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CHAPTER I

THE EFFECTS OF SHORT DURATION EXERCISES ON
THE DEVELOPMENT OF PHYSICAL FITNESS

Introduction
Many physical educators throughout the nation have uveen
seeking to ilmprove the physical fitness of children in the
public schools. Emphasis upon physical fitness has become a
challenge to the physical educatlion profession, partially as

a result of the famed Kraus-Weber Tests, which found tha' the

youth of America tended to make inferior scores on the
physical flitness items as compared to the scores of children
of Japan, England, Wales, and other countries. Such results
led to the assumption that greater stress should be placed
on physical fitness.

In addition to the Kraus-Weber Tests, the establishment
of a speclal governmental agency, The President's Council on
Physical Fitness, stimulated ﬁhyslcal educators to seek an
increased level of physical fitness for students in American
schools. This led to accelerated programs designed solely
for narrowly conceived concepts of physical fitness
development. These crash programs have often been substi-
tuted for physical education, and in many instances disregard
the objectives of physical education in the physical

education programs for the American youth.
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It is agreed by many in the field of physical education
that the desire to improve physical fltness should not
result in the deterioration of a broader concept of physical
educatton, It therefore appears that the physical educators
of the nation need to reappraise the objectives to determine
whether or not the great emphasis now being placed on physlcal
fitness has not in fact weakened the total program of physical
education 1in the public schools. |

It would seem evident that physical educators should
seek not only to offer a program designed to ralse physical
fitness to an acceptable level, but als¢ should offer one
which wlll allow time for the teaching of other 1lmportant
aspects of physical education. Conslideration should, in
this respect, be glven to the related areas of game and skill
activitles; desirable attitudes and habit formation, and the
introduction of activities which can be carried over into
leisure or adult life.

Many short length exercise routines designed to improve
physical fitness have been developed by individuals working
in the area of physical education. Analysis and comparison
of these programs are a necessity if the profession 1s to
determine the most effective mgthods of developing physical
fitness without a sacrifice of other desirable objectives,

Most activity programs will benefit physical fitness

when followed purposefully. However, in many of the nation's
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schools, physlical educzation is not a c¢lass which meets dally.
‘rnstead, puysical education classes may meet but cne, Ttwo,

or three times per week. The situation has created a 1r.eed

fer a study that emphasizes two conditidns. time and exerci.e,
to ascertain if the oblective of physical fitness, and the
additional goals ot physlical education can be pursued

together profitably 1ln an organlzed and purposeiul progral.

Statement of Problem
The effects of short duration exercise routinec on ‘'te

development of physlcal fitness,

Purposes of the Study

The following purposes were formulated:

1. To investigate the development of physical fltness
using only a flfteen minute portion of the physical education
period for an exerclise routine,

2. To compare the results of the isometric, intensive,
and callsthenic routines to determine if one routine was
superior in meetihg the goals of fltness development,

3. To determine if a combination of the three exercise
routines would be advantageous for the development of all
facets of physical fitness.

4, To investigate the differences in physical fitness
growth as a result of exposure to exercise once a week, twice
a week, and three times a week in randomly selected students

in physical education classes.



5. To compare the results of groups using isometrics,
intensives, and callsthenlcs with the control groups exposed

only to the other physlcal education activities.

Hypotheses

Consistent with the above purposes the study was
designed to test the following hypotheses:

1. The student groups subjected to isometrics,
intenslives, and calisthenics, will show slgnificant im-
provement {at the .05 level) in seven measures of physical
fitness tested durling the twelve weeks period of exposure.

2. The improvement in cardio-vascular endurance,
abdominal strength, leg power, speed and agllity, and speed,
for those students subjected to callsthenics and intensives
will be significantly greater than those students using
lsometrics.

3. The 1lmprovement in bicep strength and arm power for
those students subjected to lsometrics and intensives will
be significantly greater than those students using calis-
thenics,

4., The group exposed to three periods per week of
physical education willl show a significant improvement on
seven components of physical fitness over those meeting
twice a week when the same routine 1s employed.

5. The groups exposed to two p;riods per week of

physical education will show a significant improvement on



seven components of physical fitness over those meeting once
a week when the same routine is employed,
6. The control groups will show no significant im-

provement on the seven components of physical fitness.

Background and Significance of the Study

In seeking to offer comprehensive physical education
programs, the physlcal educator is often restricted because
of insufficlent time allotted to physical education., The
two major problems which commonly confront the physical
educator are (1) the size of physical education classes
13 often quite large, frequently exceeding 100 students, or
the limits of effective individualized instruction; and
(2) the classes frequently meet only once, twice, or three
times weekly. Such problems challenge the instructor to
utilize every minute of each physical education class period
to i{ts maximum,

The initial part of the normal physical education class
period 1s usually devoted to group exercise routines of some
type. Such exercises usually have a twofold purpose., Some
exercises are especially selected for thelr contribution to
the development of sgtrength, endurance, and other components
of physical fitness. 1In addition, the exercises may serve
as warm-up for further activities. The time spent in
exercises, and exercise routines, varies according to the

enphaslis attached to physical fitness.



While the development of physical fitness 1s an integral
part of the total physical educatlon program, it is
necessary to keep physical fitness in its proper perspective.
It is equally important to continue a diversified activity
program that will introduce each student to many activity
skills that can be utillzed throughout his lifetime,

The study sought to find a type of exerclse that would
ald in the development of a satlisfactory degree of physical
fitness while allowing time for skill and recreational
development. The three exercise routines, isometrics,
intensives, and calisthenics, that were employed have been
used with good results by various physical educators. The
study attempted to find which of these routines would best
meet the demands of the students. It also sought to
determine if there was in fact a marked difference in the
degree of fitness attalned according to the exposures per
week,

It is suggested that the study may serve as follows:

1. To aid the physical educator in utilizing time more
efficlently to develop physical fitness and present other
worthwhile activities.

2. To determine which of the three exposures, one, two,
or three times per week, 1s the most advantageous for a
developmental program of physical education,

3. To encourage physical educators to test, develop,



or integrate exerclise routines that are more effective than
the routines currently employed,

4, To encéurage those within the profession to treat
all aspects of physical education, including physical
fitness, equally.

5. To ald those terminating their'education at the
Junior high level in obtalning knowledge of worthy use of
leisure time.

6. To aid such groups as the President's Council on
Physical Fitness in securing information that may assist
them 1in improving the quality of physical education

instruction.

Definition of Terms

In the study the following definitions were used:

1. Isometrics-~exercises based on the process of
holding the body in varying static positions while contracting
a particular muscle group with near maximum force.

2. Intensives--exercise movements using maximum effort
for periods of short duration,

3. Calisthenics--systematic exercises done in cadence
and without apparatus.

4. Junior High School--an educational unit composed of
grades seven, eight, and nine,

5. Physical Education--the program which provides for
the mental, soclal, physical, and emotional growth of the



individual through the use of selected physical activities.

6. Physical Fitness--the quality of the status of the
individual at a given time--assocliated with the possesslion
of seven components of physical fitness: arm strength,
abdominal strength, speed and agility, speed, leg power, arm
power, and endurance,

7. PFrequency of Exposure--the number of times the
individual is subjected to exerclse per week.

8., Wilks! lambda test--a statlstical procedure for
evaluating the difference between two or more groups on
several measures,

The study referred to an acceptable level of physical
fitness. The President's, Council on Physical Fitness has
suggested that a physically fit individual would be capable
of participating in normal activities, enjloying recreational
pursuits, and meeting unexpected smergencies.

Passing scores on the Kraug-Weber Tegts would be
regarded by most physical educators as only meeting the
minimum requirements of physical fltness. Recognizing that
an acceptable level of physical fitness is individual in
nature, the study arbitrarily chose the mean performances of
the Youth Fitness Tests as the acceptable level of physical

fitness,

Limitations of the Study
The limitations are as follows:



1. To investigate only the effects of lsometrics,
intensives, and calisthenics on the growth of physical
fltness.

2. To apply the results only to Jjunior high school
boys in a typlical midwestern urban area.

3. To lnvestigate the effect of one day a week, two
days a week, and three days a week of exposure to physical
education.

L, To investigate only those components associated

with physical fitness.

Basgic Assumptions

1, It was assumed that the fact that all classes were
taught by the same instructor would eliminate the difficulty
of separating the effects of the teacher from the effects of
the method.

2. It wag assumed that all aspects of the program,
with the exception of the exercise period, were constant
for all groups. The use of only one instructor would
eliminate differences which might otherwise occur.

3. It was assumed that there would be no unique
differences in groups when chosen by random selection.

4, It was assumed that the activities participated in
by the student subjects outside of the physical education
class would not vary appreciably to the extent that they

would affect the results of the classes.

z Té ate - m—maeme =
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significantly affect the study, since the period immediately
following lunch was eliminated from the study.
4. It was assumed that the initial orientations would

be ldentical since they were given to all but the control

groups by the same instructor.
A Survey of Previous Studles

Studies Involving Isometrics
A comparative study of Howell and others (12) examined
the effects of isometric and isotonic exercise programs upon
muscular endurance., In view of their findings the investiga-
tors hypothesized that increases 1n muscular endurance may
be effected by isometric contractions. They also noted that

The Commander Set of isometrics produced results similar to

those attained through thirty minutes of weight 1lifting.
Berger {2) analyzed the results obtalned by static and
dynamic training programs conducted with college male students.
His findings 1ndicated that static, or isometric, exercilses
might actually result in a greater increase in strength than
dynamic training. He hypothesized that this was partially
due to the result of fatigue builld-up in the dynamic workout.
Hettinger and Muller (18) were also able to prove the
effectiveness of isometric training. These investigators
reported a 5 per cent gtrength increase as a result of

various short time contractions.
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Muller and Rohmert (18) in repeating the above study
concluded that a single maximal training contractlon acts
as a gradually diminishing stimulus for strength increase
for a period of seven days as the individual nears hls maximal
strength level, Reductions in girth and subcutaneous fat
were observed by Mohr (15) as a result of isometric exerclse
in a study of women, Six-second contractions were used 1in

this study.

Studies Involving Calisthenics

w— y—

Calisthenics programs have been used in various studles.
Fabricus (10) in an experiment with elementary children
noted that the inclusion of six calisthenlcs in each physical
education period made significant improvements in the
students' overall physical fitness, but did not appreciably
alter the basic instructional program. Simllar findings
were reported by Henry and Prue (11) using overweight girls
ag subjects. These Investigators, using the Royal Canadilan
Alr Force XBX Program, devoted only twelve minutes of class
time to exercises, The results of the twenty-one girls
completing the course showed a loss of welght in twelve, and

an increase in physical fitness in nineteen,

Studies Involving Periods of Exposure

The element of time necessary for the development of

satlsfactory gains in physical fitness has been studied by
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others in the field of physical education. DeVries (7)
investigated the effects of minimal time programs upon
selected motor fltness measures of college men, His findings
indicated significant improvement in all variables, and led
to the concluslon that some improvement in motor flitness can
be made with as 1little as one hour per week of activity. A
survey of Indiana high schools by Stafford (3) concluded that
the type of activity and the amount of time allotted to class
activities were related to the physical development of the

pupils.

Summary
As a result of studies (2, 7, 8, 10, and 12) there

appears to be a general agreement among the researchers that
isometric contractions can provide significant gailns in
physical fitness. Studies (9 and 11) using short length
periods of calisthenics also produced results indicating

the growth of physical fitness through this medium. The
importance of exposure to physlcalvactivity.is noted in the

reports of DeVrlies and Stafford,

Procedures for Collecting Data
In order to test the hypotheses established in this
study, the entire male enrollment of the physical education
classes wag the subject of a controlled experiment using

various types of exercise routines, Four hundred and
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twenty boys in the seventh, elghth, and ninth grades were
included.

Prior to the Introduction of the present study the
American Assoclation for Health, Physical Bducation, and
Recreation, AAHPER, Youth Fitness Tests were administered.
Following the tests the boys wére divided first by random
selection into physical educatlion classes. Four groups of
students, méeting only one day per week were designated
Intensive I, Isometric I, Calisthenic I, and Control I.

The students meeting two days per week were likewise
designated Intensive II, Isometric II, Calisthenic II, and
Control II. Similarly, the four groups meeting three times
weekly were designated Intensive 111, Isometric III,
Calisthenic III, and Control III.

