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CHAPTER I
INTRODUCTION

A problem which confronts education today, and which
causes many children to be unsuccessful in academic achieve-
ment, is retarded reading. The voluminous literature on the
teaching of reading attests to its centrality in the on-going
process of education as it is presently structured, that is,
as the priméry media for the communication of knowledge from
one individual to another, from one culture t¢ another, and
from one generation to another. Havighurst (17) considered
reading to be a developmental task, and pointed out that the
ievel of mental skills demanded by daily living has been
raised by industrialization and technological change.

A review of the literature discloéed an early and sus-
tained effort to call attention to the urgent need for
helping those children who have not attained independent
reading proficiency. Even before the turn of the century
scientific investigations had been initiated for the purpose
of aetermining causes and seekiﬁg possible avenues of remedia-
tion for this difficulty. From 1896, when W. P. Morgan

asserted in the British Medical Journal that the child's

reading disability resulted from congenital alexia, until

the present, the quest for possible means for assisting him



has ensued (40). Although the search at that time was
focused upon the discovery of a single causative factor, no
single source has been identified to account for all reading
problems.,

The child is a single individual who functions in all
areas of his developmental tasks as an integrated system (17).
Developmental psychologists generally support the concept of
the child's expressive behavior in any one situation as a
result of the complex interaction of a multiplicity of forces.
The dynamism of this action system develops as a function of
the formation of the contributing action patterns.

A purely functional psychology can scarcely explain

human and child nature. Functions do not operate

in vacuo, and our comprehension of child behavior

must begin with a factual knowledge of its confor-

mations and patterns. Viewed as a growing complex .

of action patterns, the mind has a developmental

anatomy. . The mind has architecture. Behavior

patterns challenge the same interest in structured

form which the disciplines of embryology and physi-

cal anthropology demand. Maturity traits represent

the achieved and the nascent anatomy of the total

action system of the child (12, p. x).

The bulk of the research focuses upon the more specific
approaches of investigation, seeking to identify or to
describe the degree of relationship between the specific
factors required for mastery of reading skills. Examination
of the literature revealed numerous efforts to explicate the
emergence and maturation of mental processes: in terms of

physical responses to a physical world. The theory that

learning is an integration of sensory-motor activity has, in



recent years, generated questions concerning the nature of
this relationship and the extent to which development in
one area affects the development in another. Expressive
behavior exhibits the inter-relationship between motor and
mental activities, delineated in studies by Harter (16),
showing that children engage in a greater number of trial
and erroxr problem solutions than do adults. An adﬁlt solves
‘a maze problem implicitly with his eyes, but a child_explores
it tactually with his fingexrs (25). His experiences with
his environment are muscular—-a child develops a concept of
emptiness by plunging his clenched hand intc an empty cup (19)——.
and action responses constitute a large body of his learning.
According to Landreth (22), some Russian psychologists sug-
gest that early perceptions are basically motor, that a
young child acquires a mirror image of the objects in his
world, and that this mirror image is a motor image composed
of the pattern of movements his eyes and hands make as they
explore each object. |

The multifactor theory of causation currently supported
by Gates (1l), Monroe (24}, and Robinson {34) emphasizes
technique and materials, initiation of interest, and social
factors, indicating a full-blown sPecialized approach to
controlling factors of perxception and secondary motivation.
Recent interest, stimulated pfimarily'by neurologists, has

~generated new research more directly biological, in the



biological-neurclogical area (32, 37, 39). The increasing
awareness of the multiplicity of causative factors operating
to produce reading difficulties and the general acceptance
of the ﬁnity of the developing child intensify the need for
finding the relationship between these factors and their
combined effects on the child. What factor, or constellation
of factors, operates to inhibit a child's learning to read?
What factor or constellation of factors éan assist him to
acquire this skill and to become a successful reader? What
elements of his training can be implemented in such a way as
to proﬁéte optimal proficiency in his reading response?
There is renewed interest in physical fithess training
as contributor to a child's maximal mental functioning, and
evidence from research in the field:would seem to indicate
that physical fitness and good general health are important
variables in a child's ability to operate at his optimal
level of proficiency (4). Most reading specialists would
agree that good health does provide a sound substructure
which forms the fulcrum upon which pivots successful perfor-
mance., Terman (42) found that his gifted children were above
the average in general health. Although most aﬁthorities
would agree that improved physical fitness ﬁould produce a
more adequately functioning individual generally, there is
little evidence showing the relationship between physical

fitness training and amelioration of reading difficulties.



Findings from studies concerning reading difficulties
and their remediation are inconclusive and confusing. Part
of the difficulty of defining the problem may be ascribed to
the multitude of forces impinging on children in a nomothetic
study. The complexity of the patterns associated with read-
ing difficulties makes causal factors difficult to identify
and to appear somewhat elusive.

In spite of the obstacles, the urgent needs of these
children strengthen the necessity for research which will
lead to a possible discovery of specific and distinctive
program designs in physical fitness training Which will
assist him in becoming a more efficient reader. Perhaps no
single factor of physical ability will ever be found to be
associated with reading effectiveness, but rather'a_general

pattern of physical and motor vitality.

Statement of the Problem
The problem of the study was to evaluate the effect of
specially planned programs of individualized physical
activity upon reading achievement of elementary age school
children with normal intelligence who are experiencing

learning difficulties in reading achievement.

Purpose of the Study
The purpose of this study was to design and evaluate a

program of individualized physical fitness training which



might benefit elementary age school children, with normal
intelligence, who were experiencing reading difficulties.
The study further proposed to measure the effect of the
individualized physical fitness training on reading achieve-
rent, compared to the effects of group physical education
activities, and sedentary recreational activities on reading

improvement.

Hypotheses

To carry out the purposes of this study, the following
hypotheses were formulated:

I. Thefe will be a significantly greater gain in read-
ing achievement of the experimental group than in either of
the two control groups at that grade.

A, There will be a significantly greater mean gain
in reading achievement made by second grade pupils partici=-
pating in the individualized physical fitness training during
a twelvé week period than by those second grade pupils par-
ticipating in the regular physical education piogram.

B. There will be a significantly greater mean gain
in reading achievement made by second grade pupils partici- -
pating in the individualized physical fitness training during
a twelﬁe week period than by those second grade pupils par-
ticipating in the sedentary recreation program.

C. There will be a significantly greater mean gain

in reading achievement made by third grade pupils participating



in the individualized physical fitness training during a
twelve week period than by those third grade pupils partici-
pating in the regular physical education program.

D. There will be a significantly greater mean
gain in the reading achievement made by third grade pupils
participating in the individualized phyéical fitness training
during a twelve week period than by those third grade pupils
éarticipating in the sedentary recreation program.

E. There will be a significantly greater mean
gain in reading achievement made by fourth grade pupils par-
ticipating in the individualized physical fitness training
program during a twelve week period than by those fourth
grade pupils participating in the regular physical education
program.

F. There will be a significantly greater mean
~gain in reading achievement made by fourth grade pupils
participating in the individualized physical fitness train-
. ing program during a twelve week period than by those fourth
~grade pupils participating in the sedentary recreation pro-
gram.

G. There will be a significantly_greéter mean
gain in reading échievement made by fifth grade pupils parti-
cipating in the individualized physical fitness training
during a twelve week period than by those fifth grade pupils

participating in the regular physical education.



H. There will be a significantly_greater mean
gain in reading achievement made by fifth grade pupils
participating in the individualized physical fitness train=-
ing program during a twelve week period than by those fifth
grade pﬁpils participating in the sedentary recreation pro-
gram.

II. There will be a significant correlation between
gain in reading achievement at each grade and gain in pro-
ficiency in selected physical activities.

III. There will be a significantly greater mean gain
in'reading achievement made by the regular physical education
~group than by the sedentary group at each grade level.

IV. There will be a significantly greater mean gain in
reading made by the 30 per cent of the pupils making the
greatest gain in each physical skill than that made by the
30 per cent of the pupils making the least gain in each physi-
cal skill. '

A. There will be a significantly greater mean
~gain in reading made by the 30 per cent of second grade
pupils making the highest gain in each physical skill than
that made by the 30 per cent of second grade pupils making
the least gain in each physical skill, including

l. Arm Hang

2, 8it Ups

3. shuttle Run

4. Broad Jump



5. Fifty-yard Dash
6. Ball Throw
7. Three Hundred Yard Run-walk
B. There will be a significantly greater mean
~gain in reading made by the 30 per cent of third grade pupils
making the highest gain in each phyéical skill than that made
by the 30 per cent of third grade. pupils making the least
gain in each physical skill, including

l. Arm Hang

2. Sit Ups

3. Shuttle Run

4. Broad Jump

5. Fifty-yard Dash

6. Bali‘Throw

7. Three Hundred Yard Run-walk

C. There will be a significantly greater mean gain
in reading made by the 30 per cent of fourth grade pupils
making the highest gain in each physical skill than that made
by the 30 per cent of fourth grade pupils making the least
~gain in each physical skill, including

1. Arm Hang

2. S8it Ups

3. Shuttle-Run

4. Broad Jump

5. Fifty-yard Dash

6. Ball Throw
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7. Three Hundred Yard Run-walk

D. There will be a significantly greater mean
gain in reading made by the 30 per cent of fifth grade pupils
making the highest gain in each physical skill than that
made by the 30 per cent of fifth grade pupils making the
least gain in each physical skill, in¢luding

1. Arm Hang

2. §git Ups

3. ‘Shuttie Run

4, Broad Jump

5. Fifty-yard Dash

6. Ball Throw

7. Three Hundred Yard Run-walk

v. There will be a significantly greater mean gain in
each of the physical skills made by the 30 per cent of the
pupils making the greatest gain in reading than that made by
the 30 per cent of the pupils making the least gain in read-
ing at each grade level.

A. There will be a significantly greater mean
gain in each physical skill (arm hang, sit ups, shuttle run,
broad jump, fifty-yard dash, ball throw, and three hundred
yard run-walk) made by the 30 per cent of tHe second‘érade
pupils-making the greatest gain in readihg than that made by
the 30 per cent of the second grade pupils making the least

'gain in reading.
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B. There will be a significantly greater mean
gain in each physical skill (arm hang, sit ups, shuttle run,
broad jump, fifty-yard dash, ball throw, and three hundred
yvard run-walk) made by the 30 per cent of the third grade
pupils making the greatest gain in reading than that made by
the 30 per cent of the third grade pupils making the least
gain in reading.

C. There will be a significantly greater mean
gain in each physical skill (arm hang, sit ups, shuttle run,
broad jump, fifty-yard dah, ball throw, anq three huﬁdred
vard run-walk) made by the 30 per cent of the fourth grade
pupils making the greatest gain in reading than that made by
the 30 per cent of the fourth grade pupils making the least
gain in reading.

D. There will be a significantly greater mean
gain in each physical skill {(arm hang, sit ups, shuttle run,
broad jump, fifty-yard dash, ball throw, and three hundred
yard run-walk} made by the 30 per cent of the fifth grade
pupils making the greatest gain in reading than that made by
the 30 per cent of the fifth grade pupils making the least

gain in reading.

Background and Significance of the Study

During the decade 1225 to 1935, diagnosis and remediation

of reading difficulties became a chief subject of study, with

the neurologist (27) and the educator (9) both seeking means
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for ameiiorating the deficiency. The distinct problem of
reading defiéiency emerged as a stimulus to research from
both disciplines in an effort to find possible solutions.
The divergent direction of approaches attests to the breadth
of interest in the problem. The followiné years brought into
full bloom the multiple-causation theory of reading, con-
sistent with the concept of the total organism, and reflecting
the vagiety of research approaches to the question. In the
past, researchers have literally gone off in all directions
in the search for those aspects of the developing child most
intimately related tb reading difficulties: the effect of
endocrine disorders (8), visual readiness (36), auditory
adequady (44), sociometric status (23}, intelligence (15),
speech (6), and emotions (43). Diagnosis and remediation of
reading deficiency during the 1920's involved observation of
such motor factors as eye-movements, vocalization, extraneous
bodily movements, and breathing, and placed emphasis upon
methods designed to remedy these Ffactors (40}. IGates (11}
viewed reading retardation as a complex process explainable
only by a group or syndrome of related causes or factors.
The variety of directions in research approaches and the
vigorous interest from varied disciplines reflect the vitality
of the question and the importance of its solution.

Increaéed irmpetus in research during the following
fifteen years reflects an accelerating interest. The mount-

ing number of studies of reading difficulties reflected an
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intensified activity among researchers in this field; in
1934, Tinker reported that 180 studies had been conducted
(40). The number of articles concerning reading problems

appearing in the Educational Index between 1935 and 1950

reveals an unusual interest in that subject. Smith (40)
reported that spiraling interest in this field of reseaxrch
produced an increased number of published articles during
the following fifteen years. Specialists in related dis-
ciplines such as sociology, psychology, and physiology in-
creased their efforts to obtain facts related to reading
deficiency with respect to medical treatment and psycho-
therapy (40).

Concomitant with the upsurge of research was a maturing
research approach manifested in the organizing process of
theory cohstruction, and in greater precision in controls and
more sophisticated statistical techniques (40). These im-
proved technigues and liberal funds made aQailable by the
government were instrumental in stimulating greater emphasis
on high quality research. Financial support of.reading
research on the part of the national government manifests
the general concern for reading improvement and widespread
“accord surrounding its importance to our national welfare.
Truly, reading instruction has grown entirely
new dimensions in the enlarged and important
role it has to play in achieving national
goals. Without a doubt, the national recog-
nition and support given reading instruction
by the government constitute the most salutory

and conspicuous mark of progress in the history’
of American reading instruction (41, p. 9).
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It is apparent from the diversity of investigators
from the varied disciplines of the behavioral sciences--
sociology, psjchology, and education--actively engaged in
research in reading problems, from the increasing number of
published studies concerning this problem, and from the
support afforded by the general public, that alleviation of
reading difficulities is considered to be of central importance
in assisting the child in maximal development of his poten-
tial, and the utilization of his resources,

In épitecaf these favorable situational factors, there
is indication that the number of children who are exper-
iencing reading difficulties is quite high, representing a
rather large body of our school population. It has been re-
ported that the incidence of reading difficulties is as high
as 30 per cent of the school populaticn; and according to
the National Council of Teachers of English, this would
mean that at least four million elementary school children
in the United States are disabled (7);

The severity of the problem begins to appear as one
surveys the high incidence among school children and the
degree of personal loss as an effective individual suffered
by each of those children. Harris (15) reported that
juvenile delinquents as a group have been found to include
many whose reading achievement was far below their mental
ability, and that even though many poor readers avoid delin-

quency, the scars produced by years of repeated unsuccessful
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effort are practically certain to create inferiority feelings
which would.impede normal, healthy personality development.
Sherman (38) pointed out that reading failure frequently
results in an impaired self image, with many children becom-
ing social and emotional casualties as alresult of early and
repeated defeat. Gates (l1) estimated that three-fourths of
the children with reading disturbances develop signs of
maladjﬁétment. Similarly, Natchez (26) noted their anxiety
and reaffirmed the need for prevention. Thus, reflected in
the studies of reading authorities is the anguish and suffer-
ing experienced by children who are crippled in their efforts
at full self development.

Remediation and possibly ultimate prevention of reading
difficulties becomes imperative both as a problem of the
~general welfare and as an imminent problem of the individuals
who comprise the group of retarded readers., Not only is it
important from the perspective of the general good of mankind--
that of maximal utilization of human resources évailable with-
in the human community, and the fullest development of those
resources; but it also undergirds the release of that
precious gift of human kind, self-realization, which flows
from a healthy, whole, fully functioning individual.

More recently, the publication of Kraus and Hirschland
(21) that 57.9 per cent of the sample of American children
failed on one or more parts of the Kraus-Weber Physical

Fitness tests, compared to only 8.7 per cent of the sample
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of EBEuropean children precipitated concern for the physical
fitness bf school children, and consequently has generated
numeyxyous other similar tests. Prudden (31) reported similar
results, as did successive studies (10, 20, 28, 29). 1In 1957,
as an outgrowth of a national conference cal;ed by President
Dwight D. Eisenhower, the American Association for Health,
Physical Education and Recreation Research Council under the
direction of Paul Hunsicker developed a fitness test battery
and established national norms. A second normative study,
conducted in 1964-65, disclosed improved performance on each

test (1). According to the Youth Fitness Test Manual, the

second survey shows "that there has been improvement, but
that much remains to be done" {1, p. 5). Comparative studies
in 1961 reported that British children (3) and Danish chil-~

dren (20} performed better than American children on almost

all measures of the AAHPER Youth Fitness Test, which findings
would tend to support the Council's statemént evaluating the
status of the physical fitness of children in this country.
Recent investigations have revealed that in those par-
ticular studies, specific factors of physical fitness were
related to school achievement (lé), physical fitness measure-
ments were related to specific aspects of school achievement
(5,33), and failure in school work was related to low
physical fitness scores (30). Rosborough (35) studied the
effects of physical fitness training upon the achievement

of poor readers. Perhaps important in the educational
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program for children experiencing reading difficulties is
the physical training which they receive. The present study
was designed to assess the effects of an individualized
physical fitness training program on the reading performance

of thege children.

Definition of Terms

‘Reading difficulty refers to students whose achievement

in reading was six months or more below expectancy.

Individualized physical fitness training refers to a

program of physical education, involving those muscles of
eqdilibrium known as body mechanics, wherein the pupil worked
on his own, not involving partner or group activity.

Regular physical education program refers to the type

of physical education that involves partner or group
activities and group competition.

Sedentary recreational activities refers to those

activities of a recreational nature such as story-telling,
having a minimum of physical activity.

Achievement is proficiency of performance in a given

skill, or body of knowledge (13}..

Reading achievement is the ability to progressively
improve in the basic skill area of reading vocabulary and

reading comprehension, as measured by the Gates-MacGinitie

Tests,
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Selected physical activities are those skills which

contribute to the development of laterality, directionality,
balance, and coordination. For the devélopment of these
ﬁdllsselections'were made from recommended activities for
children in the elementary school. Emphasis was placed

upon running, jumping and landing, footwork, body movements,
rocking, rollihg, stretching and curling, twisting and turn-
ing..

Laterality is the ability to distinguish between the

left and right side and to control the two sides of the body
separately and simultaneously (19).

Discrimination refers to the projection of the left and

right discrimination within the body to objects outside the
body.

Balance refers to the ability of the individual to
maintain his neuro-muscular system in a static condition for
an efficient response or to control it in a specific effi-
cient posture while it is moving. |

Coordination refers to the ability of the performer to

integrate types of movements into specific patterns (2).

Perceptual-motor skills refers to the smooth and effi-

‘cient functioning of sensory and motor nerves and the
connection between then, resulting in rapid reaction to
stimuli with a minimum of effort (2).

Physical fitness is that state which characterizes the

degree to which a person is able to function. Fitness is an
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individual matter. It implies the ability of each person to
live most effectively within his potentialities. Ability to
function depends upon the physical, mental, emotional,
social, and spiritual components of fitness, all of which are
related to each other and are mutually inter-depeﬂdent {14).

