children
in the experimental group who engaged in the
twenty week exerclse program and nineteen
children in the control group who did not par-
ticlipate in the exercise program,

The Pasco Survey of Motor Abllities was used to
test all the children in motor abilitiles,

The test was administered by the author,

The test was administered to all the children in
November, 1968, and again in May, 1969, at the
beginning and termination of the exercise pro-
gram,

The pre-test and post-test were treated statis-
tically to determine the mean scores and mean
differences between the two kindergarten
classes,

The null hypothesis of no significant difference
in motor abllities bhetween the two groups af-
ter the twenty week exerclse program was sta-
ted,
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After the twenty week program there was a signifi-
cant difference in the motor abilities of the two groups
based on the Pasco Survey of Motor Abilities, The experi-
mental group's motor ability appeared superior to the con-

trol group.
II, CONCLUSIONS

The null hypothesis of no significant difference in
motor abllities between the two groups after the twenty
week training program was rejJected, The motor abilities of
the experimental group appear to have 1lmproved as tested by
the Pasco Survey of Motor Abllities.

The results of the study lead to the conclusion that
if motor activity of some kind underlies all behavior, in-
cluding higher thought processes, then educators must be
more vigorous in the approach to the physical education

programs of children at an early age.
III. RECOMMENDATIONS

The individual tasks of the Pasco Survey of Motor
Abilities should be scrutinized closely for reliability and
the possibility of norms being established for the Survey,

A similar study should be instituted for a three
year period with much larger groups of children. The scho-

lastic achievement of the children should be taken into
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consideration, At the end of the three year period, the mo-
tor abllities and scholastic achlevement of the experimental
group could be compared to the control group. Then 1t
should, also, be noted what part maturation plays in the
development of motor skills.

Much more study and research needs to be done to es-
tablish the relationship between motor abllities and academ-
ic achievement,

There needs to be more research and study in the area
of physical education to indicate the type of developmental

activities which would e most beneficial for young children.
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APPENDIX
PASCO SURVEY OF MOTOR ABILITIES
SPACE AND EQUIPMENT NEEDED

Space needed: The area for administering this survey should
be quiet with no distractions, It can be a classroon,
stage, gym, or office, The floor should be clean,

Equipment: There should be a table, two regular chalrs and
Two primary size chairs, Equipment needed to admin-
ister the specific tasks are listed below,

Task #1 - Shoulder Flexibility
1l - 12" ruler

Task #5 - Eye Control
1l pencil with tack in eraser

Task #6 - Dominance
1, a 12" tube 1" in diameter
2. a plece of hardboard 8" x 14" with a
3/4" hole in the center
E. a 6" tube 3/4" in diameter
a piece of hardboard 8" x 12" with a
mark such as an "X" (no larger than
diameter in tube) in the center
5. a 4" x 12" x 1" stand for #4 above
6. a cup or similar object
7. a pilece of chalk or similar object
8. an unsharpened pencil
9., an unsharpened pencil with tack in
eraser (a pen-size flashlight could
be substituted)
10, a round typing eraser with brush
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Explanation of the Survey:

Task #1
Shoulder Flexibilitz

Lack of shoulder flexibllity may be the first
clue to a writing leglbility problem

In this Survey of Motor Abilities, the test
for shoulder flexibility is taken from the Physical
Fitness Test Manual for Secondary Schools (32;.

The task has two parts:

1. Right shoulder flexibility
2. Left shoulder flexibility

In Item 1, the right arm is placed over the
right shoulder with the left arm placed behind the
back from the left side, To pass the item, the
child must be able to touch the fingers of his hands
together behind his back,

Item 2 is administered in like manner, putting
the left arm over the left shoulder, etc.,

In scoring these items, the actual distance
between the fingers should be noted for those children
who cannot pass the task, Satisfactory completion of
the test is marked with a +.

Task #2
Kraus-Weber Test Items 4 and 5

The Kraus-Weber test of physical fitness was developed
to measure physical strength and muscular fitness, Its
first use was a much publicized comparison between the
youth of America with the youth of Europe.