The following short-time exercise routines for the
twelve weeks duration of the study:

1. The Commander Set, an isometric routine developed
by Arthur H. Stelnhaus, dean and professor of physiology at
George Wllllams College of Chicago. The routine consists
of thirteen individual contractions, which, according to
Steinhaus, will increase strength at about 4 per cent per
week,

2. The intensity drills developed by Woldemar Gershler
and refined by Forrest Westering at Parsons College, Fairfield,

Iowa,
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3. The 5BX Plan of calisthenics developed by the Royal
Canadian Air Force,

The three control groups received instructlon in health,
physical education, and recreation during the fifteen minute
exerclse period. Through the use of films, visiting
lecturers, and short field trips, the program was designed
to be interesting and different from previous exposures.

Following the twelve weeks experimentation perlod the

AAHPER Youth Fitness Test was again adwministered to all groups.

Procedures for Treating Data

The hypotheses were tested by examining the data and
treating them statistically in the following manner:

1. Hypothesls number one was tested by the use of
Wilks' lambda test {6). When a significance of difference
was found, Fisher's t test was employed to ascertain the
level of significance.

2. Hypothesls number two was tested by a simple
analysis of variance, When a significant difference was
found, Fisher's t test was employed to determine the level
of significance.

3. Hypothesis number three was tested by simple
analysis of variance. When a significant level of difference
was found, Fisher's t test was employed to determine the level
of signlficance.

4, Hypothesis number four was tested by Wilks' lambda test.
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When a significant level of difference was found, Pisher's t
test was employed to determine the level of significance.

5. Hypothesis number five was tested by Wilks' lambda
test, When a significant level of differenc? was found,
Fisher's t test was employed to determine.the level of
significance,

6. Hypothesis number six was tested by Wilks' lambda
test, When a significant P ratio was obtalned, Fisher's t
test was used to determine where the difference occurred.

Each of the above hypotheses was arbitrarily accepted
or rejected at the ,05 level of significance.

All computations were conducted at the IBM Computer

Center at North Texas State University.
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CHAPTER II

THE HISTORICAL FOUNDATIONS OF
PHYSICAL EDUCATION

Physical education has, through history, been one
source of assistance to the people and thelr respective
countries 1in meeting the challenges hurled at them by the
problems of the times. PFor this reason it has been noted
that "the amount and type of physical educatlon practiced
by a people reflect its philosophy and frequently serve to
reveal the dominant purpose of the state" (70, p. 1i).

Physical activity has by necessity been practiced by
people since the primitive man used such activity to
survive, Corrective physical education has also been found
to have existed since early times, "Records and drawings
have been found presenting the use of crude corrective
gymnastics by the Chinese about 3000-2600 B, C. There is
evidence of the use of exercise, massage, and baths by the
early Egyptians, Hindus, Greeks, and Romans" (11, p. 2).

It has also been observed that the rulers of ancient
.Spnrta and Persia recognized the need for a fit male populace.
Primarily, the purpose of these two state rulers was congquest.

Elaborate programs of skill activities and games were

18
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developed to raise the gquality of physical prowess among the
soldiers of these countries.

There have also been periods in the past where the
practice of physical education has been quite limited.
During the medieval period in Europe only mental activity
was recognized as being a worthy pursuit. One authority has
noted that this was not limited to Europe. "The people of
India, whﬁ believed in subjugating the body as a means of
elevating the soul, djiscouraged enjoyable physical
activity”" (70, p. 10).

Physical education has existed within the confines of
institutions of education for centuries. It has been
recorded that in ancient Greece the gymnasia were formed,
and from within this source of physical activity grew the
academic subjects., DBrownell has observed that an important
mlilestone in the unfolding concept of ﬁhysical education is
found in Athenlan education of the fifth century B. C.,
which "saw physical education rise to a place of honor not
since achieved in the schools and colleges of the modern
world"” (7, p. 40).

The need for physical education in thils country has not
had such recognition in our schools. A need for physical
activity has been recognized, but not the need for organized
physical education. The early Puritans looked with distaste

upon such practices within the confines of our schools.
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In additlion, most early physical educators sought to
draw, as had thelr academic counterparts, from the European
systems. Formallized gymnastics, as advocated by Jahn and
Muth of Germany, were introcduced but falled to gain wide-
spread acceptance. Ling's corrective exercise activities,
from Sweden, met with even a cooler reception,

Physical education began in the schools of this country
through student initiative and desire. The students looking
for an outlet for pent-up emotions, developed games and
activities which, unlike their European counterparts, were
informal. It was not until our country was faced with war
dld physical education and physical fitness galn recognition
in our schools.

The country's physical education programs have swung
in a pendulus manner. During World War II the emphasis was
placed on physical fitness to meet the urgent demands of the
armed forces. Our playgrounds became obstacle courses and
calisthenics were common. Once the threat was ended, we
tended once more to swing toward onl& the play aspects of
physical education.

Now once more the pendulum has swung and physical
education i1s faced with the problem of meeting new challenges.
Clark has observed that

Never before in the history of physical education

in the Unlted States during peacetime has thig field
been so positively challenged to improve the fitness of
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all youth., Exercise as a way of life is becoming
accepted as a basic need for adults., The necessity for
improving fitness through proper physical actlivity ls
critical due to the demands of a strong and enduring
populace for national survival, to the results of
medical research showing the necessity for a physically
active life in the reduction of the incldence of
degenerative diseases, and to the demonstrated general
fitness inferiority of our youth (11, p. vii).
Physical Education in Perspective
It has been previously suggested that physical education
must be concerned with a diversity of purposes rather than
with only physical fitness. Physical educators have sought
to establish basic principles for physical education. Muse
made a thorough lnvestigation of the literature in an
exhaustive attempt to find related purposes., The following
six principles were drawn from Muse's research of principles

considered basic by a majority of physical educators.

Six Principles of Physical Education

1. The physical education program should offer a wide
variety of activities with opportunities to acquire a number
of motor skills,

2. The physical education program should be considered
an Integral part of the total educaticnal effort of the
school.

3. The physical education program should serve all
pupils, and should recognize individual differences among

students.
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4, The physical educatlon program should be conceived
and conducted with an awareness of the unitary nature of man.
5. There should be a course of study which is edu-

catlonally sound and based upon the interests, needs,
purposes, and capacities of the youth it serves.

6. The physical education program should be designed
to promote physical fltness and encourage a wise use of
leisure time.

Principle One: The Physical Education Program
should Offer a Wide Variety of Activities

with Opportunities to Acquire
a Number of Motor Skills

In order to secure a balanced program of physical
activity young people need to find opportunities for exercise
carefully orlented toward development of body mechanisms,
deslrable strengths and coordinations, physlological needs,
and enjoyment. Such a purposefully planned program will ald
the individuals to utilize their bodies efficiently and
gracefully 1n the dally performance of routine tasks (68).

Means has noted:

The modern physical education program cannot be
narrowly restricted to one or a few activitles, sports,
or games., The great task of transforming spectators
into partlicipants is a challenge to the profession and
to education., Width and breadth is essentlal to a
functional school program in physical education (41,

p. 1i1).

It is evident that people in the area of physical

education are concerned with not only the physical growth of
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the student, but in addition they are aware of the biological,
psychological, and sociological needs of the student. Wlthin
this broad framework of the imperative needs of students, 1t
is important to note that physical education is not Jjust
exercise or mere physical training. Participation in a broad
program of physical education not only provides recreational
opportunities, but alds the individual 1n achieving soclal
competence and ego satisfaction (58).

Interests and needs vary with individuals. Programs at
all levels of education should be varied in order to permit
every student an opportunity to gain self-realization. Not
every male student enjoys basketball; not every boy can
play football; and swimming is not universally appealing.

It must also be recognized that enjoyment through watching
others is not sufficient either., It should be the obligation
of all educators to individualize the program sufficiently

so as to provide the opportunity for all students to realize
thelr own strengths through success in some form of motor
expression (50).

Too often we are inclined to view physical education
only as play, and do not note that within the confines of
this term is a physlological need. Modern physical education
with its emphasis upon education through the physical 1is

based upon the bilologic unity of mind and body. According
to Willlams,
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Those who worship at the altar of mental
development too frequently neglect the implications of
unity. GSocrates with a headache is always preferable
to a brainless Hercules, but the modern spirit 1in
physical educatlon seeks the education of man through
physical activitles as aspect of the social effort for
human enlightment . . . (24, p. 24).

Principle Two: The Physical Education Program
Should Be Considered an Integral Part
' of the Total Educational
Effort of the School

Physical education 1s an integral part of a school's
total curriculum. It gives speclial emphasis on physically
educating the body for the same life for which the academic
disciplines are educating the mind. Physical education is
the sum total of athletlics, physical fitness, activities and
testing, tumbling and apparatus work, carry-over games and
group games. It 1s more than any one of them or any
combilnation of less than all of them (28).

In the past there has been & noted lack of agreement
among educators, physical educators, and the general public
on the place of physical activity, health, and fitness in
the overall pattern of academic effectiveness and achievement.
However, recent studies have led to an increased under-
standing of thls relationship between physical and mental
health, |

Tests administered by Terman (67, p. 24), Clark and
Jarman (12, p. 161}, Keogh and Benson (30, p. 334), and
ward (71, p. 7?) have all determined a definite, positive
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relationshlp between physical fitness and intelligence, In

addition, the tests given by Ward showed sufficient gains in

social efficiency which has attributed to'physical competence,
Thomas Woody has noted:

Despite the fact that lip-service has been pald
increasingly to the dictum 'a sound mind in a sound
body," ever since Western Europe began to revive the
educational concepts of the Graeco-Roman world, there

1s still a lack of balance among those who write of
education (77, p. 23).

Similarly, Dwight D. Eisenhower has suggested:
National policles will be no more than words 1if

our people are not healthy of body, as well as of mind,

putting dynamism and leadership into the carrying out

of major decisions. Your young people must be physically

as well as mentally and spliritually prepared for

American leadership (20, p. 2).

That the whole man should have a whole education is a
common adage found in educational literature, It is
necessary that all areas of the school's curriculum contribute
thelr share toward the fulfilling of such a totallty if our
schools are to move toward the fulfillment of this worn
expression.

Physical education has been described as the phase of
general education which alds the students in acquiring
physiological, psychological, and social development through
participation in balanced programs of selected and controlled
motor activities (60, p. 154).

The role of physical education in the total picture of
education can perhaps best be shown by reference to a 1946

bulletin from the Educational Policles Commission (19, p. 18).

Four main objlectives listed for education are



1. The objectives of self-realization, which are
concerned with developing the individual to his fullest
capacity In respect to such thirgs as health, recreation,
and the philosophy of life,

2., The objlectives of human relationship, which refer
to relationships among people on the family, group, and
society levels,

3. The objectives of economic efficiency. which are
interested in the individual as a producer, a consumer, and
an investor,

4, The objectives of civie responsibility, which stress
the indlvidual®’s relationship to his local, state, national,
and internstional forms of government.

The importance of physical education can be noted
quickly in these oblectives,

Principle Three: The Physical Education
Program Should Serve All Pupils and

Should Recognize Individual
Differences Among Students

For the student well equipped wlith motor skill abilities,
the school, through a well rounded athletic program, offers
many opportunities to display these talents. The physical
education program and the area of athletics are branches of
the same field. The purposes of each can be justified only
Af 1t contributes to the total educational endeavor. Too

often those with handicaps are ignored, or subject to loosely
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supervised perliods in which little 1instruction is presented
(60).

A carefully constructed physical education program
should be dlverse enough to serve all participants. It is
o longer sufficlent to offer a schedule of activities geared
only to the talented or centered around group participaticn,
It has become increasingly necessary for those in physical
education, as is true in all education, to give consideration
to individual differences.

It then becomes necegsary for the physicél educator to
recognlize that each student differs in qualities of fitness,
skills, and interests. There is even the possibility that
physical education should be taught by individual prescription
to meet these various aspects. Methods, techniques, tools,
and medical advice, will be required to meet the range of
abilities brought to the physical education class.

Modern educators and laymen alike are increasingly
aware of the necesgsity for providing for the education of
the exceptional child. The exceptional child is one who
differs so definitely in mental, physical, emotional, or
behavioral characteristics that he cannot profit from the
standard curriculum. Special provisions are necessary to
meet the demands of such individuals if they are to realize
their potential (23).

Indlviduals, handicapped through physical impairment, a
lack of physical fitness, poor skill development, growth
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immaturity, or soclal inadequacles, must be noted and
provided for, There should be an opportunity for each to
gain the values of physical education through participation
in a prograrn that recognizes poth his needs and hls lnterests
(€4, pp. 521-536).