Normal intelligence refers to subjects whose I.Q. falls

within the range of 80-120.

Limitations of the Study

Specific limitations of the study were the following:

1. The subjects were students in one school system in
a suburb of a large southwestern metropolitan area.

2. Only those students whose achievement in reading
was six months or more below expectancy were included, Stu-
dents eligible for special education were not.eligible for
this study. |

3. Though not restricted by the structure of the study,
the socio-economic level of the students who participated in

the study was approximately that of middle class.

Sources and Treatment of Data
Data were collected from results of pre—teéts‘and post-
tests of reading.achievement as measured by the Gates-

MacGinitie Reading Tests and from pre-tests and post-tests

of physical fitness as measured by scales from the Youth

Fitness Test as developed by the Research Council of the

American Association for Health, Physical Education and
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Recreation. Data were coded and submitted to the Computer
Center at North Texas State University, where all computations
were made. To test the first and third hypotheses, a simple
analysis of variance and a t-test were used. In analyzing

the second hypothesis, a produét moment correlation was em=-
ployed. Hypotheses IV and V were treated by analysis of

variance, and the t-test.

Summary

The adverse development of a child facing difficulties
in reading, and the prevalence of these difficulties in the
school population generate a pressing need for seeking
nmethods for their remediation. Theory and research support
the inter-relationship between the general well-being of the
total organism and his performance in a given situation.
Further research seeks to demonstrate the presence of a
relationship between symbolic processes and motor activity.
Recent tests of physical fitness disclosed that American
children may be below the level of fitness of children in
other countries.

The present study was designed in an effort to determine
the relative effects of specially planned programs of indi-
vidualized physical activity upon reading achievement of
elementary age school children noxmal in.intelligence, who

are experiencing learning difficulties in reading.
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CHAPTER II
REVIEW OF THE LITERATURE

Awareness of the centrality of reading skills in acquir-.
ing information gave support to increased concern from the
standpoint of iﬁplementing an individual'slavailable resources.
Recognition of its importance cast an aura of urgency which
rose from the poignant.needs of children who.suffer the
humiliation and deprivation engendered by retarded xeading.

Description of the Child with Reading
Difficulties

Who is the child with reading difficulties?  Reading
difficulty has been defined by specialists in terms of in-
congruity between reading performance and age, between read-
ing performance and grade placement, between reading perfor-
mance and some estimation of capacity.. The common thread
interwoven into each of these approaches, however, seems to
be that reading difficulty exists within the child who, in
other modes of behavior, appears to be functioning quite
normally. That is to say, that the child's. reading perfor-
mance seems to be out of harmony with his other observed
behavior. |

The complex nature of reading difficulty reveals itself

in the multifarious descriptions of those children who would
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be classified as retarded readers. Researchers have directed
their efforts toward examining the many sides of these chil-
dren, illuminating their reading lag with respect to their
chronological age, their grade level in schoeol, their esti-
mated capacity, their physical condition, their general
mental ability, and their emotional well being.

To say that a child experiences reading difficulties
means that his reading performance is below the average for
his age and grade placement. Harris (32) found that in
typical elementary schools, approximately one-third of the
children read at their grade ievel, about one~third read one
or more years below their grade level. It is this last
~group which he would designate as having reading difficulties.

The retarded reader is differentiated from that group
of children who manifest general mental retardation. Sol
Garden (28}, in an address to the Texas Association for Chil-
dren with Learning Disabilities, pointed out that children
with learning difficulties are basically normal, even above
average in intelligence, but may have problems of perception,
conception, or physical coordination. Bateman defined
learning difficulty as a discrepancy between estimated
capacity and performance:

. « . those who manifest an educationally signi-

ficant discrepancy between their estimated

intellectual potential and actual level of
performance . . . (4, p. 219)}.
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Kirk (45) poinﬁed out that in education a child possessing
the intellectual capacity to read but who does not learn to
do so aftef an adequate period of time is classified as
having a reading difficulty.

Spache (67) défined the child who may be thought of as
having a reading difficulty more specifically in terms of
the scope of the deficiency, the degree of retardation, and
the duration of the difficulty. The individual is retarded
in a number of reading skills: -an isolated deficiency such
as reading rate can be easily overcome by developmental or
corrective training which fosters maturation, flexibility,
and the improvement of the weak skill. The individual is
retarded by one year or more if in the primary grades, or
by two years or more if older: the degree of discrepancy
may vary with the numbers of children who can be served by
special reading instruction. The individual manifests per-
sistent retardation; that is, he has continued to show this
degree of retardation below his estimated capacity: special
training is not required for the pupil who lags behind only
for a short period from temporary developmental causes.

Although the child experiencing reading difficulties
may be defined operationally in terms of the measured dis-
crepancy-between his reading performance and his age, gradé
placement, or estimated capacity, he may also be described
in terms of characteristics such as physical condition,

mental capacity, and emotional factors. Monroe (56) designated
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learning capacity, congenital or acquired neurological defects,
conflicting cerebral tendencies, poor perceptual habits, and
ill health as contributors to reading disabilities,

Learning capacity defined by a.composite score on an
intelligence test does not predict feading achievement with
certainty. DeHirsh (19} reported that among predictor tests
administered to kindergarten pupils, intelligence quotient
ranked twelfth in predicting reading achievement at the end
of the second grade., It is this very discrepancy between
these two measures which partially defines reading deficiency.
It has been reported that 90 per cent of poor readers ranged
between 80 and 110 on intelligence measures and were evenly
distributed throughout the range (76). Harris (32) found
that among the children who had been referred as non-readers
there were several with intelligence scores of. 115 to 125.

He does qualify this remark by saying that most children

with several reading deficiencies have average or low average
general intelligence. Strang (70) believes that the majoritf-
of the pupils who are reading a year or more below grade
placement have the potential mental ability to read at, or
even above, the level appropriate to their age or grade,
whereas only a smaller percentage of those pupils reading a
year or more below their grade level are mentally retarded.
Monroe (56) reported that among special reading cases, I.Q.'s

ranged from 60 to 150. In general, the range of intelligence
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in the groups of children having reading deficiencies appears
to correspond to that of the general population.

Unlike the intelligence range which indicates normalcy
among.retarded readers, emotional patterns reveal nc such
healthy picture. While emotional difficulties may cause
reading difficulties, emotional problems have also been said
to result from reading difficulty. Fernald (26} reported
the histories of all but four of seventy-six children treated
- for reading disability revealed that they evidenced no emo-
tional instability prior to entering school, that they
entered school joyfully and eagerly, experiencing emotional
upset when their desire to learn met defeat. She traced
negativism toward this failure as it generalized to books}
the school room, the members of the group, and their subse-
quent withdrawal from the group or tﬂeir compensation expressed
in bullying or showing--the "solitary child" or the "bombastic
child" (26, p. 9). Austin (2) wrote in a similar vein, ob-
serving that these children frequently exhibited low self-
esteem or self-concept and an excessive desire to please
others, as well as aggression, expressed in fighting, verbal
attacks, teasing, and clowning, and withdrawal expressed in
daydreaming, a defeated attitude toward reading, defensiveness,

and nervous tension. Supporting these views, Wilking (75}
found that from thirty cases exhibiting emotional disturbances,
only one preceded the reading disability. Jameson.(38)

described the young child who comes to school, anxious about
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this new competitive group and his status within it, as being
unable to learn the complicated task of reading. He feels
hiw own failure, recognizes his lowered esteem as a member

of his group, and frequently suffers shame which is intensi-
fied by parents and teachers. Spache (67} found that five
patterns appeared among retarded readers in elementary
school: hostile, adjustive, defensive, solution-seeking, and
autistic. Observations of children with reading difficulties
yield a very high incidence of emotional difficulties, and a
preponderance of research and opinioﬁ points toward the
appearance of the reading difficulties prior to the emergence
of emotional maladjustment.

The general physical condition of the child has been
considered to be a factor which contributes indirectly to
reading problems. School absences resulting froh ill health
characterized some retarded readers (56, 77, 19); however,
authorities gave more support to the theory of lowered
vitality, depletion of energy, and iﬁadeqﬁate stamina to
function at optimum levels of performance. Chronic conditions
such as rheumatic fever, asthma,‘heart trouble, and sinus
infection tend to lower the child's output (32). Austin (2)
included among these factors the childhood diseases, and
emphasized that a lowered vitality could predispose a child
to SUSCeptibility. Witty and Kopel (77) listed allergies as
a contributing factor to reading problems. Dechant (18)

emphasized that any physical ihadequacy makes it difficult
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to become enthusiastic about learning: not only are the
child'é.respdnses impeded, but also his attention is dis-
tracted from orientation in his work to focus ﬁpon his
physical problem. Eames (22) cited pituitary dysfunction

as a contributor to reduced eye span and increased number

of fixations. Previously, both Harris (32) and Mateer {54}
had noted the high number of glandular imbalance problems
among poor readers. Toxic conditions caused by infections
could produce visual and hearing deficiencies (8). The
child’s lowered vitality is sometimes closely related to the
process of learning to read: he tires rapidly and cannot
continue a sustained seqguence of responses (32); he cannot
compete successfully with healthier classmates {3); he
fatigues quickly and becomes irritable and inattentive (19).
As the tension mounts, the pupil becomes uninterested, dis-
gusted, and may even turn from reading completely (19). As
Dechant succinctly expressed it, "In general, good health is
conducive to good reading, and poor health is often associ-

ated with reading deficiency" (18, p. 42).
Rationale for Study

Total Organism

The theory that physical fitness may be a factor affect-
ing a child's successful reading performancé has its roots
in both organismic psychology, which emphasizes the inter-

action between mental and physical factors, as well as in
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behavioral psychology, which underscores the function of
sensory-motor processes in learning. Some theories embody
the concept that teaching methods are not the solution to
reading difficulties, that reading is a part of the total
growth énd intimately related to it, that reading develop-
ment is rooted in biology, psychology and education. Support
for the biological or maturational theory may be found in
studies of the differences between boys and girls in reading
achievement, the relationship between reading achievement

and the physiology of the mother, the achievement of siblings
and the mother, the achievement of siblings, and the rela-

- tionship to secondary sex characteristics (1). Growth curves
of individual children reflect that physical, emotional, and
intellectual modification is generally unified: the child's
readiness for reading depends upon his general development
(1). From such multifarious investigations has emerged the
multiple causation theory of reading difficulty. Because of
the complexity of the interactions which exist between the
many factors in a child's development, the dynamic quality

of this relationship is an important consideration. To study
the child, one must conceptualize him organismically, as a
total person; but also, to understand the total child, one
must delineate the components. Harmon (31) supported the
concept of the synthetic approach, since advancing research,
the use of more precise measuring instruments, and the appli-

cations of dynamics to the problems of human behavior have
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repeatealy shown that no single function of the living
organism can be considered without taking into account the
interactions which that function has with others with which
it is connected,

Such a theory of the interrelationsﬁip of human functions
"gives rise to a "flesh and blood" hypothesis concerning
learning efficacy: it is indicated that the higher thought
proceséés can be no more efficient than the motor abilities
which cradle the mind and give expression to all behavior.
John Watson attempted to seek methods for describing all
human behavior in terms of muscular responses, defining
thought as sub-vocal speech (74}). A more moderate view does
assert, however, that higher forms of behavior emerge from
their roots, implanted in motor learning, and depend upon
the basic structure of the muscular activity from which
they develop. That muscular activity is involved in symbolic
processes of the intellect has not been empirically estab-
lished; however, there is evidence that thinking is at least
accompanied by a general increase in muscular tension (42).
Electrodes placed on fingers havg indicated tension in these
muscles when the subject was thinking of some manipulatory
task (59). As early as 1932, studies by Jacobsen (37) showed
that when one thinks, his muscles are also active. éubjects
having been instructed to imagine counting, while the neural
and muscular activities of their tongue were recorded, gave

evidence of talking sub=-vocally. Max (55), also in the
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1930's, instructed deaf mutes to multiply and divide numbers
"in théir heads." Eighty per cent of them exhibited muscular
activity in their hands, with some of the movements suffi-
ciently large to be seen by the naked eye., Thirty per cent
of the subjects with normal hearing, given the same study,
indicated sign of hand movement but with less magnitude.

More recently other studies (37, 34) have indicated a rela-
tionship between thinking and motor activity, and specifi-
cally between reading and motor activity (23). The importance
of these studies seems to be that problem-solving behavior
seems to be accompanied by muscular movements. It seems
reasonable to assume that there is a relationship between
learning the symbolic processes like reading and the ability
of the corganism to respond muscularly.

The educator who works with the child cannot ignore the
interactions or interrelations among what McCandless ({50)
names the three major classes of behavior, for which he de-—
signed a schema to represent the facets of child development
upon which workers from various disciplines tend to focus
their inquiries (Fig. 1l). The apex, or angle of greatest
emphasis in the school setting is labeled school achievement
and academig aptitude, and represents the focus of concen-
trated effort by parents and teachers. The lines intersecting
at B enclose the personal-social-emotional éspects of the
child's behavior, and refléct the greatest area of interests

by school counselors, clinical and school psychologists,
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A.5¢hoo! achievament-academic aptitvde

i B. Personal-social-emational C. Physical-motor

Fig. 1--A sketch of how the child and his behavior and
characteristics may be usefully viewed. The double-headed
arrows indicate interactions (50, p. 4).
psychiatrists, sociologists, social workers, and law enforce-
ment officers. The area enclosed at C represents the child's
physical attributes, including body type, strength, and
motor coordination. McCandless observed that teachers and
welfare workers are likely to ignore physical behavior, while
medical’personnel and physical education teachers may focus
on it to the neglect of its interrelation with the other two
facets.

Such a view of integrated processes underlies Carmichael's
(13) theoxy of behavioral development. According to_Coghill;
the pattern of behavior expands as an integrated, unified
whole; within the total patterns, partial patterns appear,
and by the process of individuation acquire varying grada-

tions of independence. Such a theory is contrary to the
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concept of the progressive integration of increasing numbers
of discrete units. However, Carmichael pointed out that this
theory of the organization of behavior does not fully explain-
develo?ment. Activities become differentiated in varying
rates, some responses being finely differentiated, while

specificity has not become apparent in other responses (13).

Total Organism and Physical Skills
Modern physical education, reflecting this view of life
as totality, and emphasizing education through the physical,
has its foundations in the biologic unity of mind. and body

(76). As early as 1907, J. M. Tyler in Growth in Education,

demonstrated that exercise of the large muscles of the trunk,
arms, and legs is essential for stimulating growth and
development of the maintenance organs and of the brain and
mind (51). Physical skills permit the child to explore the
environment, thus lending concreteness to mental process (68).
Upon this relationship rests Kephart's theory that motor
flexibility promotes greater capacity for adaptability, which
underlies the elaboration of behavior required of the complex
human organism (44). Behavioral'adaptability.enables the
child to respond to new situations with a wider repertoire.
The capacity to shift from one configuration of behavioral_
responses to another is a function of muscle flexibility in
conjunction with the process of generalization and discrimina-

tion and is basic to the modification of behavior. Such
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plasticity of response originates in the interplay of nerve
and muscle. The process of reciprocal interweaving, explained
by Gesell, sharpens the focus on a multiplicity of simultaneous
processes operating in the performance of a simple motor task
such as clapping {29). Some muscles are flexed while others
are extended; one hand proceeds in one direction, while the
other travels in the opposite plane; they meet in the center
at the same time--thus we see involved reciprocal inervation
muscle strength, directionality, laterality, and time, all
coordinated to emerge as a single constellation. The reper-
toire of constellations available to a child and the fluidity
with which he shifts from one set to another underlies his
capacity to respond appropriately to new. situations and his
adaptability in learning new responses.

Hunt (35) emphasized the role of fluidity in that the
more variation in reality which a child has encountered the
better equipped he is to cope with new éituations. In their
search for the nature of this integrative process, researchers
have attempted to isolate the components contributing to this
relationship. More recently the;e has emerged a renewed
impetus to the search for the dynamism of that relationshipf
there have evolved questions pertaining to the interaction of

these components within the developing individual.
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Total Organism and General Physical Condition

One process, specifically reading, has been associated
by most authorities with a multiplicity of factors, both
native and environmental. While authorities agree that the
general physical condition of the child is related to his
reading achievement (18), the dynamics of the interaction are
not clearly established; however, a variety of studies re-
flect the role of the general physical_condition in contrib-
uting to the functioning of the total organism.

One may think of skills, the ability to think, and
emotional status as contributing to the total well being of
the child, with illness and handicaps subtracting from it.
Skillful performance in strenuous exercise conserves energy,
thus contributing to the energy product (68). Kraus and
Raab (46) pointed up the syndrome of lack of physical exer-
cise and emotional difficulties, inferring that physical
activity promotes adaptability to stress, lowered neuro-
muscular tension and fatigue. Endurance; the antithesis of
fatigue, has been directly correlated with strength relative
to weight. The individual who has underdeveloped muscles is
susceptible not only to occasional fatigue, but also cumula-
tive fatigue which precipitates illness. The ratio of work
load functions to produce muscular efficiency; thus an under-
developed network of muscles is operating alﬁays at a lowered
level of efficiency (51). In addition to increased fatigue,

there is a greater susceptibility to infections. Xarpovich ({43)
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proposed that physical fitness research seek the relation-
ship between the functions of various organs at different
levels of exertion. Accelerated exercise strengthens organic
systems, including the heart; active individuals have lower
blood pressure, have greater breathing capacity aﬁd lower
pulse rate (57, 71). Slater-Hammel (66) found balance among
groups of athletes to be superior to that of non-athletes.
The inference from this study would support the efficacy of
physical training in establishing kineéthetic skills contrib-
uting to the equilibrium of balance.

Rogers (62) described the processes of body mechanics
founded upon basic operational principles, the stabilization
forces of being off balance and the diagonal and reciprocal
arm-leg coordination. When an individual walks, he literally
falls forward, then modifies his foot position to maintain
his balance, by adjusting his base to correspond to his new
center of gravity. The leg muscles provide the propulsion,
while.the abdominal muscles provide a foundation for the
swinging motion of the pelvis.

The act of throwing similarly calls into opération the
force of gravity and the equilibrium of balance. When the
individual moves his foot forward or off the ground, the -
front corner is unsupported and the center of gravity moves
just in front of the foot which remains on the ground.
Gravity causes the body to fall forward, the rear foot
thrusts, and the arm swings—-a summation of forxces called

into play to maintain the balance of the organism.
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Throwing a ball requires the interplay of forces
present in reciprocal coordination. The foot opposite to
the throwing arm moves forward, the trunk leans forward,
moving the center of gravity ahead of the base. The throw-
ing arm.moves forward with the foot. Adequate proficiency
in these skills contributes to a well developed, well inte-
grated boedy.