In a study by R. L. Kagerer (42:42), it was
found that there 1s a high correlation between items
4 and 5 of the Kraus-Weber test and school achievement
among elementary school children, The child who has
difficulty with these two items would appear to lack
general postural and gross motor coordination, For
this reason, items #4 and #5 are included in this
Survey of Motor Abilities.
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In item #U4, the child lies face down on the
floor with his hands clasped behind his head. To
complete this part, the child must raise his head,
shoulders and chest off the floor and hold this posi-
tion for a count of ten, For this item, the child's
legs should be held down,

In item #5, the child lies face down on the
floor with his head resting on his hands, To complete
this part, the child must raise his legs without bend-
ing his knees and hold this position for a count of

ten, For this item, the child's chest should be held
down,

Scoring: Satisfactory completion of activity +
Unsatisfactory completion of
activity -

Task #3 Recognition of Body Parts

It has long been noted that knowledge of body
parts is vital to subsequent development of spatial
relationships, Since the child goes through definite
sequences of spatial development, the establishment
of body image early 1s important, A well developed
body image provides a solid base from which the child
can develop complex perceptual-motor skills (42:34),

The child closes his eyes and using both his
hands touches parts of his body upon voice command of
test administrator, Each part is called at least
twice in mixed order.

A - head E - walst
B - shoulders F = knees
C - elbows G - toes

D - stomach

Scoring: Satisfactory completion for each
body part +
Unsatisfactory completion, hesitancy,
or inability to touch proper area
without searching is marked -

Task #4 Laterality

A chlild must be able to distinguish between
his left slde and his right side and to control the
two sides of his body separately and simultaneously,
in order to be successful in learning (27:32).
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The task that 1is used to determine the childts
present level of development in thils area 1s a game
called, "Angels in the Snow," The child is asked to
lie on his back with his feet together and his arms
at his side, While in this position the child will
perform certain activities at the command of the ad-
ministrator,

In activity #1, the child is asked to move his
arms and legs simultaneously along the floor, In or-
der to pass the task the child must perform the move-
ment in a coordinated and controlled manner, His
hands must touch above his head when his legs are a-
part and touch at his side when his legs are togeth-
er, Activity #1 tests the child's bilaterality, In
activity #2, the child i1s asked to move only the arm
and leg on the right side, Agaln, the child must
perform the movement ln a coordlnated and controlled
manner with no hesitancy in initiating the movement,
restriction in the extent of the movement, nor any
overflow of movements to the limbs on the other side,
This 1s a unilateral activity,.

Activity #3 1s a repeat of activity #2 but
with the left arm and left leg. In activity #l4, the
child is asked to move the right arm and the left
leg 1n the same manner as the other tasks, In acti-
vity #5, the child moves the left arm and the right
leg., Activity #U4 and #5 are cross-lateral movements,
To pass these activities the same considerations as
mentioned in activity #2 are in effect,

Following is a detalled description of the
Laterality movements:

Laterality Movements and Scoring

W

e
<5

Bilateral

Spread and return both arms and legs at the
same time,

Scoring - Satisfactory execution - +
Unsatisfactory execution - -
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Unilateral Right

5
Spread and return right arm and leg at the

same time, Keep oposite arm and leg still,

Scoring - Satisfactory execution - +
Unsatisfactory execution - -

Unilateral Ileft

7,

En
Spread and return left arm and leg at the
same time, Score same as unilateral right,

\

£
Crosslateral right refers to the movement of

spreading the right arm and left leg at the
gsame time,

Crosslateral Right

Scoring - Satisfactory execution - +
Unsatisfactory execution - -

0,

(3
Spread and return left arm and right leg at

->
the same time, Score same as crosslateral
right.

Crosslateral left
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Task # Eye Control

Eye control in the acquisition of reading
skills and other academic subjects 1s important
(19:6). There are many causes of fallure in ocu-
lar control, The following items are designed to
reveal only the extent of control, not the reasons
for failure of control,

Four items, including horizontal, vertical,
and circular movement control along with convergence
make up this test,

To administer these ltems a common lead pen-
¢cil with a thumb tack through the slide of the era-
ser 1s used,

To check the horizontal eye control the exam-
iner holds the pencil upright before the childt's
eyes and about 3 feet before his face, Ask the
child to focus hils eyes on the head of the tack.
Move the pencil back and forth horizontally in front
of his face, The child must not move his head., To
pass the task, the child must follow the tack with a
smooth movement of the eyes with no head movement,

The check for vertical eye control 1s ob-
tained in much the same manner, Here, the pencil is
moved up and down in front of the childts face., In
the check for circular eye control the pencil is
moved in a circle in front of the child's face. A-
gain, the child must follow the task with a smooth
eye movement with no head movement,

Item #U4, convergence, refers to the posture
of the two eyes in relation to the distance of the
target from the eyes., This means that when the tar-
get 1s distant, the eyes are roughly parallel, When
the target is near, the two eyes must turn inward to
see 1t, The eyes must work as a team being equal
distance from the nose at all times, To check this,
the administrator asks the child to focus on the
tack at a point about twenty inches away from the
child's face, The pencil is moved within 3 or &4
inches of the child's nose, To perform this activil-
ty properly the child must exhibit a smooth inward
movement of both eyes equally as the pencill 1s moved
toward his nose,
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Scoring: Success +
Tontinous rhythm or smooth movement
of eyes with no head movement,
Failure -
For eyes that stare or move in un-
controlled movements, If both eyes
do not converge together then, also,
note which eye follows the pencil,