Through an early identification of individuals with
weaknesses or specilal physical problems the physical e¢ducator
can asslst the student in lmproving, accepting, and adjusting
to such problems., By noting a physical impairment the
instructor can provide an opportunity for the student to
lmprove the condition, compensate for the defect; and learn
skills suitable to his handicap, needs, and ablilities,

The lack of physical fitness can be improved through a
balanced program of physical education. Phoenix, Arizona,
and La Sierra, California, have developed extensive physical
fitness programs featuring ability grouping (31 and 32).
Keokuk, Iowa, and Yorktown Heights, New York, have, in
additlion, added fltness report cards to motivate students.
Lane High School in Brooklyn, New York, has developed a
program to aid boys to lose weight effectively, and Omaha,
Nebraska, has adopted a program of homework to aid those
students who are physically unfit. Students can be assisted
by consclentious efforts on the part of physical educators
to overcome fitness problenms.

It has also been noted by Halsey, Schifferes, and
Mennligger that there exist great individual differences in
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rhe individual's tendency toward soclalizatlion, They have
suggested that the fallure of many students to display an
adequate level of skill ablility has caused social handicuaps
and ostraclilzation {26, 58, and 24). It would therefore seem
apparent that physlcal educators must take appropriate :zteps
to provide the opportunities for instruction in skill
activities, followed by adequate opportunities for particl-
pation.

Physical education must represent more than mere gamc
activities., The ideal program of physical education should
present sport activities coupled with instruction, Intra-
murals, interscholastic, and informal extramurals should
allow every young person who so desires an opportunity for
participation (55). In addition, activitles and skills
should be introduced for the purpose of enjoyment and ability
acqulsition. Opportunities for all boys to perform can be
met through the gymfest or sports night presented for
parents or P. T. A, ﬁeetings.

In viewing physical educatlion's contributions to those
who need 1t most, 1t 1s interesting to note a comment by
Williams. "No child can be conslidered totally educated unless
he has acquired, in childhood and youth, familiarity and skill
in a large number of games and sports which give satisfaction

and lead to thelr pursuit in recreational ways out of school®

(75, p. 236).
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Principle Four: The Physical Education Program
Should Be Conceived and Conducted with
an Awarenegsg of the Unltary Nature
of Man

The student should not be considered as a composite of
separate parts--body, mind, and spirit--but as a unified,
organic whole, Moreover, this development should be
recognized as a total phenomenon. Observations of physical
growth, the development of motor skills, emotional maturity,
and socilal adjustment may be noted separately, but they must
be considered as interrelated changes in an indivisible
organism. The teacher must plan and watch for all outcomes
possible for each individual., These plans and these outcomes
go well beyond exercise and fun {26, p. 10).

Physical educators have opportunities to observe students
in a broader range of activities and emotional situations,
perhaps, than any other member of the school faculty. For
this reason the physical educator must be as conscious of
the individual differences as the coach, whose record depends
upon his recognizing the talents of his athletes.

Nash has observed:

ivery educational activity has within it the
possibllities for integration, but no activities
dominate the lives of children or the lives of adults

to the extent of those in the realm of physical

education . . . the supreme contribution of sports

and games lies in the opportunities found in them for

integrating the group. 1In a game, the abilities of all

members are integrated for the common welfare. If

each individual has a contribution to make, the
disintegrating forces of race, religion, and creed
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yield to the integrating ones of common objectlves

(48, pp. 268-269).

Stish has noted:

Physical educatlion has two main responsibilities--
to teach the individual to know himself and to control
himself in his motor response to the environment. More
teaching should be done through laboratory type
experiences in which students experience body responses
to movement stresses (63, p. 33).

Physical education must seek to become more than mere
education of the physical; rather it must be education
through the physical since these experiences involve intel-
lectual, emotional, social, and physical agspects. For best
results the physical educator must consider the influence of
his program upon the individual in addition to the effect on
isolated segments. Education 1s development in the individual
by a process of learning as distinguished from only physical
growth, Education is not learning to do, but assisting each
individual to know what to do (45, p. 30).

The instructor in physical education must consider the
individual as a unit and attempt to ald him through corrective
exercise, games, activities, and skills to become a functioning
whole. It must also be noted that the individual must be
recognized as being in a period of transition. The physical

educator must concern himself with the studentt's tomorrows

as well as mere considerations of the present.



Principle Five: There Should Be a Course
of Study Which ¥s Educationally Sound
and Based Upon the Interestsg, Needs,

Purposes, and Capacities
of the Youth It Serves

Whereas sports and other types ¢f enjoyable physical
activities serve the goals of physical education, physical
conditioning exercises, especlally callsthenics are not
nearly so valuable {72). There is, of course, a need for
calisthenics and other forms of physical conditioning exer-
clses because there 1s a place for physical fitness in the
physical education program. However, too great an emphasls
upon only this one aspect may sacrifice many other important
facets of a total program.

Welss has suggested that "if a sacrifice 1s to be made
I would prefer less physical fitness and more learning. We
need physical education more than we need physical training"®
(72, p. 18).

‘Stefanelll concurs and adds:

I fully support the idea of good physical
conditioning, but it must be remembered that physical
education includes all aspects of the physical potential
of a being and includes motor skllls. It is evident
that a well~conditioned body does not necessarily
result in a well-coordinated body. Good health usually
results from fine physical conditioning, but there are
other means along with formal calisthenics that an
individual can use to galn better physical and emotional
health (61,'p. 3).

The establishment of an adequate level of physical
fitness 1s important and should be a prerequisite for the

physical education program rather than the major item of emphasis.
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In addition to this important aspect of physical education,
the instructor must seek to introduce activities and games
that will fulfill the needs of the individual and will have
enough diversity to motivate and capture the interests of the
student (32).

Brownell and Hagman offer:

The skillful teacher of physical education szeizes
upon activities of apparent interest to students and
uses these activities as a basis for developing
interests and satisfactions in a wider span of physical
events. In the final analysis, the success of any
program of physical education lies in the degree to
which the individual has learned to use the activities
for the best adjustment of himself to his environment
of the present and hls probable environment of the
future. Of course, the best way to determine whether

a& child will properly adjust himself to the future is
by his abllity to adjust to his present environment

(7, p. 21).

The emphasis or type of physical education offered in
our schools 1s frequently determined by outside factors, like
war. When the security of our nation is threatened and an
increased level of physical fitness 1s a necessity, our
physical education programs are enlisted to aid in meeting
the challenge. This situation exists today as is evidenced
in recent declarations by the Navy and Marine Corps (8).

They have proclaimed the need for special programs to correct
the deficiencies noted in today's youth.

It has been suggested that in time of peace the
importance of physical fitness 1s forgotten and this virtue

i3 squandered by neglect, and by the influence of living in
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a mechanized era (65). Today, faced not only with the
responsibility of providing physlcal fltness for meeting
the challenge of armed conflict, but also of providing
instruction for an adult life of individual sports and
recreation, the physical educator must provide a well
rounded program. Through vigorous activity the student is
assisted in the raising and maintaining of an adequate
level of physlcal fltness, but llkewlse through a program
of sports and activities the individual is given an
opportunity for desirable participation and appreciation.

Principle Six: The Physical Education Program
Should Be Designed to Promote Physical

itness and Encourage a Wise
Use of Lelsure Time

Movement is important in man's life, but civilization
and automation have removed much of the necessity for it.
He 1s no longer forced to defend against wilderness
dangers, and easily controlled machinery now performs tasks
previously accomplished by muscular exertion. Man, aided
by advancements in sclence, has tended to become a "sitting
creature." Work, the basic ingredient for muscular
development, has become almost obsolete due to civilization's
growth, People today are losing important muscle strength
and tone by adoption of the "easy" way (51).

Renfrow has stated that, "No one can estimate what the

automoblile has cost the American people in muscle: or the
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radio, television and motion pictures in active participation
in recreation" (29}.

The age of automation is still in its infancy. Labor
unions are speaking in terms of the four hour work day, and
twenty hour work week. Modern computers and increased
mechanization are constantly reducing the physical labor
needed to a minimum. Woody has observed that "When all
labor is done by machines, as it may sometime be, man will
still need healthy muscles and vital organs as a condition
of healthy life" (7?7, p. 8).

The modern program of physical education must, in order
to meet the challenges of such a changing society, seek to
provide opportunities for the individual's development of an
adequate level of physical fitness, while still introducing
activities that will ald in healthful, worthwhile, lelsure
participation.

Mand has 1ssued a challenge to the physical educators:

More people have more opportunity for leisure
activity in America today than in any other soclety in
the history of the world. Yet, too many people seem at

a loss to know what to do with thelr leisure. Increased

mechanization creates less opportunity for vigorous

activity and the necessary acquisition of sports skllls.

Are we to turn our programsg to strictly calisthenic

activities, or can we do a better Job of providing

recreational activity skills to promote participation

in later 1ife? (38, p. 1)

Physical educators are gquite divided on the approach
necessary to meet the two major issues facing them today.

One source of pressure felt by the professional is the



necessity for improving the physical fitness status of our
youth, British boys were found to be quite superior to

American btoys on the AAHPER Fitness Test. The British boys

were found to rank at the éeventieth per cent level when
compared to American norms, and English girls were found to
rank at the seventy-seventh per cent level when compared to
Americar. girls., Results just as shocking were found in
cemparison with Japanese youth., These tests were
administered flve years after the Kraus-Weber Tests had
first noted a deficlency in American children (1).

The other problem confronting the physical educator is
the recognized need for the development of activities which
can be carrled over lnto lelisure time pursuits of the
future. Teaching students how to play games and to
participate in activities durlng their adult life is an
important function of physical education. Teachers nust
teach the fundamentals of golf, tennis, badminton, archery,
horseshoes, bowling, and dancing, and motivate young people
to participate regularly after graduation, Then physical
education will have alded the physical well-being of
tomorrow's adult community (28).

Physical education must attempt a reconciliation among
these major issues if it is to face the student needs with a
unified set of purposes, Neither the concept of physical

fitness nor carry-over activities can afford to be, nor need
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they be, neglected if physical educators seek a program of
total fitness. Most physical education personnel see the
need for the inclusion of both fitness and carry-over
activities, but due to time and scheduling they tend to
emphasize or over-emphasize one area.

LaProtti observes:

Therets little question that sports and the theory
of play constitute a valuable and integral part of any
physical education program. But, as intensive
investigation has proved we've placed too much emphasis
on this factor. Sports activities and the pursult of
gross sports skills alone have not produced the most
desirable end results (32, p. 60).

In disagreement with this view, Welss offers:

Rather than place major emphasis on high levels of
physical fitness, it 1s suggested that we raise fitness
to moderate levels, and then proceed to the more important
objJectives of skill learning and activity habit
formation. If a sacrifice is to be made I would prefer

less physical fitness and more learning. We need
physical education more than we need physical training

(72, p. 19).

Such controversial views are not beyond compromise,
however., Among those engaged in the field of physical
education there are many who are diligently seeking the
correct exposure to fitness and activitiea of other types.

Physical education has as a major objective the
development of physical fitness. It 1s important that
students not only attain a high level of proficiency in
physical growth, but in addition learn to participate in
sport skill activities and sports with confidence and

Pleasure. Success is found not only by atudent participation,
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but also when the student as an adult continues to find
satisfaction through the involvement in vigorous recreational
pursuits (54).

What is needed is a blending of skills instruction with
fitness work. It is not a question of either skills or
fitness; it is a question of fusing the two to develop
physically strong boys and girls who have the skill to use
thelr strength in sports and other activities (17).

Means attempts to summarize the controversy by noting:

Physical education becomes a way of educatlon; a
medium through which health and vigor can be captivated
and maintained through a wide range of selected
activities, sports and games, which are taught boys and
girls at proper age levels, and in which frequent
opportunities are provided for participation to the end
that post-school and adult living may be enriched. This
concept does not eliminate many older forms of physical
training such as gymnastics, apparatus, exerclse, and
muscle building activities. Rather it places them in
proper perspective to the broad group of enjoyable
activities, to the end that all people may find back-
ground for the things they will enjoy after school days

are over (41, p. 1),

Application to the Study

An exercise routine capable of producing an adequate
level of physical fitness, whlle aliowlng time for the
development of worthwhile skills, attitudes, and activities,
becomes an apparent need. Physical educators have grown
increasingly aware of this necessity, and as a result, there

have been developed several systems of exerclse.
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The three used'ln this experiment are representative of

this quest, and will be examined.

Isometric Exerclse

Although the principle involved 1n static, or lsometric
exerclses has been known for many years--a change in the
tension of a muscle whose extremitles are fixed upon the
application of a stimulus--increased interest was directed
toward this method of exercise following the experlments of
Hettinger and Muller in 1953.