Definition and Classification of
Motor Skills

Developmental trends in addition to demonstrating an
interrelation between the specific factors of human matura-
. tion, also indicate increasing specificity and progressive
differentiation (36, 58, 65). Bayley (5) noted that during
the first fifteen months there is a strong relationship be-
tween motor and mental abilities, in the sense that achieve-
ment in one area was accompanied by achievement in the other -
area. However, after this time the relations were low, but
positive. Jones {40) reported 1itt1e'relationship;between.
intelligence and motor performance in a group of adolescents.
Such findings point toward differential development of various
factors, although they do not support autonomy of these
factors nor their independent development. It should be
noted that Kagerer (42) found that strength of upper back
muscles and lower back muscles was correlated with all parts
of the Metropolitan Readiness Test performances in a group

of 409 children. Rosborough (63) found that all 20 of her
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retarded readers failed the sit-up test, which requires
strengéh in the abdominal muscles. There was no indication
as in the Kagerer study, that these children displayed in-
adequacy in those parts of the test which require strength
in the low back and upper back.

Therefore, it seems useful to examine the interrelation?
ships between the various factors of specific physical
abilities., Will a boy who lacks'proficiency in ball throw-
ing also be poor in foot races? It appears that these rela-
tionships are strong in infancy, but diminish later in
childhood (5). Early tests of motor ability are exemplified_
by that designed by Cowan and Pratt (17), who atﬁempted to
predict this ability in three- to twelve—yeai~olds by theix
performance or the hurdle jump. Their theory rested upon
the observation of the multiplicity of components reguired
in this aspect of motor achievement (72). However, Hartman
(33) administered to fifty-six children between forty-nine
and seventf—eight months cf age the following motor tests:
hurdle jump, jump-and-reach, standing broad jump, baseball
throw, and the thirty-five-yard dash. Thompson concluded:

'The low inter-correlations between the five

motor tests (.36 to .56) suggest that while the

tests have something in common, different motor

abilities have been sampled to a large degree.'

The hurdle test was not found to be a superior

measure of motor development (72, p. 261).

He offered three possible explanations for the low inter-

correlations typically found among different motor abilities: .
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differential opportunities for motor practice, no general
factor of motor achievement, inadequate research to design
tests for a general factor of motor acﬁievement (72) .

Clark diagrammed basic components of physical fitness
to show their relationships (Fig. 2). Underlying the entire
physical structure, organic soundness and propexr nutrition
form the basis upon which physical fitness rests. Clark
defined the various elements in the motor fitness hierarchy
graphically represented in terms of the nature of the skill
and the type of activity in which it is employed. Muscular
strength is that which is applied in a singular muscular
contraction and is evident in grip strength. Muscular endur-
ance is the ability to continue muscular exertions of less
than maximal magnitude, and is basic to such activities as
chinning. Circulatory endurance is the moderate contractions
of large muscle groups for relatively long periods of time,
which require an adjustment of the circulatory-respiratory
systems to the activity, required in the fifty—yard dash.
Muscular explosive power is the ability to release maximum
muscular force in the briefest period of time, a component
in performing the standing broad‘jump. Agility is speed in
changing body positions or in changing direction and is
necessary to successful performance of the shuttle run.
Speed is the rapidity with which successive movements of the

same kind can be performed, as in the fifty-yard dash.
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Flexibility is the range of movement in a joint or sequence
of joints and is a component of the elephant walk.

These classifications represent the more unified factors
of physical performance, which facilitate conceptualization
of the major components and their relationship to the
generalized ideas of physical ability. However, more useful.
for understanding the relationship between the factors in-
cluded in this study is a finer taxonomy set forth by McCloy
and Young (52). Each of these relates to one or moxe of the
physical skills that were given emphasis in the training
programs of this study.

In their discussion, McCloy and Young (52) refer to
muscular components. Therein strength, speed, endurance, and
circulb-respiratory areas were delineated and described in
detail. Agility, flexibility and directionality comprised
the second large category. Their third group of factors re-
ferred to were kinesthetic sensitivity and control, each
comprising elements of body balance. Included here were
classifications such as abilities to sense through proprio-
ceptors in muscles and joints, pqsitions of the body and
coordination for combined type movements. The fourth group
of components dealt broadly with spatial relations, the
factor of perceiving geometrical interrelationships, use of
sound judgment concerning time, height, distance and direc-

tion. The fifth broad group referred to timing and rhythm,
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each of which is related to insight into the nature of a
skill and to general kinesthetic sensitivity and control.

It is interesting to note that these categories, far
from being mutually exclusive, were partially defined in
terms of their relationships to other factors. However, the
general trend appears to measure the independence of the
development of specific skills rather than to attempt to
identify a general factor of motor achievement. Such a line
of development appeared in the writings of three leading
researchers. Bovard and others quoted Brace in the 1927

edition of Measuring Motor Abilities: "For purposes of this

study, the term ‘motor ability' is used to apply to that
ability which is more or less general, which is more or less
inherent, and which permits an individual to learn motor
skills easily and to become readily proficient in them" (9,
p. 340). McCloy and Young (52) listed thirteen factors un-
correlated with other factors and nine compound factors
comprised of two or more orthogonal factors. This trend
toward more molecular emphasis in research was reflected

by Clark: "The concept of specificity as contrasted with
generality in motor performance must be recognized. The
measurement of all specifics entering into complex motor
activities of many types is the most desirable approach to
their evaluation" (14, p. 263). Current research reflects

stimulated interest in defining empirically the strength of
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the relationships of these components. Laubach and McConville
(49) investigated the relationship between muscle strength,
flexibility and body size. Berger and Blaschke (6) attempted
to determine whether static strength or dynamic strength was .
more highly related to motor ability; Bexrger and Henderson (7)
studied the relative relationship between leg power and static
and dynamic leg strength; Colgate (16) investigated the rela-
tionship between arm strength and arm speed.

Defining oxr classifying, as well as thé process of
developing motor skills is therefore a long range and complex
set of activities. It appears to have numerous facets which
directiy affect one's physical well-being and development of
motor skills.

Measurement of Physical Fitness and of
Reading Achievement

Physical Fitness

Interest in the measurement of physical ability was
manifest as early as 1873, when Sargeﬁt worked out his
strength tests. A quarter of a century later Brace answered
the demand for a scale of motor ability tests of general
coordination, including twenty stunts to assess agility,
balance, control, flexibility, and étrengthl(Q). These
scales were designed to test what was considered to be a
~general motor ability for the homogeneous grouping of pupils

for gymnastics.
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In 1937 McCloy revised these tests, producing the Jowa
Brace, whose correlation with stunt type activities was high
(.45 to .60) but whose relationship to sport skill was weak
(.00 to .35). Reliability measures indicated a high degree
of consistency: test-retest correlations at six month
intervals were .87 for children five to nine years of age,
but declined to .53 to .88 for secondary pupils, and vari-
ability according to sex differences influenced the stability
indices in the older group (24). |

Oseretsky designed a series of tests for the purpose of
designating motor development. A revision of the original

scale, the Lincoln-Oseretsky Motor Development Scale, included

items of hand and arm movements measuring speed, dexterity,
coordination, and rhythm, motor items of balance, and jump~-
ing. Espechende concluded from findings reported by Sloan

of low correlation with gross motor tests and the similarity
of scores for boys and girls that this test does not measure
strength or power (25). Carpenter adapted for primary chil?l

dren McCloy's General Motor Capacity and General Motor

Ability tests (51).

Larscn (48) listed motor teéts in three categories:
tests of fundamental elements underlying the performance of
a skill, tests of fundamental skills, and tests of specific
sports-such as gymnastics, basketball, baseball, football,
swimming, etc. Fundamental skills were listed as running,

jumping, vaulting, throwing, kicking, climbing, and catching.
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Elements underlying the performance of a skill are accuracy,
sPeed,'éndurance, contrxol of voluntary movement, agility,
balance, body coordination, sensory motor coordination,
rhythm, and strength. By factor analysis Larson attempted to
determine the relation of each component to motor ability,
and reported that dynamic strength, static dynometrical
strength, gross body coordination, and abdominal strength
were significant.

More recent development of physical fitness tests
evolved from a search to measure the capacity of an individual
to perform his daily tasks without undue fatigue. Franklin

and Lebsten designed the Indiana Physical Fitness Tests for

elementary and high school boys and girls to include straddle
chins, floor push-ups, vertical jump, and sqguat thHrusts for

twenty seconds (14). The Washington Motor Fitness Test,

developed by Kirchner for boys and girls six to twelve years
of age, includes the standing broad jump, bench push-ups,
curl-ups, squat jumps, and 30-yard dash (l4). A more in~
clusiﬁe test prepared by the public schools in Tulsa, Okla-
homa, includes the 25- or 50-yard dashes, pull-ups, zigzag
run, sit and reach, sit-ups, 300; or 600-yard run-walk,
broad jump, soft ball throw for distance, and the side-step.
Percentile norms were developed for various categories (14).
In 1954, Kraus and Hirschland {47) reported'a test of mini-
mum muscular fitness which measures musculaf strength and

flexibility. The test consists of six items:
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1. Straight knee roll-up

2. Flex knee roll-up

3. Finger tip floor touch

4. Supine position leg 1lift

5. Prone position chest 1lift

6. Prone position leg lift
They were designed to measure the strength of the abdominal
psoas muscles, strength of the abdominal muscles with the
help of the psoas, strength of the psoas and lower abdominal
muscles, strength of lower back muscles, and length of back
and hamstring muscles (flexibility). However, Harris {32)
reported that this test had not been adeguately validated and
that questions have been raised in regard to the arbitrary
scoring system and to the disproportionate effects of certain
test itemsin relation to the total test results.

The Oregon Motor Fitness Test measures six elements:

arm and shoulder girdle strength and endurance, abdominal
strength and endurance, muscular power, running speed and
endurance, agility, and trunk flexibility. Tes£ items
selected to measure these elements revealed multiple corre-
lation coefficients ranging from .91 to .95, and included,
for boys, the standing broad jump, floor puéh-ups, and knee-
touch, sit-ups, and for girls, hanging in flexed arm position,
standing broad jump, and crossed-arm curl-ups (14) .

The diversity of the elements measured by this test

vividly exemplified the gradual morphology of current test
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theory from a one-dimensional general factor approach to a
multifactor sampling theory which undergirds present physical
performance tests. According to Rarick (60), "It is held
that the individual performing well in these tests is equip-
ped to meet effectively the everyday physical demands of the

American culture, with adequate reserve left for emergencies.”

Reading

Fifty different tests of silent reading are listed in

the Sixth Mental Measurements Yearbook (ll), indicating

active publication in this field. Reading tests may be
grouped into three categories by function: survey tests
which ascertain knowledge of vocabulary, comprehension, and
rate, indicating generally the pupil's abilities, and reflect
the grade level at which he is reading; diagnostic tests
which give a ﬁore detailed analysis of specific skills; and
special tests like vocabulary and speed.

The first of these, the survey test serves primarily to
determine a child's general level of reading, and are pri-

marily power tests. The Gates Primary Reading Tests, first

published in 1926, test word recbgnition, sentence reading,
and paragraph reading for children reading at grade one
through grade two, five months {10). Anderson (1) considered
the test to measure effectively the primary child's ability

to recognize words and their meanings as expressed in pictures,

to read sentences, and to read paragraphs. The format of the
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word recognition test presents a picture accompanied by
four words from which the child selects and marks the one
which accurately names the picture. The sentence reading
test presents a brief sentence accompanied by two pictures
from which the child selects the one which accurately de-
picted the content of the sentence. Paragraph compréhension
is measured by the child's ability to perform some task from
written directions.

Beginning with the primary level and extending through

the upper grades are such tests as the Stanford Achievement

Tests, the Gates Basic Reading Tests, the Metropolitan

Achievement Tests: Reading, and the more recently developed

S.R.A. Achievement Series.

The reading section of the Stanford Achievement Test,

first published in 1922, is a survey type which measures
paragraph comprehension and word meaning and provides a
gross indicator of reading achievement. lRobinson {61) in
reviewing the 1954 revision considered the split half
reliabilities of the two parts for grades three through nine,
which ranged from .82 to .92, to be satisfactory, but criti-
cized the time limit requirement; which, in her opinion,
diminishes its effectiveness as a power test.. Townsend (73)
observed that although the test requires a great deal of
reasoning, it is limited by the scope of the gkills which it
samples, He recommended a supplementary test of study skills

for use in the upper grades. The span of thirty-two years
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between the original publication and the latest edition
indicates that the demand for this type of test has been
consistently strong for many years.

Anotherx survey test for primary and upper grades, the

Gates Basic Reading Test, first published in 1926 and revised

as recently as 1958, produces a more refined report of a
child's‘proficiency: three speed and accuracy tests, reading
for general Significance, reading for precise directions,

and reading for details; and two power tests, vocabulary and
comprehension. Dunn {21) pointed out that the wide range in
the ages of children taking the tests maﬁes the speed test,
which contains material of fairly uniform difficulty, unin-
teresting for the older ones or too mature for the younger
ones. ‘it should be noted that percentile scores have in
recent editions been presented to supplement the older indexes

of reading age and reading grade level. The Metropolitan

Achievement Tests: Reading, first published in 1939 and

most recently revised in 1962, measure four levels, ranging
from grades two through nine. Upper primary reading tests
for grade two measure vocabulary and word recognition, a
measure of phonic ability, and word discrimination. The
upper levels yield scores of vocabulary and word recognition,
and sentence and paragraph comprehensidn (61). Robinson
points up that this test, although of the survey type, does

offer possibilities for analyzing weaknesses and strengths.
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Because the reliability for each sub-test is .79 to .96 and
content validity appears to be substantial, examination of
performance of each sub-test could yield a subjective indi-
cation of a child's performance in that type of reading.

The more recently developed S.R.A. Achievement Series:

Reading, yields, like the previous ones;a two~fold measure--
comprehension, designated.by the child's ability to locate
specific information and overall meaning, his ability to
locate information in several places aﬁd compare the infor-
mation to choose a correct alternative, and the ability tq
locate information and to make deductions and to form hy-
potheses; and vocabulary, designated by the child's knowledge
of the literal meaning of a word and by his interpretation
of the meaning of a word in context. Although the gross
scores give a rough indicator of level, the .types of skills
sampled require the child to employ a diversity of reading

skills, and like the Gates Basic Reading Test, represent a

fairly refined, and thus a more sensitive, instrument than

the earlier tests. Bryant (12) observed that because it is

a power test, speed, especially important in the upper

grades, is not measured. The unlimited time stipulation
permits the child to search back over the material for an
answer, a process which in his opinion limits its effec~
tiveness in measuring comprehension. - Derrick (20)'criticized-
the length of the paragraphs and pioposed that shorter

passages could adequately measure comprehension. On the
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other hand, he observed that the vocabulary words, taken from
the context-of the paragraphs, were limited. Therefore it
would appear reasonable that the test makers may have
lengthened the paragraphs in order to incorporate a more
varied.vocabulary. As was observed previously, percentile
scores for this test supplement the older norms of reading
age and reading grade level.

The continued use of reading achievement tests as a
measure of a child's ability to make meaningful interpreta-
tions from written symbols would seeﬁ to indicate a rather
widespread confidence in their efficacy. However, questions
concerning the degree of relationship between the child's
responses on the tests and his efficiency in the day-to-day
process have been asked. One rather persistent question
appears in the reviews concerning the nature oflthe informa-
tion comprising the paragraphs and the amount of prior
experience the child has had with the content of the material
(1). Test makers attempt to control'this.factor by sampling .
a variety of fields (30). Another problem surrounds the

interaction of speed and power: some tests measure only

power, for example the S.R.A. Achievement Series: Reading
Test cited previously; whereas others measure these Separately,

exemplified in the Gates Basic Reading Test. The problem is

exemplified in reviews of two of the tests. Robinson (61)

observed that the manual for the Stanford Achievement Test

states that the tests are not speed tests, yet also states
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that the time limits are to be extended under no conditions.
She pointed out that an element of speed could influence a
child's comprehension score under such a limitation, and

recommended the Gates Basic Reading Test as a test of compre-

hension. However, in considering the comprehension section

of the Gates Basic Reading Test, Bryant (12} held that the
unlimited time allotment permits the child to search back
over the material, thus possibly invalidating the test as a
measure of comprehension. The probleﬁ of scope appears,
especially in tests of the upper grades, in such skills as
reasoning and evaluation (73). 1In spite of the apparent con-
fusion concerning just what reading 'is, there appears a
continued trend toward refinement and diversification,
accompanied by additional descriptive interpretation of the
results yielded by statistical data exemplified in the in-
corporation of percentile scores.
Possible Relationship between Physical
Fitness and Reading Achievement

Concurrent with this effort to identify and measure
specific factors, ¥s a renewed interest in the interrelation-
ships between physical abilities and academic performance (64).
Recent interest in physical fitness in the muscular sense has
generated interest in its effects on reading proficiency (69,
39, 64). The results of these studies are inconsistent and
inconclusive in that the findings vary. Many of these studies

have been correlational between factors at a single point in
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time and have not assessed the relationship between increased
physical proficiency and achievement.

Rosborough (63} outlined a diagnostic and training
program for twenty children of average or above-average in-
telligence, ranging in age from five to seventeen--fourteen
boys and six girls who were experienciné extreme reading
problems. Diagnostic procedures revealed that the children
Iexhibited one or more of the following symptoms:

Immaturity

Poor posture

Accident proneness

Necessity for orthopedic shoes

Articulation problem with x

Cognate sound confusion auditorially

Dropping to voiceless consonants

Immature eye functioning

Limited eye span

No eidetic memory

Reversals

Poor handwriting

Fist, rather than pincer grasp

Mixed domiﬁance {63, p. 9).

She pointed out that musculo—skeletal performance is in-
volved in each of these characteristics, and that this might
be one of the_aspeéts of the reading problems. Clinical

tests of physical fitness revealed from the Kraus-Weber
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Physical Fitness Test and specific observational tests that

100 per cent of the children could not perform the frontal
sit-ups, while large portions of them failed to be proficient
in the frontal leg lift, balance beoard mounting, and flex-
ibility. Examinations indicated that all the children had
tight heads and were unable to maintain steady eye movement.
The children received training both in the office and at
home. Results indicated that they had, at the time of the
report, acquired the ability to do frontal sit-ups, to skip,’
to jump rope, and to do balance beard work. Improvement was
reported inlhand coordination, use of eyes, reading, and
school work in all classes.

Investigating the contention that physical fitness is
related to mental achievement, researchefs have conducted a
wide variety of studies which compare intelligence with
measures of physical ability, motor proficiency, motor power,
physical efficiency, neuro-muscular capacity, dexterity, and
athletic ability; and various aspects of motor ability have
been compared to teachers® ratings, scholasticlratings, and
achievement scores.