Dominance

A very important facet of the perceptual mo-
tor concept is that "a child cannot realize his full
potential in receptlive and expressive abllitlies un-~
til he develops complete one-sidedness-~that is,
when his leading hand, eye, ear, and foot are on the
same side, be it right or left., There has long been
evidence that speech and reading and visual difficul-
ties may be assoclated somehow with mixed-sidedness
or lack of definite sidedness,” states Delacoto as
quoted by Bird (3:30),

Richmond S, Paine (33:9) has stated that the
apparently dominant hand, eye, and foot should be re-
corded since disproportionately frequent mixed or
crossed dominance 1s a generally acknowledged obser-
vation,

In this survey of motor abilities, there are
three activities each for eyes, hand, and foot,

In item #1 of the activities for eye dominance
the child is asked to lock at an object through a
tube one inch in diameter (such as a golf tube), a-
bout twelve inches long., The child takes the tube in
both hands as it is handed to him directly in front
of his midline, Keeping both eyes open, he 1is asked
to bring the tube to one of his eyes and sight the
object, The eye to which he draws the tube 1s re-
corded,

In item #2 of the activities for eye dominance
the child 1s asked to look through a peep hole, A
plece of hardwood about eight inches by twelve inches
with a three-fourths inch dlameter hole in the center
is used for this item, The board is held in front of
the child's face with the hole positioned at the mid-
line, Keeping both eyes open the child 1s asked to
peek through the hole at the administrator. The eye
that appears at the hole 1s recorded.
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In item #3, the final task for eye dominance,
the child sights through a tube three-~fourths inch in
diameter and six inches long at an X which is 3/4
inch in size, which 1s placed in the center of a
plece of hardboard 8" x 12" supported at a 120° angle
by a stand. The child is seated at a table with the
stand in front of him with the X at the midline of
his body and the stand approximately two feet distant
from his eyes, He holds the tube in both hands away
from his eyes and in line with the X, Keeping both
eyes open, he then draws the tube to one eye but con-
tinuing the focus on the X, The eye to which the
tube 1s drawn is recorded,

In item #1, of the activities for hand domi-
nance, the chlild 1s asked to stand erect, feet to-
gether and arms at his side., The administrator then
picks an object directly in front of the child and
asks him to point to it, The hand he used is record-
ed,

In item #2 of the activity for hand dominance,
a plece of chalk and a cup are used. The child
stands before a table with the chalk and cup in line
with his midline., He then 1s asked to pick up the
chalk and place it in the cup. The hand that he uses
is recorded.

Item #3 1s a quick reaction hand dominance ac-
tivity. The child sits in a chair with his hands on
his knees, His knees should be about 8 inches apart,
The administrator kneels before the child and asks
him to focus his eyes on an obJject (such as a typing
eraser) which is held at the child's eye level but
away from his face, The administrator shows the
child a pencil and instructs him to quickly grab it
when the pencll moves upward from the floor to the
front of the child's face, The hand that he uses to
grab the pencil 1s recorded.

The three activities for determining foot dom-
inance are as follows: kicking the administrator's
hand, the child's initial step in walking, and step-
ping onto a chair,

In item #1, the child is asked to stand erect
facing the administrator, The administrator places
his hands about waist high at the child!s midline.
The child is then instructed to kick the hand, The
foot that is used 1s recorded,
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In item #2, the administrator has the child
place his feet together so his weight is equally
distributed and on command the child walks forward.
The administrator records the foot that steps for-
ward first,

In item #3, the child walks to a chair, at
least 6 feet distant, and places a foot on the seat
of it, The foot that is put on the chair 1is record-
ed.

Scoring: Record R {for right) or L (for left),
according to eye, hand, or foot
used in each activity.

FINAL SCORING

Task #1 - Shoulder Flexibility
Each + recelves 10 points
Task #2 - Kraus-Wever (Items 4 & 5)
Each -+ receives 10 points
Task #3 - Body Parts Recognition
Each 4 receilves 5 points
Task #4 - Laterality
Each 4 recelves 20 points
Task #5 - Eye Control

Items 1, 2, & 3 receive 10 points for each <+
Item 4 receives 15 points for +

Task #06 - Dominance
If 8 or 9 scores are alike = 80 points; 7 items a-
like = 70; 6 items = 60; 5 items = 30
Add the total score

Maximum score is 300 points
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