In a study in which all training was performed by
pulling and holding a certaln degree of tension, they noted
an average increase per week of 5 per cent maximal strength
galn. One dally exercise in which the tension was held for
81ix seconds resulted in increases comparable to longer
perlods of contraction and more frequent practices (44),

These studies have been supported by Lorbach, Lyne,
Mathews and Kruse, Taylor, and Wolbers and Sills. If the
findings of' Hettinger and Muller are correct, such a method
of exercise, a two-thirds maximal contraction for six
seconds once a day, would be a very economical training
program (li),

The advantage of static training, according to Berger,
18 the abllity to exercise five and aix days per week without
a bulld-up of fatigue. Static training may evidence a
greater increase in strength than a program using weights
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because it allows a greater number of training sessions
without fatigue (5).

A comparative study by Howell, Kimoto, and Morford {1{)
studied the effects of isometrics and isotonic exercise
programs upon muscular endurance. The purpose of the 1962
study was to determine the relative effects of an lsometric
exerclise program, The Commander Set by Steinhaus, and a
regular lsotonic exercise program of weight lifting upon
muscular endurance as measured by 2 minute all-out work on
a bicycle ergometer at 14 kilogram resistance.

Following the equivalent groups technique, thirty-three
college male students at the University of British Columbdbia
were equated, as a result of a pre-test, into three groups
of eleven. The age, helght, and weight of these students
was also measured.

Group I, the isotonic group, and Group II, the isometric
group, met once a day, two times a week for eight weeks.

The control group, Group III, followed their normal activities.
Group I trained with a five minimum and ten maximum
Tepetitlon program of 1lifts, while Group II used six second
maximum contractions in thirteen exercise positions.

Following the eight weeks experimental period the three

groups were retested on the bilcycle ergometer using the same

2 minute all-out work at 14 kilogram resistance.
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The statistical treatment dealt with the mean increase
in each group as compared to the other groups. Results were
accepted as slgnificant at the .01 level of confidence.

There were no signlficant differences in the 1lncreases
of weight and height among the subjects. Group I and
Group II showed significant improvements in muscular endurance
as measured by the bicycle test at the .01 level of
confidence. However, there were no significant differences
between experimental groups, and both were significantly
superior to the control group.

In view of their findings the investigators hypothesized
that increases in muscular endurance may be effected by
isometric contractions as well as by 1sotonic exercises,
particularly when the exercises involve the whole body.

They also noted that five minutes of isometrics equalled
thirty minutes of weight lifting in the building of muscular
endurance.

Although the investigators indicated no recommendations,
they did infer that these results may have been altered with
a longer perlod of investigation, or by the use of subjects
of a different age level., They suggested a need for further
experimentation to determine the degree of involvement
necessary for isometrics to cause a change in muscular
endurance.

It seems reasonable to assume that the isometric

contraction method of exercise, due to its speed of
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presentation, ablility to develop strength, and its fallure
to induce fatigue, suggests a possibility as a routine for
physical education. Variations in technigques of presentation

have also been suggested by Sills and Scheurmann.

Intensive Exercise

A German, Woldemar Gershler, 1s credited with the
creation of interval training. Thils system is now adapted
for the conditioning of distance runners. Intensives
involve training, using shortened distances, at a pace
accelerated beyond that of normal running speeds. Through
this workout the individual develops speed, endurance,
strength, and power (11, p. 88).

There are four variable situations in a program of
intensive training: (1) 1length of time devoted to the
exercise, (2) number of repetitions within a given tirme,
(3) number of repetitions, and (4) 1length of the rest
periods between repetitions. In intensive training for
exercises, work bouts are done in intervals with & near-
capacity effort. Almost any standard group of exercises
can be adjusted to an intensives workout (62, p. 22).

Stein has observed:

By using this approach, two years ago students
in our Junior high school classes surpassed students
in senlor high Bchool classes in certaln elements
of our school physical fitnesa test., By the same

token, last year our tenth grade students, using this
system, aurpasaed_prevlous tenth grade classes as well
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as eleventh grade classes in these same elements of

our fitness test (62, p. 23).

Thomas K. Cureton has popularized a system of rhythmic
exercises ags a means of overall physical fitness improvement,
He has incorporated within his approach many features of
intensive, interval training (11, p. 189).

Westering has concluded:

Through the use of intense intermittent type
physical fitness program, the physical education
ingtructor can develop a high degree of physical
fitness in half the time consumed by the conventional
program. This time saved can be utilized effectively

for the additional teachings of many activity skills
in the physical education program (73, p. 37).

Calisthenic Exercise

Callisthenics include a wide variety of movements.
When followed with direction, a program of calisthenics
can be used as a warm-up drill, to correct individual
problems, and as an ald to the development of physical
fitness.

Physical educators in Phoenix, Arizona, have found that
a period of five to seven minutes devoted to callisthenics
allows for the teaching of many other activities in the same
period, but ls an indispensable ald to the program (46).

In a program designed to aid the overweight boys in
gaining an adequate level of physical fitness, instructors
at Franklin K. Lane High School in Brooklyn, New York, added
a routine of sit-ups, modified push-ups, and continuous

running. The exercises provided substantial improvements (6).
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The conclusion that seven and a half to eleven minutes
of calisthenics daily would show a significant improvement
in cardio-respiratory efficlency was drawn by Walters (16).
These results were similar to those found by Henry and Prue,
using a twelve minute XBX drill developed by the Royal
Canadian Air Force, in a study of girls (27).

Hinger has observed that "Physical fitness is achieved
partly by vigorous conditioning activities, calisthenics,
and other nuscle building activities, but that it is alsc
achieved by a vast program of sports, games, relays,
gymnastics, rhythms, and intramurals" (28, p. 2).

Physical_educators in Phoenix, Arizona, have offered
a challenge to any high school physical education department
in the country to compare physical fitness results. Their
basic program consists of only fifteen minutes of daily
caligthenics, in addition to their regular activities.

The reaults'accomplished at Cortez High School have been
| outstanding.

Fabricus studied the effects of calisthenics, used for
three minutes and nine seconds at the beginning of each
class period. The classes met four times per week. The
time that was used for this additional period of calisthenics
was only slightly more than 10 per cent of the total class

time.
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A significance of beyond the .01 level was noted in the
performance of the experlimental group as compared to the
group not subjected to the callsthenic routine, Fabricus
concluded that five or six calisthenics may be included in
the lesson plan without a gross loss of instructional time
and with significant benefits in fltness development.

Whether the physical educator has chosen to use lnten-
sives, 1sometrics, or calisthenics, the results have
substantiated the idea that physical fitness can be ralised
and maintained with a reasonable allotment of time to such a
routine. It would seem necessary, however, to find which
routine will most adequately meet the student's needs. In
addition, by a comparlson on each of the test areas, it may
be found that a combination of the three types of exercise
may be the most satisfactory way to raise the level of
physical fitness.

it 1s qﬁite important, therefore, to find an instrument
which 1s sulitable for meeting the requirements for measuring
the seven components of physical fitness mentioned
previously.

In the deslgn of this experiment, age alone was
congsidered to be an adequate basis for grouping. Some tests
have attempted to use the three factors of age, height, and

weight. The AAHPER Youth Fitness Test has chosen to allow
the use of either technique.
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Espenschade, in a study of the relationships between
age, height, and weight has concluded:

The use of age alone as a basls for the development
of test norms 1s recommended. Although a combination
of age., helght, and weight has a somewhat higher
predictive value than age alone in a few tests at
several age levels for boys, the amount of improvement
is ngt)sufficient to justify the labor involved (22,
p. 149).

It 1s suggested by Stein that the Youth Fitness Test

is a highly reliable instrument when administered according
to the instructions in the test manual. His results in all
cases produced reliablility coefficients which were significant
far beyond the .001 level (62).

Further evidence of the validity of this test instrument
was found by a study which found all seven subtests to be

positively correlated (53, p. 525).
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CHAPTER TII

METHOD OF THE STUDY

Description of the Subjects
The subjects who participated in this study were
seventh, elighth, and ninth grade male students enrclled in a
small city Junlior high school in the midwest. Keokuk, a
coemmunity of 16,000 located in Southeastern Iowa, 1is
composed largely of soclo-economic middle class tfamilies.
The school population 1s predominantly white, and as is true

of the clty, 1s of a non-migratory nature.

Experimental Design

Out of the male population of 420 students, the results
of 343 boys' performances were utilized for this study.
Although all of the boys were initially tested for their
level of physical fitness, the results of sgeventy-seven boys
were not included in the final analysis due to involvement in
interscholastic athletics, physical impairments, over-age,
or excessive absences. All boys who were members of the
elghth or ninth grade basketball squads, or who partici-
pated in varsity swimming were disallowed. A boy was
considered to have a physical impalrment if restricted in

physlcal activity by a doctor's recommendation, recuperating

54



from an injury, or limited by birth defects or polio. Age
requirements wWere establlished for each grade level. OGeventh
grade boys were required to be thirteen or under; eighth
grade DoOys were required to be fourteen or under; and ninth
grade boys were requlred to be sixteen or under,

Excessive absences for a seventh or elghth grade boy
were considered to be more than two absences from physical
education during the twelve weeks experimental pericd.
Excessive absences for a ninth grade boy were considered to
be more than three absences from physical education during
the twelve weeks experimental period. One additional abgsence
was allowed ninth grade students because of their greater
number of exposures to physical education during the twelve
weeks experimental perilod.

Prior to the outset of the second semester all male
students were assigned to one of twelve groups, according to
their grade level. Thus, four seventh grade groups, four
eighth grade groups, and four ninth grade groups were formed.
Assignments'to thelr respective grade groups were made by
using random selectlion procedures. The students' class
schedules were then arranged to allow each of the twelve
groups to meet as an independent physical education class
during the second semester of the school year.

The four seventh grade classes meeting one period per
week were assigned to groups labeled Control I,

Isometric I, Intensive I, and Calisthenic I. The four
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aighth grade groups, meeting two perlods per week were
ascigned to groups labeled Control II, Isometric II,
ntenzive II, and Calisthenic II. The four ninth grade
Zroups meeting three pericds per week were assligned to
groups labeled Control I1II, Isometric III, Intensive IIT,
ard Tallisthenlc I1II.

Ther= was a total of 127 seventh grade boys originally
assligned; this was an average of thirty-two students per
group. However, seven of the seventh grade boys were
disallowed because of physical handicaps; two boys were
found to exceed the age of thirteen; and seven students were
absent three or more times from physical education class. A
total of 111 seventh grade boys was included in the final
study.

There was a total of 145 eighth grade boys originally
assigned; this was an average of thirty-six students per
group. However, twenty of the elghth grade boys were
disallowed because of thelr participation in basketball;
two other eighth grade boys were found to exceed the age of
fourteen; four boys had physical impairments; and five
students were absent three or more times from physical
education class. A total of 114 eighth grade boys was
included in the final study.

There was a total of 148 ninth grade boys originally

assigned; this was an average of thirty-seven students
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per group. However, twenty of the ninth grade boys were
disallowed because of their participation in basketball and
swimming; there were no physical impalrments; eight ninth
grade boys were found to exceed the age of sixteen; and two
students were absent four or more times from physical
education class., A total of 118 ninth grade boys was included

in the final study.

Instruments Used

The AAHPER Youth Pitness Test was selected as a valid
and reliable instrument to measure growth in seven areas of
physical fltness; arm strength, abdominal strength, speed
and agility, speed, leg power, arm power, and cardio-
vascular endurance. This test was administered with rigid
adherence to the instructions presented in the test booklet.

The AAHPER Youth Fitnegs Test was administered in
January, 1965, immediately prior to the commencement of the
twelve weeks experimental period. The actual administration
of this initial pre-test required two physical education
class periocds for each group tested. All tests were
administered by the same instructor, with assistance from
one student teacher and squad leaders who had been chosen
by the instructor. The same test was re-administered in
April immediately following the twelve weeks experimental
period,
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For the purpose of administering the AAHPER Youth

Fitness Test certaln equipment and facilitlies were essential,

For the first of the seven tests, the pull-ups, it was
important that a bar, one and a half inches in dlameter,
suspended at a helght high enough to allow students to hang
fully exterded, be used. The sit-up test required the use
of a stop watch, The third test, the shuttle run, used two
blocks of wood, two inches by two inches by four 1inches, a
stop watch, and two parallel lines thirty feet apart. A
starting line and a tape measure were used in measurement of
the standing jump. Stop watches were essential along wlth a
fifty-yard course for the timing of the fifty-yard dash.,

The softball throw was measured on a course laid with the
help of a tape measure, and a softball was used. The 600
yard run-walk required only a measured course and timing

devices.

The Experimental Groups

The following short time exercise routines were used in
the present study:

1. The Commander §g§.-4u1 isometric routine developed
by Arthur H. Steinhaus, dean and professor of physiology at
George Williams College of Chicago. The routine consisted
of thirteen varlous positions and fifteen contractions, each

8ix seconds in length. This routine, according to Steinhaus,



59

"will increase muscle strength in the average person aboul
four per cent a week up to maximal strength" (Appendix B).