Although a number of these studies failed to reveal a
direct relationship between physical fitness and achievement
in school, relationships betﬁeen factors showed promise of
further study. In 1962, McCollum {53) compared physical
fitness to intelligence, academic achievement, and attendance

in school. His subjects were 172 male students enrolled at
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Green County Technological High School, Paragould, Arkansas.
The physically fit group consisted of 28 boys receiving the

highest score on the AAHPER Test. The physically unfit

group consisted of 28 boys who scored the lowest on the

AAHPER Physical Fitness Test. Intelligence and achievement

were measured by the California Test of Mental Maturity and

teacher grades. Attendance was recorded daily for every
student in each of his classes. Results indicated no sig-
nificant difference between the physically fit and the physi-
cally unfit as measured by the fitness test and their
perforﬁénce on the intelligence test. _The physically fit
did, however, surpass the children in the unfit group in
class attendance and grade point average.

Similar findings resulted from a 1961 study by Clark
and Jarmon (15) conducted to study the relationship between
the academic achievement of boys and certain grbwth and
physical measurements. The question concerned whether or
not a person's learning potential for a given level of in-
telligence is increased or decreased in accordance with his
or her level of physical fitness. Subjects of this study
were 217 white male students, 9, 12 and 15 years of age, en-
rolled in the public schools of Medford, Orégon. They were
divided into high and low groups according to their perfor?
mance on a strength index and on physical fitness intexes.
The high groups had significantly superior grade point
‘averages in their class work and significantly highet averages

on standard scholastic achievement tests.
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Kagerer (42) attempted to measure the relationship
between various components of physical fitness--endurance,
strength, and flexibility--and school achievement of first
grade children. Using 409 children in the public school
system of a midwestern city as subjects, Kagerer correlated,

item by item, their test scores on the Metropolitan Readiness

Test and the Kraus-Weber Test for Minimum Fitness. Two

tests in the muscular battery reflected a significant
correlation with all parts of the achievement test, while no -
other significant correlations existed. These £ests neasured
strength and/or flexibility of the upper and lower bkack
respectively. It was hypothesized that the back tests were

an indication of postural insufficiency, and that difficulties
in posture were related to school achievement.

An individualized physical training program was designed
by Foster (27) to evaluate the effectiveness of mobility.
training, as outlined by Delacato, as a technique for im-
proving reading achievement and intelligence test scores for
fourth- and fifth-grade boys with mixed dominance. Seventy-
one subjects selected on the basis of right-handedness and
left-eyedness as measured on a tést for peripheral dominance,
were divided into three groups, matched in reading achieve-
ment and intelligence test scores. The first group received
a training program as recommended by Delacato: ten minutes
of motor development training, five minutes of target pursuit

to improve eye-hand coordination, five minutes of footedness
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training, and ten minutes of work with the stereo~reader to
change eye dominance. The second group received training
which opposed that recommended by Delacato's theory: physi-~
cal activities stressed both sides of the body equally;

music a&companied physical activities. Activities for this
group were designed to weaken unilateral pattérns of peripheral
dominance and to strengthen tonality. A third group received
the regular school pfogram and served as a control for the
two experimental. Results revealed no significant differ-
ences between the groups on tests of reading achievement or
intelligence. Foster pointed up that the Delacato theory

was not supported, but it is also interesting to note that
the individualized physical training in neither of the two
groups appeared to facilitate reading achievement. However,
the physical training in this study was limited to the
development of a particular pattern, and did not stress
fluidity and diversity of activities.

A review of the literature would indicate that while
there seems to be a preponderance of opinion which supports
‘the organismic theory of the relationships between physical
and mental development, and between_geheral physical fitness
and reading performance, there has been fouhd little empiri-
cal relationship; however, there have been specific signi-
ficant relationships in each study cited. All except one of

the studies have attempted to describe an existing correspondence
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between physical fitness and school achievement, rather than
to investigate the effects of change in physical fitness

upon school achievement.

Summary

Reading difficulty has been defined by reading authox-
ities in terms of the discrepancy between reading level and
reading capacity, age, or grade placement. Organismic psy-
chology and behavioristic research infer that physiology
cradles mental processes. Reading specialists also associ~-
ate impaired physical fitness with reading difficulties.
Measurement of physical fitness currently samples diverse
factors of motor ability, strength, and endurance, whereas
reading surveys assess vocabulary and comprehension, and
give a gross indication of the child's reading level.
Research has failed to show a direct general relationship
between general physical fitness and reading achievement,
but has revealed relationships between specific areas of

physical fitness and reading achievement.
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CHAPTER III
METHODS AND PROCEDURES

Subjects

Within the teaching profession, as well as within
numerous other professions, the discussion aboutlpupils with
reading difficulties is flavored with concern, as well as
with condemnation by some groups. In the midst of all this
ferment, public school personnel often find themselves in a
difficult spot. Thus, in the need for gréater knqwledge,'
both in theory and application, the process becomes particu-
larly acute. .Action research seems to be one of the main
alternative sources to which school personnel may turn.for
the information needed in making instruétional decisions.
A very precise femark on this same theme was made by scien-
tist Thomas Henry Huxley when he said:

You have all heard it repeated, I dare say, that
men of science work by means of induction and
deduction, and that by the help of these opera-
tions, they, in a sort of sense, wring from nature
certain other things, which are called natural
laws, and causes, and that out of these, by some
cunning skill of their own, they build up hypotheses
and theories. And it is imagined by many that the
operations of the common mind can be by no means
compared with-these processes, and that they have
to be acquired by a sort of special apprenticeship
in the craft. To hear all these large words, you
would think that the mind of a man of science

must be constituted differently from that of his
fellow men; but if you will not be frightened by
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terms, you will discover that you are quite
wrong, and that all these terrible apparatus
are being used by yourselves every day and
every hour of your lives (7, p. 15).

Criteria for Selection

This study evolved from a desire to meet the educational
needs of elementary age pupils who are normal in intelligence,
but whose reading achievement is deficient. The subjects
included in this study compriéed all those children in
grades two, three, four, and five of the three elementary
schools in one school district who met the c¢riteria for
special reading instruction. Specifically, they were those
students in grades two through five who were normal in
intelligence, but who were reading at a level six months or
more below grade placement, or whose performance otherwise
observed by the teacher indicated a deficiency in the read-
ing processes.

In the spring of 1967 all elementary teachers, in their
evaluation of each student's progress, listed the pupils who,-
from their nine months observational period were falling
below grade level expectancy in reading achievement. In
addition tc furnishing administrators another source of in-
formation for grouping, the teachers' lists also served as
a basis for referral to the special reading teacher and other
specialized service personnel, including the school nurse,

the elementary counselor, and the speech therapist.
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Initial standardized evaluation of special reading stu=-

dents as measured by the Gates-MacGinitie Reading Tests

began an intensive screening program. If careful study of
the cumulative records indicated possible deficiency in
hearing, vision, weight, or nutrition the child was referred
for additional evaluation by other school personnel, such as
the school nurse, who made the appropriate evaluation to
screen out pupils exhibiting physical disabilities. Students
who were eligible for any class in special education, includ-
ing the mentally retarded, hard of hearing, deaf, orthopedi=-
cally héndicapped, emotionally disturbed,;or diagnosed brain
damage, were ineligible for participation in this study. If
the record reflecting scores on a group intelligence test
indicated a guestion concerning the pupil's ability %toc learn,
the child was referred to the counselor for individual test-
ing, in order to screen out those children below normal in
intelligence. Two hundred ninety-seven children were initially
recommended by the classroom teachers.  Two hundred fifty-
five of these met the criteria after the reading screening.
Thirteen additional students were found ineligible because of
below-normal intelligence and were therefore deléted from

the special reading classes. Two children ﬁho passed the
tests for placement later moved from the city during the
study and one additional child was, at paiental insistence}

reassigned to the first grade. The remaining 239 completed
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the total 12 weeks of this sfudy. In Tablée I these facts

are presented schematically.

TABLE I
INITIALLY REFERRED PUPILS AND THOSE PUPILS COMPLETING
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In summary, the subjects of this study met the follow-
ing criteria: they were similar in that each demonstrated
reading difficulties, and their achievement level in reading
was six months or more below expectancy; they exhibited no
serious physical disabilities; they were similar in that they
were selected from subjects whose intelligence quotient, based
- upon group mental ability tests, placed them in a normal

range of 80 to 120.

Background of the Subjects

The three elementary schools from which these subjects

were studied were comparatively large, with an enrollment of
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approximately 1,000 pupils in kindergarten through the fifth
grade. By prior action of the Board of Trustees for this
school district, the schools were fully integrated; however,
as no Negro children resided within the district, all sub-
jects included in this study were white.

A study of the school records revealed that these chil-~
dren came from families of near-average income, based upon
the types of occupations stated as those filled by the
guardians and compared with the prevailihg salaries paid in
this location of the State of Texas. Further examination of
the records indicated that 80 per cent of the parents of the
students had completed the eleventh grade; 4 per cent were
listed as professional people; 12 per cent show high school
graduation with some college; while  the remaining 4 per
cent were below the eleventh grade. The scﬁool records did
not reflect any unemployment on the part of the parents or
guardians. Instead, it was revealed that in more than 60
per cent of the students studied, both parents worked away

from the home in some type of gainful employment.

Number and Sex of Subjects

Each of the elementary schools had two full time instruc-
tors whose only instructional responsibility was to teach the
special reading classes. Each group was limited to a maxi-
mum of 9 pupils per group; therefore each teacher worked with

a maximum of 45 children. In the three schools, each having
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two reading teachers, it was possible to work with a total of
270 students. Hoﬁéﬁer, only 242 pupils were placed in these
initial groups at the onset of the study, and 239 completed
the twelve-week study. All students, both boys and girls,
meeting the criteria were accepted for the study. In Table IIX
is presented the schema of the students by grades, schools,
and sex.

The table reflects that male students outnumbered
female students in all classes with the exception of fourth
grade classes from two schools. The ratio in the classes
varied from 1.19 males to 1 female in one class to 4.50 males
to 1 female in another class; and the rxratio of total
distribution was 1.54 males to 1 female.

The number of pupils in each grade varied froﬁ forty-
nine in grade four to seventy-one in grade five, with the
second largest group of sixty-four coming from grade two.

It may be observed, therefore, that the two largest grades
in the study were the lowest (grade two) and the highest
{grade five),lwith the intermediate grades (three and four)

containing the fewest pupils.
Test Instruments

The Physical Fitness Tests

Physical fitness, one phase of total fitness, is often
used interchangeably with motor fitness, and is harmonious

with other facets--social, emotional, and intellectual (9).
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In Chapter I of this study, however, the specific definition
of physical fitness is given as that state which characterizes
the degree to which a person is able to function and it is
this concept which the term designates.

"A Presidential Message to the Schools on Physical Fit-
ness of Youth," in part, presented the following appropriate
passage on this topic:

The strength of our democracy is no greater than

the collective well-being of our people. The

vigor of our country is no stronger than the

vitality and will of all our countrymen. The

level of physical, mental, moral, and spiritual

fitness of every American citizen (11, Foreword).

The development of the American Association for Health,

Physical Education and Recreation Tests afforded an oppor-

tunity for cross-cultural fitness studies employing the

Kraus-Weber Test (8). The authorities cited agreed unanimously

that this generation of boys and girls is fundamentally
healthier than previous generations, yet they hasten to
gualify their statements by adding that most yopths fail to
develop strong, agile bodies. It is essential for every .
child to develop firm, supple, strong, flexible bodieg«-
"fit to learn, fit to undexstand, to grow in gracé and
stature, to fully 1live" (11).

A significant fact is that 2,648 high schools in 25
‘states over a five-year period have been able to prove that
achievement in course subjects at school was directly propor-

tional to the quality of the program (1l). This has been a
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factor in the selection of a proven program, the scales from °

the American Association of Health, Physical Education and

Recreation Tests.

A contribution in a related vein was Stein's (14) study
of the regulaxr physical education program in the Arlington
County, Vitginia schools. This study also used the American

Association of Health, Physical Education and Recreation

Tests, with controls necessary to obtain factual data. The
students were given pull-ups, standing broad jump, shuttle
run and sit-ups, fifty-yard dash, soft ball throw, and the
six hundred yard run and walk tests, the same as were used
in this study. Upon Stein's re-test, nhe employed the Pearson
product-moment correlational technique to interpret his
findings. Five of the tests had reliability coefficients
from .93 to .98, a significance beyond the .001 level. It
should however be pointed out that Stein's work was with
secondary students. He emphasized the fact that his study
waslconducted during the student's regular physical educa-
tion period, as was this study, aﬁd not in an experimental
research setting. Stein's results could well be more
meaningful if alsc used in a public school settiﬁg.

The subtests administered included the following items
at all levels (grades two through five):

1. Arm Hang

2. Sit—ups

3. Shuttle Run
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4. Fifty-yard Dash
5, Softball Throw

6. Three Hundred-yard Dash

7. Standing Broad Jump
Item 1, the arm hang, was a modification instituted because
it wés observed that some second’gréde children are unable
to achieve any part of the original test item, the pull-ups.
In order to make the test valid and uniform for all children
in the study, the arm hang was substituted at all levels.

Performance on each subtest was reported in units of
time, distance, or number: arm hang, time; sit-ups, number;
shuttle run, time; fifty-yard dash, time; softball throw,
distance; three hundred-yard dash, time; standing broad
jump, distance. Testers and recorders at both the pre-test
and post-test periods were the same perséns. This measure
served as a control in an effort to increase the reliability

of assessment.

The Reading Tests

The pre-test and post-test measurement of reading

achievement was obtained from performance on the Gates-

MacGinitie Reading Tests, published by Teachers College Press.
Gates, one of the most prominent researcherslin the teaching
of reading and other areas of educational and psychological
research since the 1928's, along with MacGinitie designed

this test series to replace the Gates Primary and Advanced
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Primary Reading Tests and the Gates Reading Survey, used in

public schools across the nation for many years (6).

At each gfade level, the appropriate test was admin-
istered, with élternate forms varied from the pre-~test period
to the post-test period in an effort to prevent a spurious
achievement gain from test item familiarity. Form 1 of the
appropriate tests was given at the ihitial test phase,
followed by form 2 of the same tests in the final test phase.
Levels A and B include both vocabulary and comprehension,
while levels C and D include vocabulary, comprehension,
speed, and accuracy. These forms and levels are shown in

Table III.

TABLE III
FORM AND LEVEL OF TEST ADMINISTERED
Pre-testing Post-testing
Grade Level Form . Level Form
2 Primary A 1 Primary A 2
3 Primary B 1 Primary B 2
4 Primary C 1 Primaxry C 2
5 Primary D 1 Primary D 2

A high degree of stability was reflected in the alternate
form reliability coefficients, which ranged from a high of

.87 to a low of .67. Highest stability occurred in the
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vocabulary and comprehension at all levels, ranging from .81
to .89; and highest instability occurred in the speed tests,
ranging from .67 to .89 (6). Although the coefficients are
not so high as the split half reliability coefficients, they
do reflect a high degree of stability, taking into considera-
tion the wvariability of the subjects from one test period to
the next, and thus presented a more realistic description
congruent to the design of this study.

Results of the test were reported in terms of grade
level, perxcentiles, or standard'scores. However, because
they are more efficacious in statistical analysis, the
standard scores were uéed to report each child's reading
achievement gain.

Ramsey (12), in a speech to the International Reading
Association on "The Values and Limitations of Diagnostic
Reading Tests for Evaluation in the Classroom," noted the
dignostic value of this test. For a reading test to be
truly diagnostic, he delineated the following essential
criteria:

Reality-~-(tests the ability)

Guessing—--not easy

Active response--overt and observable

Speqificity——items_shoulé measure a single ability

Comprehension-~~should be tested other than by memory

The advantages of a diagnostic reading test, he said, are
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that they are constructed by experts; they have graded
paragraphs and graded word lists; and that they have estab=-
lished noxms. His concluding remarks included the Gates-

MacGinitie Tests among those tests which met these criteria.

1y

Procedures

Physical Fitness Testing

In preparation for administration of the first phase of
physical fitness testing, as in the tests of reading_achieve4
ment, those participating in the measurement procedure met to
receive instructions. The writer met with those directly
involved in the administration of the physical fitness tests—-
the teachers, the student teachers, administrators, and
teacher recorders—--in schools "A," "B," and "C," the three
participating schools, to explain the purposes 6f the tests,
the nature of the tests, and to demonstrate to each of them
individually the particular task he would perform. Although
these orientation sessions were conducted with small groups,
in some cases individual demonstrations were given.

The children were tested on the grounds of theif own
schools. All tests were conducted outdoors on the grass
surfaces of each of the participating schools, beginning at
one in the afternoon, for a duration of approximately two
hours. The test schedule, replicated at each of the three
schools, held constant such factors as the type of terrain,

time of day, same testing and recording personnel, and the
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same procedures for make—-ups. The scheduling of this regular
testing period provided an opportunity for those children
who had been absent from school on the day their groups were
tested to be included in the testing at another school. As
soon as school "A" was tested, school "B" was begun the
following day, with school "C" the day following, taking a
total of three days. Thus, three children absent from
school - "A" on the first day were transported to school "B"
the following day; others were tested at school "C" on the
third day. On the fourth day, five pupils from school "A,"
three from school "B," and four from school "C" were tested
in an over-all make-up test on the campus of school "A."

The effects of the ensuing twelve weeks of training
were assessed at the end of this period by the second phase
of physical fitness testing. The procedure for the post-
test administration duplicated that of the first phase. The
same teachers, student teachers, administrators,'and teacher-
recorders performed the tasks which they had completed in
the pre-test administration. They were in all instances
again oriented for their roles in the post-testing. The
post~tests followed the same schedule as the pre-tests, with
the other environmental conditions being held conétant.

In order to reduce extraneous variables, the same judges
performed in both phases of the test; the same assistants—-

teachers, student teachers and administrators—--repeated
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their former tasks. The same schedule, time of day and loca-

tion prevailed in the second test phase.

Reading Achievement Testing

As in the physical fitness testing, the assessment of
reading achievement began with thorough'orientation of the
teachers and administrators who had direct contact with the
pupils., The tests, the ?urpose of the tests, the scheduling,
and the time of administration were explained in detail in
order to insure a thorough understanding of the procedure.
The children were oriented by the reading specialists in
groups of nine. They were given explanations detailing the
purposes for which the tests were to be used. They were
not informed, however, of the nature of the study or the
purpose of the tests in the study.

Following a thorough orientation period, the tests were
administered on two consecutive days--the vocabulary on one
day, and the comprehension on the next because of the length
of the reading test, and because of the bossibility of
fatigue. Test periods were scheduled during the regular
school day to coincide with the regular reading period, that
is, while classmates of the study group were having their
regular reading classes. This procedure avoided special
scheduling, confusion, or absence from otherlclasses.

The make-up procedure followed that of the physical

fitness testing: children absent from school "A" were
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tested the following day at school "B," etc. Two children
who were absent for a longer period of time were transported
to school "B", where special make-up tests were given.

The reading achievement post-testing was conducted at
the end of twelve weeks. The tests were administered by the
same teachers under the same conditions as the pre-testing.

Organization énd Scheduling of Special
Reading Classes

Organization and scheduling of the special reading
classes may be briefly delineated:

1. Special reading students met with the spécial read~
ing teacher at the time simultaneous with the reading period
for the regular class.