2. lIntensity drill.--The intensity drllls were

developed by Woldemar Gershler, and refined by Forrest
Westering at Parsons College. The intensity program can be
flexible to fit one's needs; however, the baslc muscle
zroups that tended to be developed by this drill were arms
and shoulders, abdominal muscles, and legs. The exerclses
involved were modified pull-ups, push-ups, bent knee sit-
ups, and the speed run (Appendix A).

3. The 5BX Plan.--A calisthenic routine designed for
progressive development. There are six charts; each chart
is composed of five exercises performed in the same order,
and in the same maxiﬁum time limit. All exercises are to be
administered in eleven minutes {Appendix C).

No special apparatus was necessary for the admlinistering
of the three exercise routines, and all three could be
completed within the fifteen minute period designated for

exerclise,

The Control Groups
In addition, the four control groups were subjected to
fifteen minutes of non-physical instruction in the areas of
health, physical education, and recreation, during their

physical education class period (Appendix D).
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Teaching Procedures
Following the administration of the initial AAHPLEH

Youth Fltness Test and the assigrisent of classes, the

instructor zave identlical orientations to all experimental
groups (Appendix H), and also explained the health, physical
zducation, and recreation program to the control grougps
{Apperdix I).

The physical education class periods of fifty-four
minutes were divided into four minutes for dressing;
'ifteen minutes of experlmental activity: twenty-six minuwecs
of class physical activity; and nine minutes for shewering
and dressing. These time speciflications were rigidly
adhered to by means of a device used for test timing.

The same instructor taught all classes and led all
exercise routines, Each class was divided into four squads
for thelr participation in the games and activities., The
games and activities, shown in the appendixes, were chosen
in such a manner that all classes, according to their grade
level, received ldentlical exposure. A program of competition,
termed the Olympics, was used for the games between class
squads. Activitles such as volleyball, crab hockey, relays,
and mum ball were used as Olympic events during the activity
period. In addition, instruction was given in many areas

including wrestling, work on the parallel bars, and on the
horizontal bair,.



Exercise routines were explained and demonstrated

initially. After this early presentation the lInstructor

led and timed each zsroup. in =he control groups many

approactizs were used, Pilms, tape recording, demonstratlions,

arndl speakers were awmong the techniques ezmployed in teaching

rthegse clasces

At the conclusion of the twelve weeks experimental

verlod the AAHPER Youth FPltness Test was re-administered

to all students., At this time the individual cards of

those students not meeting the requirements of the study

were withdrawn from the experimental data.
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CHAPTER 1V
PRESENTATION AND ANALYSIS OF DATA

The basic purpose of this study was to ascertain 1if
physical fitness levels could be raised by supplementing the
regular physical education class activities with organized
exercise routines. Achlevement gains by groups using
exercise routines were evaluated by comparison with control
groups receliving no exercises,

Three different exercise routines were studied at
three grade levels to lnclude the seventh, eighth, and ninth
grades. Each grade level was subjected to a different
frequency of exposure. The three routines employed were:

(1) 1isometrics, The Commander Set; {(2) intensives, The

Parsons Intense Intermittent Drills; (3) calisthenics, The
5BX Plan. The ninth grade male students received three
weekly exposures to exercises and organized physical activity;
the eighth grade male students received two weekly exposures
to exercises and physical activity; and the seventh grade
male studenis recelved one weekly exposure to exercise and
physical activity., The control groups at each level

recelved the same amount of exposure to organized physical

activity, but without the period of exercilse.
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The seven varlables in the study were as follows: pull-
ups, measured in terms of the number completed; sit-ups,
measured in terms of the number of full sit-ups; shuttle run,
measured in terms of the time in seconds; standing Jjump,
measured in terms of the number of 1inches; fifty-yard dash,
measured 1ln terms of the time in seconds; softball throw,
measured in terms of the number of feet; and the 600 yard run-
walk, measured in terms of the time in seconds. These

measurements are in accordance with the AAHPER Youth Fitness

Test. An analysls was made of the pre- and post-test data to

determine the effectiveness of the three exercise routines
compared to each other and to the control groups.

There was a total of 343 junior high school male students
in the experiment: 111 seventh grade boys; 114 eighth grade
boys; and 118 ninth grade boys. Through random selection the
boys were divided into four groups at each grade level. The
groups meeling physical education class once a week were
designated Control I, Intensive I, Calisthenic I and Isometric I.
The groups meeting physical education class twice a week were
designated Control II, Intensive II, Calisthenic II, and
Isometric II. The groups meeting physical education class
three times a week were designated Control III, Intensive III,
Callisthenic III and Isometric III.

Table I represents a composite grouping of the twelve

groups on the pre-test. A comparison of the means and



TABLE 1

SUBGROUP MEANS AND STANDARD DEVIATIONS FOR
SEVEN DIMENSIONS OF PHYSICAL FITNESS
AS SHOWN ON THE PRE-TEET FOR THE

TWELVE GROUPS OF THE 3TUDY

PJTT;ups Sit~-ups Shuttle Run
iroup (Humber) (Number)} (Seconds)
Mean S.D. Mean S.D. Mean S.D.

Control 1

N = 30 4,17 4.09 50.80 '13.08 10.45 J.E
Iintencive I

N = 27 5.19 3.94 50.48 17.73 11.07 e 3
Calisthenic I

N = 27 3.48 | 3.92 | 47.93 | 11.26 11,35 6L
Isometric 1

N - 27 3.07 2.97 50.59 21.49 11,18 .86
Control II

N = 30 L.33 .42 54,37 13.73 10.44 .68
Intensive II

N = 28 6.29 5.46 62,21 12,98 10.50 .92
Calisthenic II

N = 28 5,86 5.61 57.86 9.59 10.25 .64
Isometric 1II

N = 27 5.59 3.83 60.00 12.51 10,54 .68
Control III

N = 34 6.59 | 4.36 | 61.76 | 16.02 | 10.51 .75
Intensive III

N = 28 6.11 | 4,15 | 62.00 | 15,57 | 10.41 77
Callsthenic III

N = 28 6.25 | 4.73 | 56.43 | 12.49 10,31 .69
Isometric III

N = 28 6,61 | 4,15 60,96 15.57 10,22 27




TABRLE

Ce=Continued

—

Tean C.D. | Mean S.D. | HMean S.D. | Mear R
£, 40 7.11 | 7.86 .53 | 118,43 22.29 | 156.73 26,0
67,011 8.54 | 8.11 .89 | 118,56 27.85 | 150.73 29070
£0.81 7.63 | 2.39 .59 [ 110.85 22.43 | 152,50 17. 5
61.85 7.7518.26 54 | 116,22 27.45 | 170,33 2% Lk
69.17 8.23 | 7.44 .66 | 132.80 22.83 | 143.87 27.30
72.39 | 12.09 | 7.67 77 {133.29 30.78 | 137.36 17 .74
73.71 9.99 { 7.87 .75 | 128.46 25.36 { 136.00 15.22
73.0k4 8.17 { 7.70 63 1 142,67 26.84 | 135.11 13.87
70.38 B.i4% | 7.32 63 | 143.68 26,86 | 135.82 17.39
72.43 9.86 | 7.28 .55 | 142,29 34,71} 132,71 16.55
73.54% | 10.23(7.71 .75 | 148,21 25.74 | 136,68 16.57
74.93 1 9.8617.55 .55 | 148.21 | 34.71] 136 .04 | 16.59




67

standard deviations are shown for each of the seven physical
fitness vartables,

The results shown in Table I indicate only moderate
deviatlons among the four groups assigned to physical
education one day per week. Tne pull-up varlable showed the
Inzensive I group to have the greater mean average of 5,1y
pull-ups, and the Isometric I group to have the 1eséer nean
average of 3,07 pull-ups. The sit-up variable showed the
Isometric I group to have the greater mean average of 50.39
sit-ups, and the Calisthenic I group to have the lesser mean
average of 43.93 sit-ups. The shuttle run varlable, a timed
event, showed the Intensive I group to have the greater rean
average of 10.45 seconds, and the Calisthenic I group to have
the lesser mean average of 11.35 seconds. The standing jump
variable showed the Intensive I group to have the greater
mean average of 67.11 inches, and the Calisthenic I group to
have the lesser mean average of 60.81 inches. The fifty-yard
dash variable, a timed event, showed the Control I group to
have the greater mean average of 7.86 seconds, and the
Calisthenlc I group to have the lesser mean average of 8,35
seconds. The softball throw showed the Intensive I group to
have the greater mean average of 118,56 feet, and the
Calisthenic I group to have the lesser mean average of 110,85
feet. The 600 yard run-walk variable, a timed event, showed

the Intensive I group to have the greater mean average of
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140,78 seconds, and the Isometric I group to have the lesser
nean average of 170.33 seconds,

The ¥ Max test for homogenelty of variance was used to
aralyce wne diftferences chown by the four groups on each of
the gevern (itness varlables, Although there were moderate
differences recorded, the groups were assumed to be homogeneous
due to the allowances made for differences by the Wilks'
lambda test of generalized analysis of variance.

The results shown on Table I indicate only moderate
deviations among the four groups assigned to physical
education two days per week., The pull-up varlable showed the
Intensive II group to have the greater mean average of 6.9
pull-ups, and the Control II group to have the lesser mean
average of 4.33 pull-ups. The sit-up variable showed the
Intensive II group to have the greater mean average of 62.21
sit-ups, and the Control II group to have the lesser mean
average of S4.37 sit-ups. The shuttle run variable, a timed
event, showed the Calisthenic II group to have the greater
mean average of 10.25 seconds, and the Isometric II group to
have the lesser mean average of 10,54 seconds. The standing
Jump variable showed the Calisthenic II group to have the
greater mean average of 73.71 inches, and the Control II
group to have the lesser mean average of 69,17 inches. The
fifty yard dash variable, a timed event, showed the Control II

group to have the greater mean average of 7.44 seconds, and
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the Calisthenic TI group to have the lesser mean average of
7.87 seconds. The softball throw variable showed the
Isometric II group to have the greater mean average of

142,67 feet, and the Calisthenic II group to have the lesser
mean average of 128.46 feet. The 600 yard run-walk variable,
a timed event, showed the Isometric II group to have the
greater mean average of 135,11 seconds, and the Control II
group to have the lesser mean average of 143.87 seconds.

The F Max test for homogeneity of variance was used to
analyze the differences shown by the four groups on each of
the seven fitness varlables. Although there were moderate
differences recorded, the groups were assumed to be homo-
geneous due to the allowances made for differences by the
Wilks' lambda test of generalized analysis of variance,

The results shown on Table I indicate only moderate
deviations among the four groups assigned to physical
education three days per week. The pull-up variable showed
the Isometric III group to have the greater mean average of
6.61 pull-ups, and the Intensive III group to have the lesser
mean average of 6.11 pull-ups., The sit-up variable showed
the Intenslve III group to have the greater mean average of
62.00 sit-ups, and the Calisthenic III group to have the
lesser mean average of 56.43 sit-ups. The shuttle run, a
timed event, showed the Isometric III group to have the

greater mean average of 10,22 seconds, and the Control III
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group to have the lesser mean average of 10.51 seconds., The
standing Jjump varliable showed the Isometric IIl group to have
the greater mean average of 74,93 inches, and the Control I1I
group to have the lesser mean average of 70,38 inches. The
fifty yard dash varlable, a timed event, showed the

intensive III group to have the greater mean average of 7.28
seconds, and the Calisthenic III group to have the lesser
mean average of 7,71 seconds., The softball varlable showed
both the Callsthenlc III and the Isometric III groups to

have the greater mean average of 148,21 feet, and the
Intensive I[II1 group to have the lesser mean average of

142.29 feet., The 600 yard run-walk variable, a timed event,
found the Intensive III group to have the greater mean
average of 132.71 seconds, and the Calisthenic III group to
have the lesser mean average of 136.68 seconds.,

The F Max test for homogeneity of variance was made to
analyze the differences shown by the four groups on each of
the seven fitness variables. Although there were moderate
differences recorded, the groups were assumed to be homo-
geneous due to the allowances made for differences by the
Wilks' lambda test of generalized analysis of variance.

Hypothesis One stated that the student groups subjected
to 1sometrics, intensives, and calisthenics would show
significant improvement (at the .05 level) in the seven

measures of physical fitness being evaluated during the twelve
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weeks period of exposure, The Wilks' lambda test was employed
to measure the signiflcance of the differences in the means of
score gains in the seven varlables,

The results of the Wilks' lamlida test for groups
participating in physical education one day per week are
shown in Table 1I,

The lambda criterion shown in Table II was significant
at the ,001 level indicating that the four programs produced
significant differences on the seven experlimental variables.
As a result of the illustrated significance of difference the
Fisher L tes® was used to ascertaln where the differences
occurred. The results of the Fisher t test for these four
groups are shown in Tables III, IV, V, VI, VII and VIII.