2. The reading classes were fifty minutes in length
with five minutes allowed for movement to and from classes.

3. Each class was limited to a maximum of nine students..

4. Each reading teacher was limited to five reading
classes per day.

5. B8pecial reading classes began on Monday of the
second full week of school, immediately after the screening
and compilation of test information.

6. The primary program started with the secondlgrade
and extended through the third grade. |

7. The intermediate program started with the fourth

grade and extended through the fifth.
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8. The regular classroom teacher also taught reading
for a second period to all students each day; therefore,
during the second regular reading period, he worked
closely with the special reading teacher in order to insure
that both were working toward the same instructional goals.

All children included as subjects attended these special
reading classes, the criterion for their selection for parti-
cipation in the study.

Organization and Scheduling of the Physical
Training Program

The three treatment groups were randomly assigned to
each of the three schools by drawing for schedules of experi-
mental and control plans. The schema presented in Table IV
reflects the distribution of plans among the three elementary
schools. |

Experimental groups were those subjects receiving in-
dividualized physical education; control groups were sub-
jects participating in the school's regular physical education
classes and those children assigned to the sedentary recrea-.
tion classes. It may be observed from the chart that the
pupils were fairly evenly distribﬁted among the three schools,
ranging. from seventy-seven at school "B" to.eighty-three at
school "C." Similarly the pupils were fairly evenly dis-
tributed among the three treatment groups: ‘seventy—one pupils
received the sedentary treatment; eight-two pupils partici-
pated in the regular physical education classes; eighty-six

pupils received individualized physical fitness training.
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Each class met daily for an average of thirty minutes
per day for twelve consecutive weeks. Physical facilities
and location scheduling were so arrénged that in no instance
were any of the students participating with or near another
group of students. This approach in itself served as a
control so that imitations or patternings were less likely.
All participating subjects engaged in their activity, whether
it was individualized physical fitness education, group
physical education, or sedentary recreation at the same time
their classmates engaged in their physical education activity;
thus there was no alternation or change of student schedule
in the school day.

Student teachers who were completing the final phase
of their training for the bachelor's degree and who had
been assigned to this school system for éupervised teaching
were given special training, orientation and lesson plans
for the actual teaching in each of the three treatment groups.
There was daily supervision of this study, folléwed by
weekly meetings with the instructional staff for the purpose
of making follow-up day-to-day plans or further implementa-
tion. Sharing ideas, demonstrations, and explanations coﬁw

stituted a large portion of the weekly planhing meetings.

The Three Types of Programs

l. Individualized physical education.--The distinguish--

ing feature of this program was the provision for individual
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physical activities; thus the student worked on his own in
the acquisition of the fundamental physical fitness skills.
The purpoées for these movement exercises were improving

the student's individual proficiency in basic running,
walking, jumping, carrying, lifting, pushing, pulling,
catching, throwing, rolling, climbing, and swinging.

He progressed systematically from the simple to the ones
requiring more complex skill development. ' Fait (5) stated
that these types of muscular movements are considered funda-
mental to effective living, and that they are routine in

the daily life of every normal individual. He further reiter-
ated the im?ortance of maximum efficiency in the performance
of these movements upon a well balanced body; and the acgui-
sition of such skills, he stated, is easier in childhood
than at any later time in one's life.

The classes met daily for thirty minutes for a period
of twelve wéeks for a total of thirty consecutive hours of
instruction. An analysis of time spent in each area of
physical activity is shown in Table V. The tabulations were
compiled from the teachers' weekly reports.

Body balance (standing, walking, sitting) was developed
in different positions, since posture is not static. In-
stead, balance depends upon development of many different
parts of the body. Physical activities relating to posture
were designed for development of the postural muscles.

Neilson's (10) basic pattern for walking efficiently was used;
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TABLE V
"PROGRAM OF PHYSICAL ACTIVITIES

Hours Spent

Activity in Activity
Body Balance . . « « + + ¢ « o « o e e e e e e 6
Fundamental SKillS + o 4 o 4 + + o o v o o o o & 6
Locomotion Skills . . ¢ o « ¢ ¢« & « o o o o o & 6
Catching and Throwing Fundamentals . « . . . . 6
Selected Activities . . + + + ¢« ¢ o < o 4 . . s 6

as was Larson's (9) balance guide, which refers to balance
as the ability of the individual in controlling organic
equipment neuromuscularly. He continues by giving an example
of balance in the execution of the hand stand. Larson also
reiterates that balance is most important in normal life
activities. It prevents falls when the walking pattern is
disrupted, as well as maintaining eguilibrium after riding.
Balance, he says, is related to the components of coordina-
tion. |

Fundamental skill development involved lifting, carry-
ing, pushing and pulling. Locomotion skills making up the
third set of activities included hopping, leaping, and jump—
ing. Fundamentals of catching and throwing comprised the
next series of physical activities. Specific throwing

patterns included the overhand throw, the underhand toss, and

the push pass.
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The' remaining six hours were spent in activities
selected by the students from lists of activities stressing
flexibility, speed, agility, coordination, balance, and
accuracy. In some instances, repeat selections were made.
However, for the most part, student curiobity alone brought

forth most of the teacher suggestions listed below.

Grade 2 Grade 3 Grade 4 Grade 5

Egg Roldl Hand Stand Knee Dip Corkscrew

Crab Walk Mulekick Hand Stand Hand Stand
Jumping Jack Frog Dance Upspring Double Forward
Hand Stand Bear Dance Human Rocker ROt

Inch Worm Knee Mark

Suggestions from Slusher {13), Foster (5}, Fait {4),
Neilson (10}, and Clark (2) contributed to the formulation
of the individualized physical education activities used,
each emphasizing the following areas: eye-motor, figure-

ground, form constancy, position in space and balance.

2. The regular physical education.--Physical education

in the regular classes was distinctly different from the in-
dividualized program. This program was built aroﬁhd group
and/or partner activity at all times. It is highly competi-
tive in the organizational and implementatioﬁ aspects. The
students did not participate alone; partners or groups were.
often determined prior to the time the class commenced or

they were selected by appointed or chosen group leaders.
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Importance was attached to repetition of those activities
that were of a high interest level to the students of each
grade. Seasonal sports, even in the second grade, seemed
to be those requested most by the student body, with Team
Dodge Ball coming in for a close second among student choices.

The recent curriculum guide produced by the school
personnel in which this study was conducted states the
following as a philosophy:

The regular physical education program of this

school is based on the belief that every child

should have the opportunity for positive growth

in the physical, mental, emotional and social

behavior in everyday life. It should provide

an opportunity for all students to participate

and for them to apply the skills which they

have learned (3, p. 1l).

The specific goals for this phase of the study were
similar to most regular group physical education classes;
that is, to be physically strong and well coordinated through
exercise and other physical training activities.

Mass or group games and activities made up six hours
of the instruction during the twelve-week, thirty-hour
instructional period of time. Activities in this area in-
cluded such favorites as tag, dodge ball, rag grab, kick
ball, baseball, and volleyball.

Group rhythmic activities comprised another six hours
of the thirty.

Free play was permitted for six hours under teacher

supervision. It was during these times that student interest

areas were considered.
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Physical fitness exercisihg constituted the fourth six-
hour period.

Relays of the various sorts, stunts, and imitative
play made up an additional six hours of activities in physi-

cal education.

3. Sedentary recreation.--The intent of this program

was to provide a program of instruction that did not have

as a basic part of it any physical education. The programs
did not involve special features. The émphasis was upon the
sedentary récreational aépect, thereby using a variety of
project opportunities.

Quiet games made up twelve of the thirty hours. Games
such as_Bingo,IOld Maid, and Monopoly were used with the
second and third grade students. At the fogrth and fifth
~grade levels, the more popular activities included Bean Bag
Toss, Shopping, th Are You, and Name Themnm.

Pantomime activities in both the primary and intermediate
~grades were second in the non-physical education program,
comprising eight hours of the thirty hour study.

Story-telling activities at both levels comprised
another six hours, and art project activity that gave empha-

sis to seasonal programs made up the remaining four hours.

Chapter Summary
A total of 239 pupils in grades two through five, noxmal

in intelligence, but reading at a level below expectation
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were selected for special reading instruction. Preliminary
measures of physical fitness were obtained by administering

the American Association for Health, Physical Education and

Recreation tests, and initial level of reading achievement

was measured by the Gates-MacGinitie Reading Tests. Follow-

ing a twelve-week physical fitness training program, the
reading achievement was again measured by alternate forms

of the éame reading tests, and repetition of the physical
fitness tests. Between the pre-test and post-test periods,

an experimental program of physical training involved one-
third of the subjects in individualized fitness activities;
one control treatment, sedentary physical activities, involved
one-third of the subjects in non—phyéical activities; and the
other one-third, serving as a second control treatment joined
regular physical activities stressing group games and orga-

nized sports.
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CHAPTER IV
ANALYSIS OF THE DATA

Procedure

This study sought to determine the effects of individual~
ized physical fitness, group physical education actiﬁities,
and sedentary recreational activities on reading improvement.
To assess the results the mean gain in reading achievement
as measured by the three groups was analyzed by an analysis
of variance. To determine the empirical relationship between
the means in reading achievement and gain in physical fitness,
differences between the pre-tests and post-tests in reading
achievement and the physical fitness sub-tests were compared.

Because of the varied nature of the activities included
on the physical fitness test, and because of the apparent
lack of interrelation between motor abilities (9}, the sub-
tests were treated separately. The first comparison included
all children by grades and employed Pearson's product moment
correlation. The second comparison included only the 30 per
cent making the greatest gains and the 30 per cent making
the least gains on each of the sub-tests. A single classifi-
cation analysis of variance yielded an F ratio for differences
in the gains in reading achievement made by these two groups.

The third comparison tested the difference in the gains on
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each of the sub-tests made by the 30 per cent making the
greatest gains in reading and by the 30 per cent making the
least gains in reading achievement. A single classification
analysis of variance, for these groups alsc, yielded an
estimate of significance.

The analysis of variance and the correlation coefficient
provided a means of estimating the probability that any
observed differences or relationships could have occurred as
a result of variations produced by sampling. When a signi-
ficant F ratio occurred, the Fisher's test of t was employed
to identify the probability of chance differences between
the means of the sets of scores. A minimum level of .05 was
selected as an acceptable criterion for statistical validity.
However, as Edwards (4) has noted, statistical significance
means only that the hypothesis is tenable, along with a host
of other hypotheses which might be formed, and is not neces-
sarily true. All data were programmed for IBM 1620 and
processed in the North Texas State University Computer Center.
The programs were designed using the formulas presented by
McNemar (1il).

The level of significance was determined by consulting
tables for the significance of coefficients.of correlation,

F ratios, and t ratios (8, 3) and then by linear interpola-
tion for computing the size of the coefficient hecessary
for the .05 level of confidence. For statistical testing

the hypotheses are expressed in the null form.
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Hypothesis I

Hypotheses I-A and I-B were restated to read thus:
there will not be a significant difference in reading achieve-
ment of ‘second grade pupils participating in the individual-
ized physical fitness training during a twelve-week period
and that of those second grade pupils participating in
either the regular physical education program, or the
sedentary recreation program. An analysis of variance at
each grade compared the sum of squares based upon vériation
within the three groups to the sum of squares based upon the
variation between the means of the three groups in reading

gain.

Second Grade

The analysis of variance in reading gain for the three .
second grade groups is reflected in Table VI. As was stated |

in Chapter III, reading gain was expressed. in standard score

units.
TABLE VI
ANALYSIS OF VARIANCE OF THE READING GAIN MADE
BY THREE SECOND GRADE GROUPS

Sum of Degrees of Varliance F
Source Squares Freedom Estimate Level
Between 123.25 2 61.63 2.46
Within | 1556.20 62 ' 25.10
Total 1679.45 64
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The F ratio did not reach the 3.15 required for the .05 level
of confidence. The null hypotheses were accepted and
Hypotheses I-A and I-B were rejecte&. However, as a
suggestion for future experimentation, it would be useful

to compare the gains demonstrated by the individﬁal groups.

Of the three treatment groups as presented in Table VII, the

TABLE VII

MEANS AND STANDARD DEVIATIONS OF
READING GAIN BY SECOND GRADE

’ Standard

Treatment Group Number |Mean Gain |Deviation
Individualized Physical Education 26 9.4¢% 4.08
Regular Physical Education 24 6.50 5.48
Sedentary Recreation 15 9.13 5.19

individualized physical training group demonstrated the
greatest mean gain with the smallest variability. The
sedentary recreation group showed the next highest gain with
somewhat greater variability. The children from regular
physical education showed the least gain and the greatest
variability, although there was nc significant difference in
the means.

An anlysis of variance assessed the significance of the
F ratios for the three treatment groups in each physical
skill at each grade level (Tables XXIX-XXXII). Those skills

reaching a minimum of the .05 level of confidence were then
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tested using Fisher's t, to find the differences between the
means of the groups receiving the three types of physical
training.

To assess the differences in gain on each of the physi-
cal fitness tests for the three treatment groups at the
second grade level, scores were tested by using the analysis
of variance. At the second grade level five physical skills--
sit-ups, shuttle run, broad jump, fifty-yard dash, and ball
throw--reached a minimum of the .05 level of significance.

Of these skills which reached the level of significance, the
t tests between the means of the three treatment groups are

reported in Table VIII.

TABLE VIII

DIFFERENCES BETWEEN MEANS FOR SIGNIFICANT MOTOR SKILLS
BY TREATMENT GROUPS IN THE SECOND GRADE

Level of
Motoxr Treatment Num-| Mean |Standard {Fisher|Signifi-
Skill Groups ber Gain |Deviation t cance
Individualized
. P.E. 2 . -
Sit-ups 6 2.88 2.59 2.63 .05
" {Regular
P.E. 24 .67 3.14
Individualized
. P.E, 26 . .
Sit-=ups ' 4.88 2.59 2.15 .05
|Sedentary
Recreation 15 . 80 3.06
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- iLevel of
Motor Treatment Num-| Mean }(Standard (Fisher|Signifi-
Skill Groups ber Gain [Deviation t cance

Regular
P.E, 24 .67 3.14

Sit-ups - - .14 *N.S.
Sedentary
Recreation 15 .80 3.06
Individualized

Shuttle|P.E. 26 1.77 2,08

Run 2.01 .05
Regular
P.E. 24 .63 1.73
Individualized

Shuttle|P.E, ' 26 1.77 2.08

Run ' 3.74 .001
Sedentary
Recreation i5 .67 2,09
Regular - .

Shuttle|P.E. 24 .63 1.73

Run 1.96 *N.S.
Sedentary
Recreation 15 .67 2.09
Individualized

Broad P.E. 26 10.77 7.10

Jump 5.69 .001
Regular :
P.E. 24 .88 5.59
Individualized

Broad P.E. 26 10.77 7.10

Jump 631 .001
Sedentary
Recreation 15 1.80 4.32
Regular

Broad P.E,. 24 .88 5.59

Jump 1.32 N.S.
Sedentary
Recreation 15 1.80 4.32
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Level of
Motor Treatment Num- |[Mean |Standard Fisher |Signifi-
Skilil Groups ber {Gain |Deviation t cance
«{Individualized
50-yardi{P.E. 26 1.04 .98
Dash .59 N.S.
Reguiar .
P.E. 24 .88 1.01
Individualized
50-yard|P.E. 26 1.04 .98
Dash 3.69 .001
Sedentary
|Recreation 15 {~ .13 .81
Regular
50-yard|P.E. 24 .88 1.01
Dash ' 3.13 .01
Sedentary
Recreation 15 |- .13 .81
Individualized
Ball P.E. 26 5.12 2.49
Throw 2.52 .05
Regular
P.E. 24 2.50 2.83
Individualized
Ball P.E. 26 5.12 2.49
Throw 2.17 .05
Sedentary
Recreation 15 2.53 5.68
_ Regular
Ball P.E. 24 2.50 2.83
Throw ' - .03 *N.S.
Sedentary
Recreation 15 2.53 5.68
*N.S. = not significant.
Tt can be seen in Table VIII that the mean gain on the sit~up

test for the individualized physical training group was sig-

nificantly greater than that of either the regular physical
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education group or the sedentary group, whereas there was
not a significant difference between the. two control groups.
The mean gain on the shuttle run again revealed a signifi-
cant difference of .05 between the gain made by children
receiving the individualized training and that of those
attending the regular classes, and a highly significant dif-
ference (.001) between the experimental group and those
participating in sedentary recreation. No significant difference
was found between the regular physical education group and the
sedentary group. The mean gains of all three groups re-
flect relatively homogeneous gains, the standard deviations
ranging from 1.7275 to 2.0869, with the greatest variability
in the gains in the sedentary group. The individualized
physical training group demonstrated gains significantly
superior to those of the other tﬁo groups on the brocad jump.
As in the sit-up and the shuttle run, no significant differ-
ences were found between the two control groups. Similar
patterns occurred in the ball throw. The individualized
physical training group made gains significant at the .05
level of confidence over the two control groups, with very
insignificant difference between the regular physical educa=~
tion group and the sedentary group. However, a different
pattern occurred in the fifty-yard dash.‘ The difference
between the individualized physical education group and

the sedentary group was highly significant; the difference

between the regular physical education group and the
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sedentary group was alsc fairly high; but the difference
between the gains made by the individualized physical train-
ing group and those attending regular elasses did not reach
an acceptable level of confidence.

Of the seven physical skills, the second grade children
receiving individualized physical training made gains sig-
nificantly greater than those in the sedentary group in five
areas. They made gains significantly greater than those of
the regular classes in four areas; however,iin only one
test, the fifty-yard dash, did the regular physical educa-
tion group make significant gains over the sedentary group,
and in none 4id it significantly surpass those of the in-
dividualized training group. The children in the sedentary
group did not show significant gains over either of the
other two groups in any of these physical skills.

The null hypotheses were accepted and the research
hypotheses I-A and I~B were rejected on the basis of the
analysis of variance of these three sets of scores. The fact
that on five of the seven physical fitness sub-tests, the
individual physical fitness group surpassed the other two
groups to a significant degree does indicate that on these
tests there was superior improvement in.those physical fitness
factors operating in these performances. This finding tends
by logic to make hypotheses I-A and I-B even weaker. Had
there been no differences among the groups in physical fit-

ness gain, then the lack of relationship between individual
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physical training and reading would not have been so

apparent.

Third Grade

Hypotheses I-C and I-D wére restated to read thus: there
will not be a significant difference in reading achievement
made by third grade pupils participating in the individual-
ized physical fitness training during a twelve-week period and
that of those third grade pupils participating in either the
regular physical education program or the sedentary recrea-
tion program. The analysis of variance in reading gain for

the third grade groups is reflected in Table IX. The F ratio

TABLE IX

ANALYSTIS OF VARIANCE OF THE READING GAIN
MADE BY THREE THIRD GRADE GROUPS

Sum of Degrees of Variance F
Source Squares Freedom Estimate Level
Between 29,48 2 14.74 .95
Within 794.67 51 15.59
Total 824.15 53

did not reach the 3.18 required for the 5 per cent level of

confidence.

Because of the probability of differences by

chance, the null hypothesis I-C was accepted and the research
hypothesis was rejected. Similarly the null hypothesis I-D
was also accepted and the research hypbthesis rejected.

Examination of the characteristics of mean gains ‘in these
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three groups revealed interesting comparisons {(Table X.) As
in the second grade, the children receiving the individual-
ized physical training made a greater mean gain in motor
skills ﬁhan did the other two.groups. Unlike the second
grade growps, children in regular physical education made

greater gains than those in sedentary activities.

TABLE X

MEANS AND STANDARD DEVIATIONS OF
READING GAIN BY THIRD GRADE

| standard
Treatment Group Number |Mean Gain|Deviation
Individualized Physical Education 19 7.63 3.98
Regular Physical Education 18 6.89 4.28
Sedentary Recreation 17 5.82 3.11
. {

Gains on the physical fitness tests revealed a much
less consistent pattern than was shown in the second grade
performances. The F tests resulted in four significant
ratios for the seven physical fitness sub-tests (Table XXX),
namely, sitQups, broad jump, fifty-yard dash, and the three
hundred-yard run-walk. Analysis by Fisher's t test assessed
the significance of the differences between the means of the
gains by children in the three treatment groups on these
four sub-tests. An examination of Table XI shows that
seven of the twelve mean differences were significant at the

.05 level of confidence or higher. Children from the
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DIFFERENCES BETWEEN MEANS FOR SIGNIFICANT MOTOR SKILLS
BY TREATMENT GROUPS IN

THE THIRD GRADE

Level of
Motox ‘Treatment Num-| Mean |[Standard |Fisher|Signifi-
Skill Groups ber Gain |[Deviation t cance
Individualized
P. E. 19 5.00 4.86
Sit-ups 4,86 .001
Regular
P.E. 18 .61 2.73
Individualized
P.E. 138 5.00 2.87
Sit-ups 4.30 ,001
Sedentary
Recreation 17 1.06 2.36
Regular
P.E. 18 .61 2.73 _
Sit-ups .48 *N.S.
Sedentary '
Recreation 17 1.006 2.36
Individualized
Broad P.E. 19 - .58 3.69
Jump -3.02 .01
' Regular
P.E. 18 5.17 6.04
Individualized
Broad P.E. 19 - .58 3.69
Jump .91 N.S.
-|Sedentary
Recreation 17 1.18 6.80
Regular
Broad |P.E. i8 5.17 6.04
Jump ' 2.04 .05
Sedentary
Recreation 17 i.18 6.80
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Level of
Motoxr Treatment Num=~| Mean |Standard |Fisher|Signifi-
Sskill Groups ber | Gain |Deviation| t cance
_ Individualized
50-yard |P.E. 19 .32 .86
Dash -1.56 *N.S.
Regular
P.E. 18 .89 1.41
Individualized
50-yardiP.E. 19 .32 .86
Dash 1.16 N.S.
Sedentary
Recreation 17 - .12 .90
Regular
50-yard (P.E. 18 .89 1.41
Dash 2.66 .05
Sedentary
Recreation 17 - .12 .90
Individualized
300- P.E. 19 9.58 9.59
yvard 2,20 .05
Run- Regular
Walk P.E. 18 4.11 4.98
Individualized
300- P.E. 19 9.58 9.59
vard ' 2.29 .05
Run- Sedentary
Walk Recreation 17 3.82 6.45
Regular
300~ P.E. i8 4.11 4,98
yard .11 N. S,
Run- Sedentary
Walk Recreation 17 3.82 6.45

*N.S. = not significant.
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individualized physical education group were superior in
four of the seven pairs. They demonstrated greater gains on
the sit-ups than either the regular or sedentary groups, and
greater gains on the three hundred-yard run-walk than either
the sedentary or regular groups. Children from the regular
physical education group demenstrated significantly greater
gain in three comparisons: they surpassed the sedentary
.recreation group and the individualized physical training
group in the broad jump, and the sedenﬁary group in the
fifty-yard dash. As in the second grade performances, in

no comparison did the sedentary group demonstrate signifi-
cantly greater gains than the other two groups.

The differences between the third grade groups appear
to be somewhat less consistently defined than those observed
at the second grade level. The individualized physical
training group did make significant gains over the otﬁer two
groups in two of the tests, but failed to make significant
gains in reading. The null hypotheses I-C and I-D were
accepted and the research hypotheses rejected. The apparent:
superiority of this group in gains on two tests 6f physical
fitness further delineates the weakness in the relationship

between reading achievement and physical tréining.

Pourth Grade
Hypotheses I-E and I-F were restated to read thus: there

will not be a significant difference in reading achievement
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of the fourth grade pupils participating in the individual-
ized physical fitness training during a twelve week period
and those fourth grade pupills participating'in either the
regular physical education program or the sedentary recrea-
tion program. It can be seen in Table XII that the signifi-
cance of the difference in mean gain in reading achievement
made by the three groups of children was assegsed by the F

test. The ratio of the variances between the groups to the

TABLE XII

ANALYSIS OF VARIANCE FOR THE MEAN GAIN IN READING
ACHIEVEMENT BY THREE FOURTH GRADE GROUPS

Sum of Degree of Variance F
Source Sgquares FPreedom Estimate Level
Between | 3.67 | 2. ' 1.83 .10
Within 8106.33 46. ' - 17.62
Total 814,00 48.

variances within the groups was not large enoucgh to reach
the .05 confidence level of 3.20. The null hypothesis I-E
was accepted aﬁd the research hypothesis was rejected. The
null hypothesis I~F was accepted and the research hypothesis
was rejected. |

An examination of the means and standard deviations of
the three groups (;able XIII) reflects that children in the

sedentary group made greater gains than children in either

" of the other two groups. It may be noted that these children
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TABLE XITI

€

MEANS AND STANDARD DEVIATIONS OF GAINS
IN READING BY THREE GROUPS

Standard

Treatment Group Numbex |Mean GainDeviation
Individualized Physical Education]| 16 4.25 3.72
Regular Physical Education 18 4.00 3.90
Sedentary Recreation i5 4.67 4.58

had a higher mean gain, but also had a greater variability
than those in the other groups. The children participating

in the individualized activities made the second greatest
gains with the least variability. The children in the regular
physical education classes made the least gain. Although these
differences were not statistically significant, it is inter=-
esting to notice the differences between these groups in

gains on the physical fitnhess sub-tests. The simple analysis
of variance of each physical fitness sub-test (Table XXXI)

by comparison.of the three sets of gains revealed that only
three F ratios were significant at the minimum .05 level of
confidence~-the shuttle run, the ball throw, and the 300-yard
run-walk., Table XIV depicts the comparison of these three
groups on the sub-tests which were significant. The children
achieving the gréatest gain in the shuttle run were those in
the individualized physical fitness group whose mean was
significantly greater than those in either of the other two

groups. Neitherxr the sedentary group nor the regular physical
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DIFFERENCES . BETWEEN MEANS FOR SIGNIFICANT MOTOR SKILLS
BY TREATMENT GROUPS IN THE FOURTH GRADE

Level of
Motor |  Treatment Num~| Mean |Standard |Fisher |Signifi-
Skill Groups ber Gain |Deviation t cance
Individualized
Shuttle |P.E. 16 1.38 1.11
Run 2,88 .01
Regular
P.E, 18 .00 1.37
Individualized
Shuttle (P.E. 16 1.38 1.11
Run 2.62 .05
Sedentary
Recreation 15 .07 1.53
Regular
Shuttle|P.E, 18 .00 1.37
Run - .14 *N.S.
Sedentary
Recreation 15 .07 1.53
Individualized
Ball P.E. 16 2.63 2.76
Throw -3.00 .01
-lRegular
P.E. i8 6.72 4,75
Individualized
Ball P.E. i6 2.63 2.76
Throw - .00 N.S.
' Sedentary
Recreation 15 2.67 3.606
Regular
Ball |P.E. 18 6.72 4.75
Throw 2.91 .01
Sedentary
15 2.67 3.66

Recreation
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TABLE XIV--Continued

Level of
Motor Treatment Num-{ Mean |Standard |Fisher|Signifi-
Skill -Groups ber | Gain [Deviation| t cance
Individualized
300~ P.E. 16 {-3.13 6.02
yard : -4.04 .001
Run- Regular
Walk P.E. 18 4.67 5.14
Individualized
300 P.E. 16 1-3.13 6.02
yard |=1.42 *N.S.
Run- Sedentary
Walk Recreation 15 |- .27 5.14
Regular ‘
300- P.E. 18 4.67 5.14
vard 2.51 .02
Run- Sedentary
Walk Recreation 15 (- .27 5.14
*N.S. = not significant.

education group made significantly different gains on this
test. 1In the ball throw, children attending regular physical
education classes made significantly greater gains with
greater variability than those from either of the other two
groups. There was no significant difference between the
individualized physical training group and the sedentary
recreation group. Similarly, in the three hundred-yard run-
walk, the children in the regular physical éducatiqn classes
made gains significantly higher than those in the other two
groups. Greatest variability was observed in the individual-
ized physical training group but no significant difference

was found between it and the sedentary group.
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Of the three physical fitness sub-tests which were sig-
nificant, the individual physical training group was superior
to the other two in one test--the shuttle run. The children
taking regular physical education made significant gains ovef
the experimental group and the sedentary group in two activ-
ities--the ball throw and the three hundred-yard run-walk.
The sedentary group &id not make gains significantly superior
to the other two groups on any of the physical fitness tests.

The findings in this grade show less distinctly patterned
results than either the second or the third grades. The
children in the individualized physical training group did
not surpass the other groups on as many of the physical fit-
ness tests as did those in regular classes. However, there
appeared no relationship between this gain and réading_gainv
The rejection of the research hypotheses I-D and I-E on
statistical grounds was reinforced by the apparent lack of

,relatiohship between physical fitness gains and reading gains.

Fifth Grade

Hypotheses I-g and I-H were restated to read thus: there
will not be a significant difference in reading achievement
made by the fifth grade pupils participating in the individ-
ualized physical fitness tréining during a twelve week period
and those fifth grade pupils participating in either the
regﬁlar physical education program or the sedentary recrea-

tion program.
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A comparison of performances in reading achievement

gain by the three treatment groups was made by a simple

analysis of variance.

in Table XV.

A summary of the analysis is delineated

Because the F ratio failed to reach the 3.14

required for the .05 level of confidence, the null hypothesis

I-G was accepted and the research hypothesis rejected. The

TABLE XV

ANALYSIS OF VARIANCE OF READING ACHIEVEMENT GAINS

BY THREE FIFTH GRADE GROUPS
Sum of Degrees of Variance F
Source Sqguares Freedom Estimate Level
Between " 3.26 2. 1.63 .0458
Within 2417.89 68. 35.56
Total 2421.16 70.

null hypothesis for I-H was also rejected.

of Table XVI reveals an interesting relationship.

TABLE XVI

An examination

The children

MEANS AND STANDARD DEVIATIONS OF GAIN IN READING
ACHIEVEMENT BY THREE FIFTH GRADE GROUPS

. Standard

Treatment Group Number |Mean Gain|Deviation
Individuaiized Physical Education 25 4.52 3.16
Regular Physical Education 22 4,09 7.90
Sedentary Recreation 24 4,58 5.76
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in the sedentary group made a greater mean gain than those

in either of the other two groups. The greatest variability
occurred in the regular group; the smallest variability was
observed in the individualized physical education group.
Foster (6) in a physical training-reading study reported

that after two types of motor treatment given to two experi-
mental groups, there was no significant difference between
theixr reading achievement and that of a third group receiving
the regular school program.

Analysis.of the performances of these children on the
physical fitness test reflected an interesting pattern. The
variability of these three groups was compared by an. analysis
of variance on each sub-test (Table XXXII). The level of
significance of the mean gain in reading for each motor skill

of the treatment groups is presented in Table XVII.

TABLE XVII

DIFFERENCES BETWEEN MEANS FOR SIGNIFICANT MOTOR SKILLS
BY TREATMENT GROUPS IN THE FIFTH GRADE

’ Level of
Motor Treatment Num= | Mean |[Standard |Fisher|Signifi-
Skill Groups ber Gain |Deviation t | cance
Individualized
Arm P. E. 25 5.52 4,39
Hang 1.92 *N.S.
Regular
P.E. 22 3.00 4.50
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Level of
Motor Treatment Num- | Mean |Standard {Fisher |Signifi-
Skill Groups ber Gain |Deviation t cance
Individualized
Arm P.E. 25 5.52 4,39
Hang 2,84 .05
Sedentary
Recreation 24 1.88 4.28
Regular
Arm P.E. 22 3.00 4.50
Hang _ .85 N.S.
Sedentary
Recreation 24 1.88 4,28
Individualized
P.E. 25 2.96 2.41
Sit-ups .76 N.S.
Regular
P.E. 22 2.27 3.33
Individualized
P.E. 25 2,96 2.41
Sit-ups 2,63 .05
Sedentary
Recreation 24 .63 3.34
Regular
P.E. 22 2.27 3.33
Sit-ups 1.80 *N.S.
Sedentary
Recreation 24 .63 3.34
Individualized ,
Shuttle |P.E. 25 .64 1.16
Run -2.16 .05
Regular
P.E, 22 1.68 2.01
_ tIndividualized
Shuttle'|P.E. 25 .64 1.161
Run ' .30 N.S.
Sedentary
Recreation 24 .50 1.6
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, Level of
Motor Treatment Num~ | Mean |Standard [Fisher [Signifi-
Skill Groups ber Gain {Deviation t cance
Regular
Shuttle |[P.E. 22 1.68 2.01
Run 2,43 .05
Sedentary
Recreation 24 .50 1.61
Individualized
Ball P.E. 25 5.28 2.29
Throw 2.83 .05
Regular
{P.E. 22 2,32 4,35
Individualized
Ball P.E. 25 5.28 2.29
Throw 2.80 .05
Sedentary
Recreation 24 2.42 3.66
Regular :
Ball P.E. 22 2,32 4.35
Throw - .09 N.S.
: Sedentary
Recreation 24 2.42 3.66
. {Individualized
300~ P.E. 25 5.44 3.95
yard 5.80 .001
Run- Regular '
Walk P.E. 22 |-3.05 6.74
Individualized
300~ P.E. 25 5.44 3.95
yard 2.87 .05
Run- Sedentary
Walk Recreation 24 1.33 3.62
Regular
300- P.E. 22 |-3.05 6.74
yard : ~2.96 .05
Run- Sedentary
Walk Recreation 24 1.33 3.62
*N.S. = not significant.
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Five of the seven sub-tests reached the minimal level of
confidence: arm hang, sit-ups, shuttle fun, ball throw, and
three hundred-yard run-walk. On the arm hang, the individual
physical education group made gains significantly greater
than tﬁé sedentary group, but no significant gains occurred
between the individual group and the regular group or between
the regular group and the sedentary group. The sit-up
analysis reflected approximately the same relationships:

the individual group mean gain was significantly greater
than that of the sedentary, but there was no significant
difference between the individual and the regular group and
the regular group and the sedentary group. The shuttle run
test results reflected that gains by the regular physical
education group were significantly greater than gains made
by the individual group and by the sedentary_grbup. No
significant difference occurred between the gains made by
the individual groups and those made by the sedentary group.
The pattern shifted again in the ball throw: the individual
group, like those in the regular group in the shuttle run,
‘made gains significantly greater than either of the bther
two groups;.but no significant difference occurred between
the regular physical education and the sedentary recreation
groups. For the three-hundred yard run-walk, the individual
group made gains very significantly greater than the regular
group, and gains significant at the .05 level greater than

the sedentary group. The sedentary group, on the other hand,



120

made gains significantly greater than those in the regular
group. In summary, of the five physical fitness tests which
were significant, fifteen comparisons of the mean§ resulted
in significantly greater gains seven times. The children
from the regular classes made significantly greater gains on
two of the comparisons, and childreﬁ.frOm the sedentary
group were significantly-greater once.

The fact that the individualized physical education
group made significantly greater gain than one group on
three tests and greater than both other groups on two tests
indicates a strong pattexn of physical fitness gains, a find-
ing which reinforces the previous rejection on statistical
grounds of the research hypothesis that the individualized
physical fitnessTgioup would make greater reading gains.

The second grade and fifth grade individualized physical
fitness groups made significant gains in a number of motor
skill areas; the third and fourth grades reflected that they
achieved significant gains in fewer areas. The apparent
effectiveness of the individualized training in achieving
motor skill did not result in improved reading achievement

as measured by the tests.

Hypothesis II
To test Hypothesis II which stated that there would be
a significant correlation between gain in reading achievement

at each grade and gain in proficiency in each of the selected
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physical activities, a simple correlation compared each
child's reading gain and gain in each of the physical fitness
sub-tests. These correlation coefficients by grades are

presented in Table XVIII. Hypothesis II was restated to read:

TABLE XVIII

CORRELATION OF READING ACHIEVEMENT GAIN WITH
GAIN ON EACH PHYSICAL FITNESS SUB-TEST

Coefficients by Grade Level

Grade Grade 3'Grade 4|Grade 5

Variables N =65 [N= 54 [N =49 IN = 71
Reading and Arm Hang .23 .01 -.28 .02
Reading and Sit-ups .00 -.12 -.13 .12
Reading -and Shuttle Run .17 ~.02 .11 -.11
Reading and Broad Jump 12 -.14 . 33% .15
Reading and Fifty—yard Dash -.02 .07 - .16 -.01
Reading and Ball Throw .13 .12 -.00 -.11

Reading and 300 Yard Run-

Walk -.09 .07 .01 -.00

*Exceeds .282 necessary for .05 level of confidence.

there will not be a significant correlation between gain in
reading achievement at each grade level and gain in proficiency
in selected physical activities. Bayley (1) reported that
after fifteen months of age, relationship between achieve-
ments in motor and mental abilities is positive but low.

An inspection of these coefficients revealed that only one, -
broad jump and reading at the fourth grade level, reached

the acceptable level of significance. This sub~test for
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fourth grade grdﬁps (Table XXXV) did not reach the required
level of significance., Although there was a relationship by
individuals in this grade between reading achievement gain
and their gain in performing the broad jump, this physical
-fitness.gain did not typify any of the groups to a signifi—
cant degree. Therefore, this gain cannot be attributed to
the differences in physical education. Changes in reading
ability with matugétion (7) and changes in motor skills with
maturation (7, p. 75) make a vertical comparison by grades
hazardous; however, a look at the low correlations_between
broad jump and reading found in the other three grades does
seem to throw some doubt upon the tenability of conceptual-
izing a relationship between reading gain and gain on thé
breoad jump. Further investigation of this factor at this
level by experimentation may, however, be warranted. Borg
{(2) stated that correlations in this range may have a
limited meaning in exploratory research. McNemar (il)
suggested that the .05 level of significance is permissible
only 1f the findings of the study are not to be used as a
basis for theory, further hypotheses, or for sociai action,
and if the experimental situation provides for good control
of sampling.