A comparison of the Control I and Intensive I groups
on the seven physical fltness variables is shown in
Table III.

A study of the data in Table III indicated that the
improvement shown by the Intensive I group was significantly
greater thar. the improvement shown by the Control I group
on five of the seven physical fitness variables tested.

The Intensive I group produced a mean gain of .70 pull-ups
and when compared to no gain by the Control I group, this
difference was significant at the ,05 level. The Intensive I
group produced a mean gain of 4,85 sit-ups and when compared

to a gain of .90 by the Control I group, this difference was
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A COMPARISON OF MEAN IMPROVEMENT AND STANDARD

DEVIATIONS FOR GAOUPS CONTROL I AND

INTENSIVE I ON THE SEVEN

PITNESS VARTIABLES
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Control 1

Intensive 1

Variables N_= 30 N=27 | Fisher | g
Megrn S.D. He:&n SQDO -

Pull-ups

{Number) .00 1.44 .70 .90 -2.40 .05
Sit-ups

{ Number) .90 8.23 4.85 | 4,52 -2.45 .05
Shuttle HRun

(Seconds) - 34 .48 -.03 .28 -3.59 .001
Standing Jump

(InCheS) 3.80 5.52 6.56 2.36 "2.9!" 001
50 yd. Dash

(Seconds) .15 40 -.51 .36 B.42 .001
Softball Throw

{Feet) 4,17 110.47 |16.93 | s5.62 -5.50 | .001
600 yd. Run

(Seconds) -3.93 12.14 -.89 6.38 - .99 NSD

gsignificant at the .05 level,

a mean galn of 6.56 inches on the standing jump and when

compared to a gain of 3.80 inches by the Control I group,

this difference was significant at the .01 level. The

The Intensive I group produced

Intensive I group produced a mean galn of .51 seconds in the

fifty-yard dash and when compared to a loss of .15 seconds

by the Control I group, this difference was significant at

the .001 level.

The Intensive I group produced a mean gain
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of 16,92 feet in the softball throw and when compared to a
Zain of 4,17 feet by the Corntrol 1 group, this differerce was
significant at thé .001 level,

I+ was also noted that the Control I group produced a
mean galn of .34 seconds in the shuttle run and when compared
"o a gain of .03 seconds by the Intensive I group, this
difference was significant at the .001 level. 7The Control I
group produced a mean gain of 3.93 seconds in the 600 yard
run-walk compared to a mearn galn of .89 seconds: however,
thls difference was not significant at the .05 level.

A comparison of the Control I and Calisthenic I groups
on the seven physical fitness variables is shown in Table IV.

A study of the data in Table IV indicated that the
improvement shown by the Callisthenlc I group was significantly
greater than the improvement shown by the Control I group on
two of the seven physical fitness variables tested. The
Intensive I group produced a mean gain of .19 seconds in the
flfty-yard dash and when compared to a loss of .15 seconds
by the Control I group, this difference was significant at
the .001 level, The Intensive I group produced a mean gain
of 16.89 feet on the softball throw and when compared to a
mean gain of 4.17 feet by the Control I group, this difference
was significant at the ,001 level. The Intensive I group
produced greater mean galns on the pull-ups, standing jump,
and the 600 yard run-walk compared to the Control I group:;
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A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL I AND
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CALISTHENIC
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I ON THE SEVEN
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Control < Calisthenic I
Variables N = 30 N = 27 Fis:er LS
Hean | 5.D, [Mean s.b, ] =

Pull-ups
Sit-ups

{ Number) .90 8.23 .78 .19 .08 | NSD
Snuttle Run

(SecondS) - 031‘ .ua - 021 -21 -1.‘*5 NSD
3tanding Jump

(Inches) 3.80 5.52 4,04 2.01 - 25 NSD
50 yd. Dash

(Seconds) .15 MO - .19 .14 4,25 | .001
Softball Throw

(Feet) L.17 10,47 | 16.89 10,44 -5 .49 .001
600 yd. Run

(Seconds) -3.93 | 12.14| -7.19 7.91 1.06 | NSD
however, these differences were not significant at the .05

level.

It was also noted that the Control I group produced

greater mean gains on the sit-ups and the shuttle run compared

to the Calisthenic I group; however, these differences were

not significant at the .05 level.

A comparison of the Control I and Isometric I groups on

the seven physical fitneas variables is shown in Table V,
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TABLE V

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL I AND
ISOMETRIC I ON THE SEVEN
PITNESS VARIABLES

Variables C;nirgé %‘ Is;m:bgic 1 Fisger LS
Mean S.D. Mean S.D, -

Pull-ups

(Number) .00 1.44 .56 .83] -1.89 |NSD
Sit-ups

{Number) .90 8.23 4.81 5,81 -2.%2 }.05
Shuttle Bun

(Seconds) - W34 A48 | - .20 .21} -1,58 |NSD
Standing Jump

{Inches) 3,80 5.52 3.85 2.k5] - .06 {NSD
50 yd. Dash

{Seconds) .15 L0 | - 20 .17 4.39 .001
Softball Throw

(Peet) 4,17 10.47 8.07 6.35 -1.69 NSD
600 yd. Run

(Seconds) -3.93 12.14 -9.81 16.20 1.91 NSD

A study of the data in Table V indicated that the
improvement shown by the Isometric I group was significantly
greater than the improvement shown by the Control I group on
two of the seven physical fitness variables tested. The
Isometric I group produced a mean gain of 4,81 sit-ups compared
to & mean gain of .90 sit-ups by the Control I group; this
difference was significant at the .05 level. The Isometric I

group produced a mean gain of .20 seconds in the fifty-yard
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dash and when compared to a loss of .15 seconds by the
Control I group, thls difference was significant at the
.001 level. The Isometric I group produced greater mean
Ssains on the pull-ups, standing Jump, softball throw, and
€00 yard run-walk and when compared to the Contreol I group,
these differences were not significant at the .05 level.

It was also noted that the Control 1 group produced
greater mean gains on the shuttle run compared to the
Isometric I group; however, these differences were not
significant at the .05 level. |

A comparison of the Intensive I and Calisthenic I
groups on the seven physical fitness variables is shown in
Table VI,

A study of the data in Table VI indicated that the
improvement shown by the Intensive I group was significantly
greater than the improvement shown by the Calisthenic I
group on three of the seven physical fitness variables tested.
The Intensive I group produced a mean galn of 4.85 sit-ups
and when compared to a mean gain of .78 sit-ups by the
Calisthenic I group, this difference was significant at the
»05 level. The Intensive I group produced a mean gain of
6.56 inches on the standing Jump and when compared to a mean
gain of 4.04 inches by the Calisthenic I group, this difference
was significant at the .05 level. The Intensive I group
produced a meah gain of .51 seconds on the fifty-yard dash
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A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS INTENSIVE I AND
CALISTHENIC I ON THE SEVEN

FITNESE VARTABLES
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Int 1 I Calisthenic I
ntensive alisthen
Variables N = 27 N = 27 Fisher | s
Mean | S.D. Mean S.D. =

Pull-ups

(Number) .70 <90 .11 1.03 1.97 NSD
Sit-ups

{Number) 4.85 4,52 .78 b,19 2.46 .05
Shuttle Run

{Seconds) ~-.03 .28 - .21 .21 2.08 .05
Standing Jump

{ Inches) 6.56 | 2.36 4,04 2.01] 2.62 .05
50 yd. Dash

(Seconds) -.51 .36 - .19 L1 4,07 | .001
Softball Throw _

(Feet) 16.93 5.62 16.89 10.444 .02 NSD
600 yd. Run

(Seconds) -.89 | 6.38 -7.19 2.00 2.00 | NSD

and when compared to a mean gain of .19 seconds by the

Calisthenic I group, this difference was significant at the
.001 level. The Intensive I group produced greater mean
gains on the pull-ups and softball throw compared to the
Calisthenic I group; however, these differences were not
significant at the .05 level.

It was also‘noted that the Callstheqlc I group produced

a mean galn of .21 seconds on the shuttle run and when compared
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to a mean gain of .03 seconds by the Intensive I group, this
difference was significant at the .05 level, The Callsthenic I
group produced a greater mean gain on the 600 yard run-walk
compared to the Intensive 1 group; however, this difference
was not significant at the .05 level, |

A comparison of the Intensive I and Isometric I groups
on the seven physical fltness variables is shown in

Table VII,

TABLE VII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS INTENSIVE I AND
ISOMETRIC I ON THE SEVEN
FITNESS VARIABLES

Intensive I' sometric I
Variables N = 27 N = 27 Fisher | s
Mean S.D. Mean S.D. =

Pull-ups

(Number) .70 .90 .56 .83 .49 | NSD
Sit-ups _

{Number) 4.85 | 4,52 4.81 5.81 .02 | NSD
Shuttle Run |

(Secondﬂ) ""003 028 - 020 n21 1.96 .05
Standing Jump _

( Inches) 6.56 | 2.36 3.85% 2.45 2.81 .01
50 yd. Dash

(Seconda) -.51 036 - 020 017 '3093 .01
Softball Throw

(Feet) 16.93 5.62 8.07 6.35 3.72 .01
600 yd. Run '

(Seconﬂ.s) "089 6.38 -9081 16.20 2.8” .01
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A study of the data in Table VII indicated that the
improvement shown by the Intensive I group was signifilcantly
greater than the improvement shown by the Isometric I group
on three off the seven physical fltness variables tested.

The Intensive I group produced a mean gain of 6,56 inchés

on the standing jump compared tola mean gain of 3.85 inches
by the Isometric I group; thls difference was significant

at the ,01 level. The Intensive I group produced a mean

gain of .51 seccnds on the fifty-yard dash and when compared
to a mean gain of ,20 seconds by the Isometric I group, this
dilfference was significant at the .01 level, The Intensive I
group produced a mean gain of 16.93 feet on the softball throw
and when compared to a mean gain of 8,07 feet by the
Isometric I group, this difference was significant at the .01
level. The Intensive I group produced greater mean gains

on the pull-ups and sit-ups compared to the Isometric I
group; however, these differences were not significant at the
.05 level, |

It wes also noted that the Isometric I group produced a
mean gain of .20 seconds on the shuttle run and when compared
to a mean gain of .03 seconds by the Intensive I group, this
difference was significant at the .05 level. The Isometric
I group produced a mean gain of 9,81 seconds on the 600 yard
run-walk and when compared to a mean gain of .89 seconds by
the Intensive I group, this difference was significant at the
01 level,
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A copparison of the Callsthenic I and Isometric T zroups

on the seven physlical fitness varlables 1s shown in Table YIII.

TABLE VIII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CALISTHENIC I AND
ISOMETRIC I ON THE SEVEN
FITNESS VARIABLES

Calisthenic I Isometric I Pisher
Variables N =27 N=27 t L3
Mean SeD. Mean S.D. -
Pull-ups
(Number) A1 1.03 .56 .83 | -1,48 ({Ns8D
Sit-ups
Shuttle Run
(Seconds) - .21 21 - .20 .21 - .12 NSD
Standing Junp
(Inches) 4,04 2.01 3.85 2.45 .19 | NSD
50 yd. Dash
(Seconds) - .19 JA4 1 - ,20 .17 .14 { NSD
Softball Throw
600 yd. Run
{Seconds) -7.19 7.91 -9.81 16.20 .84 NSD

A study of the data in Table VIII indicated that the
improvement shown by the Calisthenic I group was significantly
greater than the improvement shown by the Isometric I group
on one of the seven physical fitness variables tested. The

Calisthenic I group produced a mean gain of 16.89 feet on the
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softball throw compared to a mean gailn of 8,07 feet by the
Isometric I group; this difference was significant at the .01
level, The Callsthenic I group produced greater mean gains

on the shuttle run and standing jump compared to the Isometric I
group; however, thege differences were not significant at the
U5 level.

It was also noted that the Isometric I group produced a
mean gain of 4,81 sit-ups and when compared to a mean gain of
.78 sit-ups by the Calisthenic I group, this difference was
significant at the .05 level, The Isometric 1 group produced
greater mean gains on the pull-ups, fifty-yard dash, and 600
yard run-walk compared to the Calisthenic I group; however,
these differences were not significant at the .05 level.

The results of the Wilks' lambda test for groups
participating 1n physical education two days per week are
shown in Table IX.