On the strength of the obtained correlation coefficients
reported in Table XVIII the null hypothesis II, which pre-
dicted no sigﬁificant relationship between gain in reading

achievement and gain on each of the physical fitness sub-~tests,
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was accepted with the exception of the broad jump at the

“fourth grade level, and the research hypothesis was rejected.

Hypothesis III

Hypothesis IIlI was restated to read thus: there will not
be a significantly greater mean gain in reading achievement
made by the physical education gfoups than by the sedentary
groups. It was tested by analysis of the variance of the
gain in reading made by each of the three treatment groups
at each grade level. These analyses were presented in the
discussion of Hypothesis I, along with the means and standard
deveiations within the three groups forbeach grade.level.

No significant differences were found at grades two, three,
four, or five in the mean gain in reading made by the chil-
dren in the regular physical education classes and the children
participating in the sedentary recreation; therefore Hypothesis
I1I was accepted and the research hypothesis rejected.

The analysis of variance compared the differences in the
gains made by the three treatment groups on each of the physi-
cal fitness sub-~tests. The t tests between the means of the
regular and sedentary groups at each grade were presented in
the discussion of Hypothesis I, because these groups served
as controls for the experimental groups included there. An
examination of Table VIII revealed that on one of the physi-
cal skills sub-tests, fifty-yard dash, there was a difference

significant at the .01 level in the second grade, with the
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regular group making greater gains. It can be noted in
Table XI that on two of the sub-tests at the third grade
level, broad jump and fifty-yard dash, children in the
regular classes made significantly greater gains than those
in the sedentary group. It can be seen in Table XIV that
at the fourth grade level, children in the regular physical
education classes made gains significantly greater than those
in the sedentary group on two of the sub-tests, ball throw
and 300-yard run-walk. The fifth grade comparisons (Table
XVII) reversed the pattern which was observed in the three
lower grades. The sedentary group surpassed those children
in the regular classes to a significant degree on two of
the sub-tests, shuttle run and 300-yard run-walk. In none
of the seven sub-tests at the fifth grade level did the
regular group make significantly greaterlgains than the
sedentary group. However, in grades two through four, the
sedentary group did not significantly surpass the regular
group in gains on any of the sub-tests.

The comparisons on these sub-tests do reveal significant
differences between the two groups on one physical skill at
the second grade, and on two physical skills for each of the
other grades. These differences apparently had no signifi-

cant effects upon the reading gains made ‘by these groups.
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Hypothesis IV

Hypothesis 1V was restated to read that there would
be no significantly greater mean gain in reéding made by the
30 per cent of the pupils making the greatest gains in each
physical skill than would be made by the 30 per cent of the
pupils making the least gain in each physical skill. To
test this hypothesis the mean gains by grades on. each sub-
test were arranged in sequential order from high to low.
The 30 per cent of the children making the greatest gains
were selected from each sub-test; the 30 per cent of the
children making the least gains were selected, also, from
each sub-test. The mean reading_gaiﬁ of the high children
was then compared to the mean reading gain of the low
children for each physical fitness sub-test. An analysis of
variance tested the significance of the difference between
the reading gains made by the high 30 per cent and the low
30 per cent on each sub-test.

In Tables XIX, XX, XXI, and XXII can be seen the
analyses of each of these comparisons at each grade level.

It can be seen from these tables that no group differ-
ences reached an acceptable level of significance. The null
hypothesis was accepted and the research hypothesis was re-
jected. Although the comparison here was achievement gain
rather than a particular level of achievement, the finding

appears to be inconsistent with one reported by Kagerer (10),
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ANALYSIS OF VARIANCE OF MEAN GAIN IN READING ACHIEVEMENT
OF THE HIGH GROUP AND THE LOW GROUP ON THE PHYSICAL
FPITNESS SUB-TESTS IN THE SECOND GRADE

Sum of Degrees of |Variance F
Sub-test |Source Squares Freedom Estimate’ Level
Arm Hang |Between 30.63 1. 30.63 1.26 N.S.*
Within 920.75 38. 24.23 '
Total 951.38 '39.
Sit~ups Between .63 L. .63 .02 N.S.
Within 1141.15 38. 30.03 :
Total 1141.78 39.
Shuttle Between 18.23 1. 18.23 .61 N.S.
Run Within 1130.75 38. 28.76
Total 1148.98 39.
Broad Between 18.23 1. ©18.23 .89 N.S.
Jump Within. 781.75 38, 20.57
Total 799.91 39.
50-yard Between 2.03 1. 2.03 .08 N.S.
Dash Within 951. 35 38. 25.04
Total 953. 38 39.
Ball Between 48,40 1. 48.40 2.20 N.S.
Throw |Within 837.20 38. 22.03
Total 885.60 39.
300-yard |Between .03 1. .03 .00 N.S.
Run- Within 1115.95 38. 29.37
Walk Total 1115.98 39.

*N.S. = not significant.
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ANALYSIS OF VARIANCE OF MEAN GAIN IN READING ACHIEVEMENT

OF THE HIGH GROUP AND THE LOW GROUP ON THE PHYSICAL

FITNESS SUB~TESTS IN THE THIRD GRADE

Sum of Degrees of |Variance F
Sub-test |Source Squares Freedom Estimate Level
Arm Hang [Between 16.13 1 10.13 .60 N.S.*
Within 502.75 30 16.76
Total 512,88 31
Sit-ups Between 1.53 1 1.53 .09 N.S.
Within 500.19 30 16.67
Total 501.72 31
Shuttle Between .78 1 .78 .07 N.S.
Run Within 351.69 30 11.72
Total 352.47 31 ‘
Broad Between .00 1 .00 .00 N.S.
Jump Within 470.88 30 15.70
Total 470.88 31
50-yard Between 15.13 1 15.13 .75 N.S.
Dash Within - [601.75 30 20.00
Total 616.88 31
Ball Between 34.03 1 34.03 1.72 N.S.
Throw Within 594.69 30 19.82 '
Total 628.72 31
300-yard |Between .50 1 .50 .03 N.S.
Run- Within 540.38 30 18.01 '
Walk Total 540.88 31

*N.S. = not significant.
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ANALYSIS OF VARIANCE OF

ABLE XXI
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MEAN GAIN IN READING ACHIEVEMENT
OF THE HIGH GROUP AND THE LOW GROUP ON THE PHYSICAL
FITNESS SUB~TESTS IN THE FOURTH GRADE

Sum of |Degrees of |Variance F
Sub-test |Source Squares Freedon Estimate Level
Arm Hang |Between 22.53 i 22.53 1.55 N.S8.*
Within 407.33 28 14.55
Total 429.87 29
Sit-ups |Between | 22.53 1 22.53 1.16 N.S.
Within 544,93 28 19.46
Total 567.47 29
Shuttle |Between 4.03 1 4.03 .21 N.S.
Run Within 549.33 28 19.62
Total 553.37 29
Broad Between 8.53 -1 . 8.53 .51 N.S.
Jump Within 467.33 28 16.69
Total 475,87 29
50-yard Between 2.70 1 2.70 .14 N.S.
Dash Within 540.00 28 19.29
Total 542,70 29
Ball Between 1.20 1 1.20 .06 N.S.
Throw Within 526.00 28 18.79
Total 527.20 29
300-yard |Between 20.83 1 20.83 1.78 N.S.
Run- Within 328.53 28 11.73
Walk Total 349,37 29
*N.S. = not significant.
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TABLE XXII

ANALYSIS OF VARIANCE OF MEAN GAIN IN READING ACHIEVEMENT
OF THE HIGH GROUP AND THE LOW GROUP ON THE PHYSICAL
FITNESS SUB-TESTS IN THE FIFTH GRADE

Sum of ]Degrees of {Variance h F
Sub-test [Source [Squares Freedon Estimate Level
Arm Hang |Between 1.17 1 1.17 .04 N.S.*
' Within 1229.81 40 30.75
Total 1230.98 41
Sit-ups Between 2.38 1 2.38 .08 N.S.
Within 1146.76 40 28.67
Total 1149.14 41
Shuttie Between 10.50 1 10.50 .76 N.S.
Run Within 549.62 49 13.74
Total 560,12 41
Broad Between 59.52 1 59.52 l.62 N.S.
Jump Within 1466.95 490 36.67
Total 1526.48 41
50-yard Between 4,67 1 4.67 .14 N.S.
Dash Within 1357.62 49 33.94
Total 1362.28 41
Ball Between 14.88 1 14.88 - .35 N.S.
Throw Within 1722.10 40 43.05
Total 1736.98 41
300~yard |Between 12,60 1 12.59 .27 N.S.
Run-— Within 1895.81 40 47.40
Walk Total 1908,40 41
*N.5. = not significant.

who found that strength of the upper and lower back muscles,

as in sit-ups, was

readiness test.

correlated with all parts of a reading
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Hypothesis V

Hypothesis V was restated to read thus: there will not
be a significantly greater mean gain in each of the physical
skills made by the 30 per cent of the pupils making the
greatest gain in reading than would be made by the 30 per
cent of the pupils making the least gain in reading at each
grade level. To test its statistical validity,.the children
were arranged by magnitude of gain in reading achievement
from high to low according to grades. The 30 per cent of
the children observed to make the greatest gain in reading
comprised one group; the 30 per cent of the children observed
to make the least gain in reading composed the other group.
These groups, by grades, were then subjected to analysis of
variance according to their mean gain on each of the physical
fitness sub-tests.

Hypothesis V-A was restated to read thus: there will not
be a significant difference between these groups at the second
grade level on each of the sub-tests. -Rosborough's study
found that twenty retarded readers failed the sit-up test,
which requires abdominal muscle strength. Table XXIII
delineates the analysis of variance of these groups. The
summary presented in Table XXIII reflects that there was one
ratio which reached the acceptable level of significance,
the arm hang. The t test then was employed‘té test the
difference between the ﬁeans. A summary oflthis analysis is

depicted in Table XXIV. The correlation between reading
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ANALYSIS OF VARIANCE OF THE MEAN GAIN IN READING OF THE
HIGH 30 PER CENT WITH THE LOW 30 PER CENT ON EACH
PHYSICAL FITNESS SUB-TEST IN THE SECOND GRADE

Sum of Degrees of |Variance F
Sub-test |Source squares Freedom Estimate Level
Arm Hang |Between 172.23 1 172.23 6.25 p .05
Within 1046.55 38 27.50
Total 1218.78 39
Sit-ups Between .23 1 .23 .03 N.S.*
Within 331.75 38 8.73
Total 331.98 39 '
Shuttle Between 5.63 1 5.63 1.49 N.s.
Run Within 143.75 38 3.78
“{Total 149,38 39
Broad Between | 140.63 1 140.63 |2.16 N.S.
Jump Within 2473.15 38 - 65.08
Total 2613.78 39
50-yard Between .03 1 .03 .02 N.S.
Dash Within 47.35 38 1.25
Total 47.38 39
Ball Between 30.63 1 30.63 }1.70 N.S.
Throw [Within 683.35 38 17.98
Total 713.98 39
300-yard |Between 4.90 1 4.90 .03 N.S.
Run- Within 4914.60 38 129.33
Walk Total 4919.50 39

*N.S. = not significant.
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TABLE XXIV

MEANS AND STANDARD DEVIATIONS OF THE HIGH AND LOW GROUPS
IN READING ON THE ARM HANG FOR GRADE, TWO

. | standard Fisher
Group Numbex Mean Deviation t
High 30 per cent 20 3.75 5.41 2.50 .05
Low 30 per cent 20 -~ .40 4,80

achievement gain and gain on the arm hang in the second
grade (Table XVIII) was .23, which is a low positive rela-
tionship. According to Mode (12}, this correlation strength
would account for only about 5 per cent of the variance in
these two factors. Table XIX, which describes the comparison
of the reading achievement gain made by the children who
made the greatest gain in the arm hang with the gain made by
the children who made the least gain in the arm hang, re-
flects that there was no statistically significant difference
between these groups. This variable, however, may warrant
further investigation at the second grade level. Because of
the lack of statistical validity, the null hypothesis V-A .
was accepted with the exception of differences between the
high and low children in reading achievement gain and their
performances on the arm hang. The research hypothesis,
with the noted exception above, was rejected.

Hypothesis V-B was restated to read thus: there will not be

a significant difference between the high and low groups in
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reading on each of the physical fitness sub-tests at grade

three.

TABLE XXV

Table XXV reflects the analysis of variance obtained

ANALYSIS OF VARIANCE OF THE MEAN GAIN IN READING OF THE
HIGH 30 PER CENT WITH THE LOW 30 PER CENT ON EACH

PHYSICAL FITNESS SUB-TEST IN THE THIRD GRADE

Sum of Degrees of |Variance P
Sub-test |Source Squares Freedon Estimate Level
Arm Hang [Between .03 1 .03 .00 N.S.*
Within 1195.69 30 39.86
Total 1195.72 3L
Sit-ups Between .28 1 .28 .03 N.S.
Within 316.44 30, 10.55
Total 316.72 31
Shuttle Between .28 1 .28 .11 N.S.
Run Within 75.94 30 2.53
Total 76.22 31
Broad Between 26,28 1 26.28 .58 N.S.
Jump Within 1351.44 30 45,05
Total 1377.72 31
50-yard Between 1.13 1 1.13 .75 N.S.
Dash Within 44,75 30 1.49
Total 45.88 31
Ball Between 30.03 1 30.03  11.80 N.S.
Throw |Within | 500.94 30 16.70 |
Total 530.57 31
300-yard |Between 60.50 1 - 60.50 .99 N.S.
Run- Within 1832.38 30 61.08 '
Walk Total 1892.,88 31 '
*N.S. = not significant.

from these groups.

An inspection of this table shows that

all the F ratios are quite low, none approaching the required

minimum.

For this reason, and from examination of the tables
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previously presented, the null hypothesis V-B was accepted and
the research hypothesis rejected.

Hypothesis V-C was restated to read thus: there will
not be a significant difference between the high and low

groups in reading on each of the physical fitness sub-tests

at grade four. Table XXVI reflects the analyses of variance

TABLE XXVI

ANALYSIS OF VARIANCE OF THE MEAN GAIN IN READING OF THE
HIGH 30 PER CENT WITH THE LOW 30 PER CENT ON EACH
PHYSICAL FITNESS TEST IN THE FOURTH GRADE

Sum of Degrees of {Variance F
Sub-test |Source Squares Freedon Estimate Level
Arm Hang |Between | 235,20 1 235.20 |4.46 .05 .
Within |1476.27 28 52.72 |
Total 1711.47 29
Sit-ups Between 14.70 1 14.70 1.54 N.S.*
Within 266.67 28 9.52
Total 281,37 29
Shuttle Between .13 1 .13 .06 N.S.
Run Within 64.67 28 2.31
Total 64.80 29
Broad Between 172.80 1 172,80 5.38 .05
Jump Within 899.20 28 32.11
Total 1072.00 29
50-yard Between 2.70 1 2,70 4.05 N.S,.
Dash Within 18.¢6 28 .67
Total 21.3 29 '
Ball Between »13 1 .13 .01 N.S.
Throw Within 645.33 28 23.05
' Total 645.47 29
300~yard |Between 10.80 1 10.80 +24 N.S.
Run-~ Within [1234.67 28 44,10
Walk Total 1245.47 29

*N.S. = not significant.
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obtained from these groups. An inspection of Table XXVT
reveals that two of the F ratios reached the .05 level of
significance, the arm hang and the broad jump. The t test
was employed to test the difference between the means. A

summary of this analysis is presented in Table XXVII. It can

TABLE XXVII

MEANS AND STANDARD DEVIATIONS OF THE HIGH AND LOW
. GROUPS IN READING FOR GRADE FOUR

: { Standard Fisher
Sub-test Group Number [Mean |Deviation t
High 30 per cent| 15 .33 5.75 -2.11 .05
Arm Hang Low 30 per cent 15 5.93 8.09
High 30 per cent 15 4.40 3.84 2,32 .05
Broad JumpiLow 30 per cent 15 .40 6.72 i

be seen from the table that the broad jump mean differences
were significant at the acceptable level of confidence.

This finding is consistent with the significant correlation
of the total group between gain in reading achievement and
gain in the broad jump at the fourth grade level. Thompson
(14) reported low negative correlation between performance
on the broad jump and reading achievement for fourth grade
girls, and a very low positive relationship.for'boys in the
fourth grade. However Table XXI presented‘no significant
differences in reading achievement gain between_the high and
low reading groups on the broad jump. The strength of these

analyses does not undergird the significant finding depicted
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in Table XXVII, however, as Fisher (5) pointed out it may
serve only as a suggestion for future experimentation.

Further inspection reveals that the low grdup in read-
ing gain was significantly superior to the high group in the
arm hang. Similarly, Table XVIII reflects a very low nega-
tive relationship between reading achievement gain and gain
on the arm hang. In Table XXI, however, no significant
difference between the reading achievement gains of the
high and low groups on the arm hang can be seen. These
findings, despite the statistical validity of the differences,
make the difference appear quite tenuous. Further study,
however, may be indicated.

Because the differences between the physical fitness
gains of thé high and low groups in reading achievement
were not significant, with the exception of the arm hang and
the broad jump, the null hypothesis V~C was accepted with
the exception of the broad jump and the research hypothesis
was rejected.