The lambda criterion shown in Table IX was significant
at the ,001 level indicating that the four programs produced
significant differences on the seven experimental variables.
As a result of the illustrated significance of difference
the Fisher t test was used to ascertain where the differences
occurred, The results of the Fisher t test for these
four groups are shown in Tables X, XI, XII, XIII, XIV and
XV,
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A comparison of the Control II and Intensive II groups

or., the seven physical fitness variables is shown in Table X,

TABLE X

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD

DEVIATIONS FOR GROUPS CONTROL IT AND

INTENSIVE II ON THE SEVEN

Control II

FITNESS VARIABLES

Intensive I1

Variables N =30 N = 28 Fisher | s
Mean S,D, Mean S,D, —

Pull-ups _

{ Number) 1.07 2.10 1.54 §1.55 -1.06 | NSD
Sit-ups

(Number) 2.20 9.50 5.04 } 5.65 -1.56 | NSD
Shuttle Run

(SecondS) - -Oh .31 - -36 039 Q.M -001
Standing Jump

(Inches) k.40 4.35 5.57 |1 2.11 -1.47 NSD
50 yd. Dash

(Seconds) - .15 1t - 251 .17 1.32 | NSD
Softball Throw

(Feet) 8.67 9,84 28.04 | 8.31 -9.14 .001
600 yd. Run

(Seconds) -8.47 | 14.68 | -10.39 | &4.20 .87 | NSD

A study of the data in Table X indicated that the improve-

ment shown by the Intensive II group was significantly greater

than the improvement shown by the Control II group on two of

the seven physical fitness variables tested.

The Intensive II

group produced a mean gain of .36 seconds on the shuttle run
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and when compared to a mean gain of ,04 seconds by the

Control II group, this difference was significant at the

.001 level. The Intensive II group produced a mean gain of
28.04 feet on the softball throw and when compared to a mean
gain of B.67 feet by the Control II group, this difference

was significant at the ,001 level. The Intensive Il group
produced greater mean gains on the pull-ups, sit-ups, standing
jump, fifty-yard dash, and 600 yard run-walk when compared

to the Control II group; however, these differences were not
significant at the .05 level.

A comparison of the Control II and Calisthenic II
groups on the seven physical fitness varlables 1s shown in
Table XI.

A study of the data in Table XI indicated that the
improvement shown by the Calisthenic II group was significantly
greater than the improvement shown by the Control II group
on three of the seven physical fitness variables tested.

The Calisthenic II group produced a mean gain of .29 seconds
on the shuttle run and when conpared to a mean gain of .04
seconds by the Control II group, this difference was
signlificant at the ,01 level. The Calisthenic II group
produced a mean gain of .61 seconds on the fifty-yard dash
and when compared to a mean gain of .15 seconds by the
Control II group, this difference was significant at the .001%
level. The Callisthenic II group produced a mean gain of
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TABLE XI

A COMPARISON OF MEAKN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL II AND
CALISTHENIC II ON THE SEVEN
FITNESS VARIABLES

Control I1 Calisthenic II
Variables N = 30 N = 28 Fisher | 1s
Mean S.D. | Mean S.D, =
Pull-ups
(Number) 1,07 2.10 1.25 1.74 L NSD
Sit-ups
{ Number) 2.20 9.50 2.18 | 4,21 .01 NSD
Shuttle Run
(Seconds) - .04 31 - .29 .13 3.45 .01
Standing Jump
{Inches) 4.40 4.35 1.75 | 2.63 3.32 | .01
50 yd. Dash
(Seconds) - .15 A1l - L61 .28 5.97 | .001
Softball Throw
(Feet) 8.67 9.84 20.18 | 4.87 -5.43 .001
600 yd. Run _
(Seconds) -8.47 |[14.68 ) -5.14 | 3,63 -1.51 § NSD

20,18 feet on the softball throw and when compared to a mean

gain of 8.67 feet by the Control II group, this difference

was significant at the .001 level.

The Calisthenic II group

produced a greater mean gain on the pull-up compared to the

Control II group; however, this difference was not significant

at the .05 level,

It was also noted that the Control II group produced a

greater mean gain of 4.40 inches on the standing jump and when
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compared to & mean gain of 1,75 inches by the Callsthenic [I
zroup, tnis difference was significant at the ,01 level. The
Control II group produced greater mean gains on the sit-ups
and 600 yard run-walk when compared to the Calisthenic I!
group; however, these differences were not significant at the
<05 level.

A comparison of the Control II and Isometric II groups on

the seven physical fitness variables is shown ln Table XII.

TABLE XII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL II AND
ISOMETRIC II ON THE SEVEN
FITNESS VARIABLES

Contfol I! fsonetric II Fisher

Variables N = 30 N = 27 L3S
Mean S.0, ] Mean 8.D. t

Pull-ups

{ Number) 1,07 2.10 .59 .99 1,06 NSD
Sit-ups

(Number) 2.20 9.50 1.78 6.44 .23 NSD
Shuttle Run . )

(Seconds) ~ 04 31 | - .29 .14 3.51 .01
Standing Junp

{Inches) 4 .40 4.35 L4111 2.10 - .01 | NSD
50 yd. Dash

(Seconds’ - 015 ou'l - 034 -21 2.% 005
Softball Throw

{Feet) 8.67 9.84 | 12.81 | 7.68 -1.94 { NSD
600 yd. Run

(Seconds) -8.47 114,68 | -8.93 | 3.70 .21 { NSD
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A study of the data in Table XII indicated that the
improvement shown by the Isometric II group was significantly
creater than the improvement shown by the Control Il group
on. two of the seven physical fltness varlables tested., The
Isometric Il group produced a mean gain of .29 seconds on
tthe shuttle run and when compared to a mean gain of ,O4
seconds by the Control II group, this difference was
significant at the .01 level. The Isometric II group
produced a mean gain of .34 seconds on the fifty-yard dash
compared to a mean gain of .15 seconds by the Control 1I
group; this difference was significant at the .05 level.

The Isometric II group produced greater mean galns on the
standing jump, softball throw, and the 600 yard run-walk
when compared to the control II group; however, these
differences were not significant at the .05 level.

It was also noted that the Control II group produced
greater mean gains on the pull-ups and the sit-ups when
compared to the Igometric II group; however, these differences
were not significant at the .05 level,

A comparison of the Intensive II and Calisthenic II
groups on the seven physical fitnegs variables is shown in
Table XIII,

A gtudy of the data in Table XIII indicated that the
improvement shown by the Intensive II group was significantly

greater than thé inprovement shown by the Calisthenic II group
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TABLE XIII

A COMPARISON OF MEAN IMPAOVEMENT AND STANDARD
DEVIATIONS FOR GROUPS INTENSIVE II AND
CALISTHENIC TI ON THE SEVEN
FITNESS VARIABLES

mw
ntensive 11 Calisthenic II
Variables N = 28 N 28 1s?er L
Hean S.D. Mean S.D. =

Pull-ups

(Number) 1.54 ] 1.55 1.25 1.74 .63 | NSD
Siv.-upe

(Number) 5.04 | 5.65 2.18 4.21 1.55 N3D
Shuttle RHun

(Seconds) -~ .36 .39 - .29 .13 - .97 | NSD
Standing Jump

(Inches) 5.57 | 2.11 1.75 | 2.63 k.71 | .001
50 yd. Dash

(Seconds) - .25 .17 - .61 .28 §.58 .001
Softball Throw

(Feet) 28,04 | 8.31 20.18 4.87 3.64 .01
600 yd. Run

(Seconds) -10.39 | 4.20 -5.14 | 3.63 -2.34% ] .05
on three of the seven physical fitness variables tested. The

Intensive II group produced a mean gain of 5.57 inches on the

standing Jump and when compared to a mean gain of 1.75 inches

by the Callsthenic II group, this difference was significant

at the .001 level,

The Intensive II group produced a mean

gain of 28.04 feet on the softball throw and when compared to

& mean gain of 20,18 feet by the Calisthenic II group, this

difference was significant at the .01 level.

The Intensive II
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group produced a mean gain of 10,39 seconds on the 600 yard
run-walk and when compared to a mean gain of 5.14 seconds by
the Calisthenic II group, this difference was significant at
the .05 level., The Intensive II group produced greater mean
gains on the pull-ups, sit-ups and shuttle run when compared
to the Calisthenic II group; however, these differences were
not significant at the .05 level, _

It was also noted that the Calisthenic II group produced
a mean galn of .61 seconds in the fifty-yard dash and when
compared tc a mean galn of .25 seconds by the Intensive II
group, this difference was significant at the .001 level,

A comparison of the Intensive II and Isometric II groups
on the seven physical fitness variables is shown in Table XIV.

A study of the data 1n Table XIV indicated that the
improvement shown by the Intensive II group was significantly
greater than the improvement shown by the Isometric II group
on two of the seven physical fitness variables tested. The
Intensive Il group produced a mean gain of 1.54 pull-ups and
when compared to a mean gain of .59 pull-ups by the
Isometric Il group, this difference was significant at the
.05 level., The Intensive II group produced a mean galn of
28.04 feet on the softball throw and when compared to a mean
gain of 12,81 feet by the Isometric II group, this difference
wag significant at the ,001 level. The Intensive II group

produced greater mean gains on the sit-ups, shuttle run,



91

TABLE XIV

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVTATIONS FOR GROUPS INTENSIVE II AND
ISOMETRIC I1 ON THE SEVEN
FITNESS VARIABLES

A e aE
Intensive I1 Isometric II Fisher

Variables N = 28 N = 27 " LS
Mean S.D. Mean S.D. =

Pulli-ups

(Number) 1.54] 1.55 .59 .99 2.07 .05
Silt-ups

{Number) 5.04 ] 5,65 1.78 | 6.44 1.75 NSD
Shuttle Run

{Seconds) - 361 .39 - .29 .14 -.87 NSD
Standing Jump

( Inches) 5.571 2.11 b.41 2.10 1.42 NSD
50 yd. Dash

(Seconds) - .25 .17 - .34 .21 1.12 NSD
Softball Throw

(Feet) 28.041 8.31 12.81 | 7.68 6.99 .001
600 yd. Run |

(Seconds) -10,39§ 4.20 -8.93 | 3.70 -.65 NSD

standing Jjump, and_600 yard run-walk when compared to the
Isometric II group; however, these differences were not
significant at the .05 level.

It was -also noted that the Isometric II group produced
a greater mean gain on the fifty-yard dash but when compared
to the Intensgive II group, this difference was not gsignificant
at the .05 level.



G2

A comparison of the Calisthenic II and Isometric II
groups on the seven physical fitness variables 1s shown in

Table XV.

TABLE XV

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CALISTHENIC II AND
ISOMETRIC II ON THE SEVEN
FITNESS VARIABLES

Calisthenic 11 ] 1 tri If‘
alisthenic sometric Fisher

Variables N = 28 N = 27
Mean S,D, | Mean S.D, —

Pull-ups

(Number) 1.25 1.74 59 .99 144 NSD
Sit-ups

(Number) 2.18 L.21 1.78 | 6.44 .21 |} NSD
Shuttle Run

(Seconds) -.29 .13 - 429 L1h .09 NSD
Standing Jump

{Inches) 1.75 2,63 k,01 | 2.10 -3.25 | .01
50 yd. Dash

(Seconds) -.61 .28 - .34 .21 -3.42 | .01
Softball Throw

(FPeet) 20.18 4,87 12.81 7.68 3.38 .01
600 yd. Run

(Seconds) 5.14 3.63 | -8.93 [ 3.70 1.67 | NSD

A study of the data in Table XV indicated that the
improvement shown by the Calisthenic II group was significantly
greater than the improvement shown by the Isometric II group

on two of the geven physical fitness variables tested.
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The Calisthenic Il group produced a mean gain of .61 seconds
on the fifty-yard dash and when compared to a mean gain of .34
seconds by the Isometric II group, this difference was
significant at the ,01 level. The Callsthenic II group
produced a mean gain of 20,18 feet on the softball throw and
when compared to a mean gain of 12.81 feet by the Isometric II
group, this difference was significant at the .0l level, The
Calisthenic II group produced greater mean gains on the pull-
ups and sit-ups when compared to the Isometric II group;
however, these differences were not significant at the .05
level.

It was also noted that the Isometric II group produced
a mean gain of 4,01 inches on the standing jump and when
compared to a mean gain of 1.75 inches by the Calisthenic II
group, this difference was significant at the .01 level.

The Isometric II group also produced a greater mean galn on
the 600 yard run-walk than the Calisthenic II group; however,
thls difference was not significant at the .05 level,

It was further noted that both the Calisthenic II and
the Isometric II groups showed an improvement of .29 seconds
on the ghuttle run.