Hypothesis V-~D was restated to read thus: there will not
be a significant difference at the fifth grade level between
the high and low groups in reading achievement gain on each
of the physicél fitness sub-tests. An analysis of variance
was employed to test the significance of the two sets of

scores. The results are presented.in Table XXVIII. There



ANALYSIS OF VARIANCE OF THE MEAN

TABLE XXVIIZX

HIGH 30 PER CENT WITH THE LOW 30 PER CENT ON EACH
PHYSICAL FITNESS SUB-TEST IN THE FIFTH GRADE
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GAIN IN READING OF THE

Sum of Degrees of |Variance F
Sub-test |Source Squares Freedomnm Estimate Level
Arm Hang |Between .38 1 .38 .02 N.S.*
Within 763.52 40 19.09
Total 763.90 41
Sit-ups Between 1.52 1 1.52 .15 N.S.
Within 419.62 40 10.49
Total 421,14 41
Shuttle Between 2.38 1 2.38 .70 N.S.
Run Within 135.24 40 3.38 '
{Total 137.62 41 ‘
Broad Between 11.52 1 11.52 .54 N.S.
Junp Within 859.81 40 21.50
Total 871.33 41
50~yard Between 2.88 1l 2.88 2.79 N.S.
Dash Within 41.24 40 1.03
Total 44,12 41
Ball Between .60 1 .60 .04 N.S.
Throw Within 666.38 40 16.66
Total 666,98 4]
300-yard |Between 9.52 1 9.52 .28 N.S.
Run- Within 1380.38 40 34.51 '
Walk Total 1389.90 41
*N.S. = not significant.

were no significant differences between these two groups on

any of the seven sub-tests; therefore the null hypothesis

V-D was accepted and the research hypothesis was rejected.
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Summary

The data were analyzed by two basic techniques: analy-
sis of variance and product moment correlation. It was
stated in Hypothesis I that children in grades two, three,
four, and five receiving individualized physical training
would make significantly greater mean gains in reading than
children attending regular classes and greater than that of
children participating in sedentary recreation activities.
Although therg were significant differences in gains in
motor skill, there were no significant differences in read-
ing gains. Hypothesis II, which stated that there would be a
significant relationship between gains in reading achievement
and gains in physical skills, was tested by product moment
correlation. One significant relationship occurred between
the gain in the broad jump at the fourth grade and the gain
in read;ng achievement. In Hypothesis III it was stated
that children attending regular physical education classes
would make éignificantly greater mean gains in reading than
children participating in sedentary recreation activities.
This was tested by analysis of variance.  Although there were
differences in gains in the physical skills, no significant
gains occurred in reading. Hypothesis IV stated that the
pupils making the greatest gain on each of the physical
skills Qould make gains in reading achievement significantly
greater than those children making the leastlgain on the

physical fitness tests. The analysis of variance was
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employed to test this hypothesis. No significant gains

were found. Hypothesis V stated that those children making-
the greater mean gains in reading would make significantly
greatef gains on the physical skill than those children
making the least gain in reading. Three significant ratios
occurred: arm hang at the second grade, and broad jump and
arm hang at the fourth grade level. The hypothesis was not
statistically valid except for the arm hang at the second
grade and the broad jump at the fourth grade. The strength

of the significant relationships found throughout the analysis

was considered useful only for furthexr research.
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physical education activities and to that of children parti-
cipating in sedentary recreational activities.

Children from grades two through five who were of
normal intelligence but reading below expectation were
selected for special reading classes._ Pre-test measures of
physical fitness were obtained by administering thé American

Association for Health, Physical Education, and Recreation

Tests, and a pre~test measure of reading achievement was

obtained by the Gates-MacGinitie Reading Tests. After a

twelve-week -physical fitness training program, physical fit-
ness was again measured by repetition of the earlier tests
and by administration of alternate forms of the same reading
tests. Between the pre-test and post-test periods,  an
experiméntal program of physical training engaged one-third
of the subjects in individualized fitness activities; one
type of treatment, sedentary physical activities, engaged
one-third of theisﬁbjects serving as controls; and the other
control group joined regular physical activities stressing
group games and organized sports.

The relative effects of these three treatments werec
assessed by tabulating a gain ox loss for each child on each
of the physical fitness sub-~tests, and by establishing a
gain or loss in reading achievement by tabulating the differ-
ence in standard scores for each child between the two test

periods.
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The general hypotheses of this study were twofold:
first, that the individualized physical training would re-
sult in greater mean gains in reading than either of the two
control treatments; and second, that gains in physical fit-
ness would be significantly related to reading gain. The
fifst, third, fourth, and fifth hypotheses were tested by
application of the analysis of variance. The second hypothesis
was tested by Pearson product moment correlation. The .05
level of significance was selected as the criterion for
statistical validity.

Hypotheses I-a, I-B, I-C, I-D, I-E, I-F, I-G, I-H
stated that children participating in.the individualized
physical fitness training at the second, third, fourth, and
fifth grades would make significantly greater mean gains in
reading achievement than children participating in regular
physical education classes or than children engaged in
sedentary recreation classes. The magnitude of the F ratio
indicated no significant difference between the sets of
scores; therefore, it was concluded that in this group there
were no statistically valid differences between the groups
in reading gain. The hypotheses were rejected.

Hypothesis II predicted a significantlrelationship
between gain in reading achievement and gain on each physi-
cal fitness éub~test at grades two, three, four, and five.
The coefficient between broad jump gain and reading achieve-

ment gain at the fourth grade reached the designated level
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of significance. The strength of this rxelationship may
indicate a possible direction for further study. All other
parts of the hypothesis were rejected.

Hypothesis TII stated that children participating in
the regular physical education groups would make gains in .
reading significantly greater than children partidipating in
sedentary recreation classes in grades two, three, four and
five. Because the F ratio failed to reach an acceptable
level of significance, the hypothesis was rejected.

Hypotheses I1IV-A, IV-B, IV-C, and IV-D, predicted that
the 30 per cent of the children making the greatést gain on
each of the sub-tests would make significantly greater gains
in reading than the 30 per cent of the children making the
.least géins at grades two, three, four, and five. No sig-
nificant differences were found in the analysis of variance
of the high and low groups at each grade level on each of
the sub-tests. Thé hypotheses were rejected.

Hypothesis V-A predicted that there would be a signifi-
cantly greater mean gain in each physical skill (arm hang,
sit-ups, shuttle run, broad jump, 50~yard dash, ball throw,
and 300-yard run-walk) made by the 30 per cent of the second
grade pupils making the greatest gain in reading than by the
30 per cent making the least gain. On one sub-test, the arm
hang, the high reading achievement group made gains signifi-
cantly greater than the low group. The correlation between

arm hang and reading gain was low and positive. It was
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concluded that although lacking sufficient evidence to make
any generalizations, the statistical significance made this
part of the hypothesis tenable. All othexr parts of the
hypothesis were rejected.

Hypothesis V-B predicted a significant difference
between the high and low groups in reading on eéch of the
physical fitness sub-tests at grade three. No significant
differences were found, and the hypothesis was rejected.

Hypothesis V-C predicted a significant difference
between the high and the low groups in reading on each of
the physical fitness sub-tests at grade four. As reflected
in the prodﬁct moment correlation on the broad jump, the
high group in reading made gains significantly greater than
the low group. As was expressed previously, this one find-
ing is not adequate basis for forming a conclusion. The low
group in reading achievement gain made significantly greater
gains on the arm hang than did the high group. However, in
the correlation results, the low negative relationship did
not reach a significant magnitude. Relationship between
reading achievement and the arm hang and reading achievement
and the brocad jump at the fourth grade level may warrant
further investigation. All other parté of the hypothesis
were rejected.

Hypothesis V-D stated that there would be a significant

difference at the fifth grade between the high and low groups
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in reading achievement gain on each of the physical fitness
sub-tests. As no significant differepces-were observed, the
hypothesis was rejected.

Analysislof the gains made by the three treatment groups
at each grade in each of the physical skills did produce
some very distinct patterns. In grade two, the children
receiving indiviﬁualized-physical fitness training made
gains significantly greater than either of the control groups
in four activities (sit-ups, broad jump, shuttle run, and
ball throw) and gains significantly greater than one control
- group iﬁ another (the fifty-yard dash). 1In grade three, the
individualized training group made gains significantly
greater than the regular physical education group on three
of the sub—tests‘(%it-ups, broad.jump, and 300-yard run-walk)
and gains significantly greater than the sedentary group on
two of the tests (sit-ups and 300-yard run-walk). The fourth
~grade children receiving individualized physical training
made significantly greater gains than the regular group on
one of the sub-tests (shuttle run), while the regular physi-
cal education group made gains significantly greater than
the other two groups on the ball throw and the 300~yard run-
walk., 1In the fifth grade, the.individualized group made
~gailns significantly greater than the regular on two of the
sub~tests (the ball throw and the 300-yard run-walk) and
gains significantly greater than the other two groups on

the shuttle run. The sedentary group made gains éignificantly
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greater than the regular group on the 300-yard run-walk.
It was concluded that the individualized physical fitness
training group did make gains significantly greater than
children from the two control groups on a number of the

physical fitness tests.

Findings

The findings of this study are three-fold: those which
pertain to the effects of physical training upon reading,
those which pertain to the relationship of physical fitness
improvement upon reading, and the effects of physical train-
ing upon physical fitness.

1. The individualized physical training program did
not significantly affect the reading gains of the groups of
children in grades two through five who were experiencing
reading difficulties. Participation in the regular physical
education program similarly did not affect their gain in
reading. Sedentary recreational activities did not have
observable significant effects upon their réading gain.

2. Little significant relationship was found between
reading achievement and physical fitness gain. The children
who made the greatest gains in physical skills did not have
a parallel gain in reading. The children who made the
greatest gains in reading did not consistently show a greater
gain in physical skills. Therefore, a gain in reading did
not parallel a gain in physical skills, nor did a gain inl

physical skills parallel a gain in reading.
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3. Individual relationships did, however, occur.

These were the broad jump at the fourth grade level and the
arm hang at the second grade level and at the fourth grade
level. These did in one or more comparisons reflect a |
statistically valid relationship--the arm hang at the second
grade level and the broad jump at thé fourth grade level
being positively related, and the afm hang at the fourth
grade being conversely related to reading.

4. The physical training program did affect the gain
in physical fitriess. The regular physical education group
achieved greater improvement at the second and fifth grades
on a large numbexr of physical skills, but did not approach
the number of significant gains made by the experimental
~group. The sedentary group made the least gains, making
sigﬁificantly greater gains on only one sub-test.

5. The second grade group receiving the individualized
physical training showed physical fitness gains on more of
the sub-tests than the experimental groups in the other three

grades.

Conclusions
On the basis of these findings the following conclusions
were made:
1. Reading achievement and physical fitness in grades

two through five appear to be unrelated.
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2. An individualized physical training program will
produce greater gain in physical fitnesslthan either group
physical activity or sedentary activities.

3. 1Individualized physical training is more effective
in prodﬁcing gains in motor skills of younger children than

of older children.

Implications

The evidence presented in this study points toward an
apparently independent development of motor skills and read-
ing ability. To institute a.program of indivigualized
physical.training for children with reading difficulties
could not be expected to result in improved reading.

The apparent variation of the effectiveness of the
training programs upon physical fitness from grade to grade
might prove to be a profitable avenue of study. Could this
be a characteristic peculiar to these children, or is this
indicative of a developmental trend? If the greater plas-
ticity of the younger age child caused him to respond more
definitely to individualized training, then would this
difference be sustained if the training were sustained? If
physical fitness superiority could be achieved early in the
primary school, then what would be its long-term effects

upon réading?
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Recommendations

1. The responsiveness in physical fitness gain of the
second grade to the individualized physicalltraining program
makes it appear worthwhile to extend the experimental program
to kindergarten and first grade, to discover whether this
training program would produce similar effects at this age
level, and to repeat the study in the second grade.

2. It is recommended that the effects of individual
physical fitness training upon reading gain be studied in
kindergarten, first grade, and second grade. It is con-
ceivable that such a program might be related to the child's
readiness for reading. ‘

3. It is further recommended that the effects on physi-
cal fitness of individualized physical training on children
in kindergarten, first grade, and second grade be compared
to its effects on children in third, fourth, and fifth grades.

4. A conmparison of the effects of individualized
physical fitness training upon the physical performance of
children who are average readers is recommended. Would such
a training program be more effective or less effective or
have no effects upon the motor performance of average readers?

5. The individualized training program stressed indi-
viduality and self .,improvement, while the regular classes
stressed group activities and competition. Would these two

differing approaches have diverse effects upon achievement
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motivation? A pre-test and post-~test of this factor would
offer one method of discovering any effects.

6. One facet of the individualized program is that the
child is placed in a non-threatening, non-competitive situa-
tion. What effects would functioning in such an atmosphere
have upon his self-concept? Would a sense of individual
accomplishment reinforce him and give him confidence? It is
recommended that pre- and post-measures of self-concept be

made to test these effects.



APPENDIX

TABLE XXIX

ANALYSIS OF VARIANCE OF THE THREE TREATMENT GROUPS

ON PHYSICAL FITNESS SUB~TESTS,
- SECOND GRADE

Degrees
Sum of of Variance Signifi-
Activity |Source Squares |Freedom [Estimate |Level| cance
Arm HangBetween 150.47 2 75.23 2,921 N.S.*
Within ]1596.55 62 25.75
Total 11747.02 64
Sit-ups |Between | 73.40 2 36.70 4,12 .05
Within 552.39 62 8.91
Total 625.78 64
Shuttle |Between | 57.41 2 28.71 7.13 .01
Run Within 249,57 62 4.03
Total 306.98 64
Broad Between ({1927.34 2 963.67 25.54 .0l
Jump Within 2339.64 62 37.74
Total 4266.98 64
50-yard |Between 14,13 2 7.06 7.38 .01
Dash Within 59.32 62 .96
Total 73.45 64
Ball Between 105.67 2 52.84 3.92 .05
Throw [(Within 836.39 62 13.49
Total 942,06 64
300-yard |Between 244.89 2 122.45 1.26| N.S.
Run- Within 6027.72 62 97.22
Walk Total 6272.62 64
*N.S. = not significant.
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ANALYSIS OF VARIANCE OF THE THREE TREATMENT GROUPS

ON PHYSICAL FITNESS SUB~TESTS,
THIRD GRADE

Degrees
Sum of of . Variance Signifi-
Activity |{Source Squares |Freedom |[Estimate {(Level| cance
Arm Hang|Between 174.86 2 B87.43 2,711 N.S.*
Within .{1646.79 51 32.29
Total 1821.65 53
Sit-ups |Between 216.04 2 108.02 14.30 .01
Within 385,22 51 7.55
Total 601.26 53
Shuttle |Between 7.07 2 3.53 1.35} N.S.
Run Within 133.77 51 2.62
' Total 140.83 53,
Broad Between 317.73 2 158.87 4.76 .05
Jump Within 1701.60 51 33.36
Total 2019.33 53
50-yard |[Between 8.94 2 4.47 3.58 .05
Dash Within 63.65 51 1.25
Total 72,59 53
Ball Between 33.85 2 16.92 .91 N.S.
Throw [Within 944.47 51 18.52
Total 978.31 53
300-yard |Between 387.85 2 193.98 3.41 .05
Run-— Within 2900.88 51 56.88
Walk Total 3288.83 53
*N.S. = not significant.
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ANALYSIS OF VARIANCE OF THE THREE TREATMENT GROUPS

ON PHYSICAL FITNESS SUB-TESTS,
FOURTH GRADE

f Degrees
; Sum of of Variance Signifi-
Activity |Source Squares |{Freedom |Estimate |Levelj cance
Arm Hang |Between 197.63 2 98.81 2.34| N.S.*
Within 1942,37 46 42.23 '
Total 2140.00 48
Sit—-ups |Between 60.78 2 30.39 3.15| N.S,
Within 444.00 46 9.65
Total 504.78
Shuttle |Between 19.52 2 9.76 5.06 .05
Run Within 88.68 46 1.93°
Total 108.20 :
Broad Between 1.11 2 .55 .02 N.sS.
Jump Within 1352.28 46 29.40
Total 1353.39 48
50-yard |Between 4,06 2 0 2.03 2.11) N.S.
Dash [Within 44.15 46 .96
Total 48.20 48
Ball Between 189.31 2 94.65 5.98 .05
Throw [Within 728,68 46 15.84
Total 918.00 48
300~-yard |Between 530.95 2 265.47 8.41 .01
Run- Within 1452.68 46 i 3l.58
Walk 1Total 1983.63 48
*N.S. = not significant.
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ANALYSIS O VARIANCE
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OF THE THREE TREATMENT GROUPS
ON PHYSICAL FITNESS SUB-TESTS,
FIFTH GRADE

|
Degrees J -
Sum of of IVariance Signif-
Activity |Source Squares |Freedom iEstimate Level} cance
Arm Hang|Between | 170.88 2 | 85,44 4,25 .05
Within }1366.87 68 20.10
Total  11537.75 70
Sit—ups |Between £69.92 2 34,96 3.62 .05
Within 656.95 68 9.66
Total - 726.87 70
Shuttle [Between 18.96 2 9.48 3.49| .05
Run Within 184.53 68 2.71
Total 203.49 70 '
Broad Between 48,26 2 24,13 1.05] N.S.*
Jump |Within |1570.05 68 23.09
Total ¥618.31 70
50-yard |Between .68 2 .34 .21{ N.S.
Dash Within 110.62 68 1.63
Total 111.30 70
Ball Between 137.31 2 68.66 5.37 .01
Throw |[Within 869.65 68 12.79
Total 1006.96 70
306~yard |Between 842.88 2 421,44 le.81 .01
Run- Within 1704.45 68 25.07
wWalk Total 2547.32 70
*N.S. = not significant,
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CORRELATION COEPFICIENTS BETWEEN PHYSICAL
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FPITNESS SUB-TESTS, GRADE TWO
Shuttle [Broad |30-yd. Ball 300-yd.

Activity Sit-ups Run Jump Dash Throw | Run-Walk
Arm Hang ) .11 07 | .03 .17 .03
Sit-ups .23 .21 .11 .02 .22
Shuttle Run .26 .13 .05 .13
Broad Jump .09 .19 .09
50-yard Dash .01 .02
Ball Throw .02
300~yard

Run—-Walk
Level of
Significance| .001 N.S. .05 N.S. N.S. N.S.

N.S. = not significant.

df =

63.
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CORRELATION COEFFICIENTS BETWEEN PHYSICAL

FITNESS SUB-TESTS, GRADE THREE
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Shuttle |Broad [50-yd. !Ball {300-yd.
Activity |Sit-ups Run Jump Dash Throw | Run-Walk
Arm Hang .40 -.04 -.10 .00 .15 .15
Sit-ups -.07 -.17 .04 .11 .19
Shuttle Run .35 .01 -.07 .04
Brocad Jump .05 ~-.16 .12
50~yard Dash f .15 -.03
Ball Throw |
300~yard
Run-Walk
Level of
Significance .0l N.S. .01 N.S. N.S. N.S.
N.S. = not significant.
df = 52.
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CORRELATION COEFFICIENTS BETWEEN PHYSICAL

FITNESS SUB—TESTS,

GRADE FOUR
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Shuttle |[Broad |530~yd. |Ball |300-yd.
Activity Sit-ups Run Jump Dash Throw | Run-Walk
Arm Hang .20 .08 -.24 -.00 .06 -.08
Sit-ups .21 .07 .09 .22 -.04
Shuttle Run -.04 .22 -.15 ~-.04
Broad Jump .04 .21 .16
50-yard Dash -.07 -, 01
Ball Throw .08
300-yard
Run-Walk
Level of
Significance| N.S. N.S. N.S. N.S. N.S. N.S.
N.S. = not signlficant,
df = 47. '
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CORRELATION COEFFICIENTS BETWEEN PHYSICAL
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FITNESS SUB-TESTS, GRADE FIVE
Shuttle |Broad [50-yd. (Ball [300-yd.
Activity Sit-ups Run Junmp Dash Throw{ Run-Walk
Arm Hang .10 -.14 -.09 .18 .09 .12
Sit-ups -.02 .06 .07 .02 .15
Shuttle Run w.iO .07 17 1 ~.25
Broad Junp 10 -.21 .03
50~yard Dash -.10 .09
]
Ball Throw g .25
300-yard |
Run~Walk
Level of
"Significance| N.S. N.S. N.S. N.S. N.S. .05
N.S. = not significant.
df = 69.
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