The results of the Wilks' lambda test for groups
participating in physical education three days per week are
shown in Table XVI.
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The lambda criterion gshown in Table XVI was significant
at the .001 level, indicating that the four programs produced
significant differences on the seven experimental variables.
As a result of the illustrated significance of difference the
Figsher t test was used to ascertain where the differences
occurred. The results of the Fisher t teat for these four
. groups ere shown in Tables XVII, XVIII, XIX, XX, XXI, and
XXII.

A comparison of the Control III and Intensive III groups
on the seven physical fitness variables 1s shown in
Table XVII.

A study of the data in Table XVII indicated that the
improvement shown by the Intensive III group was significantly
greater than the improvement shown by the Control III group
on four of the seven physical fitness variables tested. The
Intensive III group produced a mean galn of 14,50 sit-ups and
when compared to a mean gain of 7.65 sit-ups by the Control III
group, this difference was significant at the .01 level. The
Intensive III group produced a mean gain of 6.89 inches on
the standing jump and when compared to a mean gain of 3,71
inches by the Control III group, this difference was significant
at the .01 level. The Intensive III group produced a mean
gain of .28 seconds on the fifty-yard dash and when compared
to a mean galn of .09 seconds by the Control III group, this

difference was significant at the .05 level, The Intensive III



TABLE XVII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD

PDEVIATIONS FOR GROUPS CONTROL III AND

INTENSIVE III ON THE SEVEN
FITNESS VARIABLES
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Control.III Intensive 111
Variables N = 34 N = 28 Fis?er LS
Mean S.D, Mean S.D. =

Pull-ups

{ Number) 1.74 1.61 2.57 1.70 | -1.62 | NSD
Sit-ups

(Number) 7.65 | 12.03 14.50 | 11.38 -2.921! .01
Shuttle Run B '

(Seconds) - .38 b3 1 - .29 M2 1 - .82 (| NSD
Standing Jump

(Inches) 3.71 3.97 6.89 L. 46 | -3.481} .01
50 yd. Dash

(Seconds) - .09 35 ] - .28 <34 2.481( .05
Softball Throw

(Feet) 14.851 12.43 | 17.82 | 11.30 | -1.12 | NSD
600 yd., Run

(Seconds) -2.68 13.32 ~-11.36 14.61 3.14{ .01

>

groﬁp produced a mean gain of 11.36 seconds on the 600 yard

run-walk and when compared to a mean gain of 2,68 seconds by

the Control III group, this difference was significant at the

«01 level, The Intensive III group produced greater mean

galns on the pull-ups and softball throw when conpared to the
Control III group; however, these differences were not

significant at the .05 level,.
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It was also noted that the Control III group produced a
greater mean galn on the shuttle run when compared to the
Intensive 111l group; however, this difference was not
significant at the .05 level.

A comparison of the Control III and Calisthenic III
groups on the seven phyaical fitness variables is shown in

Table XVIII, .

TABLE XVIII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL III AND
CALISTHENIC III ON THE SEVEN
FITNESS VARIABLES

Control III Calisthenic III Fisher
Variables N = 34 N=28 __ 1 “S0°T1 Ls
Mean S.D, Mean S.D. -

Pull-ups

(Number) 1.?42 1.61 .04 .98 3.29 1 .01
Sit-ups _

( Number) 7.65 12,03 ?7.07 | 2.70 .25 | NSD
Shuttle Run | |

(Seconds) - .38 b3 ~ .05 .15 -2.94 } .01
Standing $ump

( Inches) 3.71 3.97 2.93 | 2.58 .85 | NSD
50 yd. Dash

{Seconds) - .09 | .35 - W31 .29 2.99 ] .01
Softball Throw

(Feet) 14,851 12.43 23.89 | 5.93 -3.421 .01
600 yd. Bun |

(Seconds) -2.68 13.32 | -10.57 | 3.64 2.85| .01
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A study of the data in Table XVIII indicated that the
improvement shown by the Calisthenic III group was
significantly greater than the improvement shown by the
Control III group on three of the seven physical fitness
variables tested. The Callisthenic III group produced a mean
gain of .31 seconds on the fifty-yard dash and when compared
to a mean galn of .09 seconds by the Control III group, this
difference was significant at the ,01 level. The
Calisthenic III group produced a mean gain of 23.89 feet on
the softball throw and when compared to a mean gain of 14.85
feet by the Control III group, this difference was significant
at the .01 level. The Calisthenic III group produced a mean
gain of 10.57 seconds on the 600 yard run-walk and when
compared to a mean gain of 2.68 seconds by the Control III
group, this difference was significant at the .01 level.

It was also noted ﬁhat the Control III group produced a
mean galn of 1.74 pull-ups and when compared to a mean galn of
.04 pull-ups by the Calisthenic III group, this difference was
significant at the .01 level. The Control III group produced
a mean gain of ,38 séconds on the shuttle run and when
compared to a mean gain of ,05 seconds by the Calisthenic III
group, this difference was significant at the .01 level. The
Control III group produced greater mean gains on the sit-ups
and standing jump when compared to the Calisthenic III group;
however, these differences were not significant at the .05

level.
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A comparison of the Control III and Isometric III groups

on the seven physical fitness variables is shown in Table XIX.

TABLE XIX

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CONTROL III AND
ISOMETRIC IXI ON THE SEVEN
FITNESS VARIABLES

Control III 1sometric I1I
Variables N = 34 N = 28 . Fisger LS
Mean S,D. Mean S.D, =

Pull-ups :

( Number) 1.74 1.61 2.14 3.10 - .79 NSD
Sit-ups

( Number) 7.65 | 12.03 4,32 5.56 1.42 | NSD
Shuttle Run

(Seconds) - .38 63 - .17 .30 -1.85| NSD
Standing Jump |

(Inches) 3.71 | 3.97 4 .43 2.58 - .79 | NSD
50 yd. Dash _ '

(Seconds) - .09 351 -~ .57 .13 6.30| .001
Softball Throw

(Feet) 14.85 § 12.43 25.07 9.32 -3.86 .001
600 yd. Run

(Seconds) -2.68 1 13.32}1 -8.25 6.07 2.01} NSD

A study of the data in Table XIX indicated that the

improvement shown by the Isometric III group was significantly

greater than the improvement shown by the Control III group

on two of the seven physical fitness variables tested. The

Isometric III group produced a mean gain of .57 seconds on
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the fifty-yard dash and when compared to a mean gain of .09
seconds b& the Control III group, this difference was
significant at the ,001 level., The Isometric III group produced
a wean gain of 25,07 feet on the softball throw and when
compared to a mean gain of 14.85 feet by the Control III group,
rhis difference was significant at the ,001 level. The
Isometric IIT group produced greater mean gains on the pull-
ups, sbtanding jump, and 600 yard run-walk when compared to the
Control IIT group; however, these differences were not
significant at the ,05 level.

It was also noted that the Control III group produced
greater mean gains on sit-ups and shuttle run when compared
to the Isométric III group; however, these differences were
not significant at the .05 level.

A comparison of the Intensive III and Calisthenic III
groups on the seven physical fitness varlables is shown in
Table XX.

A study of the data in Table XX indicated‘that the
improvement shown by the Intensive III group was significantly
greater than the improvement shown by the Calisthenic IIT
group on three of the seven physical fitness variables tested.
The Intensive III group produced a mean gain of 2.57 pull-ups
and when compared to a mean gain of .04 pull-ups by the
Calisthenic III group, this difference was significant at the

+001 level. The Intensive III group produced a mean gain of



TABLE XX

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR -GROUPS INTENSIVE III AND
CALISTHENIC 111 ON THE SEVEN
FITNESS VARIABLES
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Intensive 111 Calisthenic III
Variables N = 28 N = 28 Fisher| ps
Mean S.D. Mean S.D. -
Pull-ups :
(Number) 2.57 1.70 .04 .98 4.69 | .001
Silt-ups
(Number) 14,50 11,38 7.07 2.70 3.031 .01
Shuttle Run
(Seconds} -.29 J42 -.05 .15 -2.03 | NSD
Standing Jump :
(Inches) 6.89 | 4.46 | 2.93 2.58 L,o14 | .001
50 yd. Dash
(Seconds) -.28 <34 =31 .29 49 | NSD
Softball Throw
(Feet) 17.82 11.30 [23.89 5.93 -2.19 | .0%
600 yd. Run
(Seconds} 11.36 | 14,61 {10.57 3.64 | - .27 | NSD
14,50 sit-ups and when compared to a mean gain of 7.07 sit-
was

ups by the Calisthenic III group, this difference

slgnificant at the .01 level.

The Intensive III group

produced a mean galn of 6.89 inches on the standing jump and

when compared to a mean gain of 2.93 inches by the

Calisthenic III group, this difference was significant at the

.001 level., The Intenslive III group produced greater mean

gains on the shuttle run and 600 yard run-walk when compared
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to the Calisthenic III group; however, these differences were
not significant at the .05 level.

It was also noted that the Célisthenic ITI group produced
a mean gain of 23.89 feet on the softball throw and when
compared to a gailn of 17.82 feet by the Intensive III group,
this difference was significant at the ,05 level. The
Calisthenic  III group produced a greater mean gain on the
fifty-yard dash when compared to the Intensive III group:;
however, this difference was not significant at the .05 level.

A comparison of the Intensive III and lIsometric III
groups on the seven physlcal fitness variables is shown in
Table XXI.

A study of the data in Table XXI indicated that the
improvement shown by the Intensive III group was significantly
greater than the improvement shown by the Isometric III group
on two of the seven physical fitness variables tested. The
Intensive III group produced a mean gain of 14,50 sit-ups and
when compared to a mean gain of 4,32 sit-ups by the Isometric III
group, this difference was significant at the .001 level., The
Intensive III group produced a mean gain of 6.89 inches on the
standing jump and when compared to a mean gain of 4.43 inches
by the Isometric III group, this difference was significant at
the .05 level. The Intensive III group produced greater mean
gailns on the pull-ups, shuttle run, and 600 yard run-walk
when compared to the Isometric III group; however, these

differences were not significant at the .05 level.
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TABLE XXI

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GiOUPS INTENSIVE III AND
ISOMETRIC III ON THE SEVEN
FITNESS VARIABLES

Intensive III Isometric TII
Variables N = 28 N = 28 Flsher | 1s
Mean S.D. Mean S.D, =
Pull-ups
(Number) 2.57 1.70 2.14 3.10 .79 | NSD
Sit-ups :
{Number) 14.50 }11.38 b.32 5.56 4,15 | .001
Shuttle Run
(Seconds) - .29 M2 | - 17 .30 -~ .98 { NSD
Standing Jump .
(Inches) 6.89 | B.46 k.43 2.58 2.57 1 .05
50 yd. Dash
(Seconds) - 28 O} - .57 .13 3,651 .01
Softball Throw
(Peet) 17.82 |11.30 25.07 9.32 -2.62 | .05
600 yd. Run
{Seconds) -11.36 |14.61 | -8.25 6.07 -1,07 | NSD

It was also noted that the Isometric III group produced
a mean gain of .57 seconds on the fifty-yard dash and when
compared to a mean gain of .28 seconds by the Intensive III
group, this difference was significant at the .01 level. The
Isometric 1II group produced é nmean gain of 25,07 feet on the
softball.throu and when compared to a ﬁean gain of 17.82 feet

by the Intensive III group, this difference was significant
at the .05 level,
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A comparison of the Calisthenic III and Isometric 111
groups on the seven physical {itness variables is shown in

Table XXII.

TABLE XXII

A COMPARISON OF MEAN IMPROVEMENT AND STANDARD
DEVIATIONS FOR GROUPS CALISTHENIC III AND
ISOMETRIC III ON THE SEVEN
FITNESS VARIABLES

| Callsthenic 111 |lsometric II1 |
Variables N = 28 N = 28 Fisher | s
Mean 3.0, [Mean S.D. -

Pull-ups

(Number) Ob .98 2.14 3.10 3.90 | .OO1
Sit-ups

(Number) 7.07 2.70 b.32 5.56 1.12 | NSD
Shuttle Run

(Seconds) - .05 .15 |- .17 .30 1.04 | NSD
Standing Jump '

(Inches) 2.93 2.58 | 4.43 2.58 -1.56 ] NSD
50 yd. Dash

(Seconds) - .31 .29 |- .57 .13 3.16 1 .01
Softball Throw

(Feet) 23.89 5.93 [25.07 9.32 - .43 1 NSD
600 yd. Run

(Seconds) ~-10.57 3.64 [-8.25 6.07 - .80 | NSD

A study of the data in Table XXII indicated that the
improvement shown by the Isometric III group was significantly
greater than the improvement shown by the Calisthenic III

group on two of the seven physical fitness variables tested.
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The Isometric ITI group produced a mean gain of 2.14 pull-ups
and when conpared to a mean gain of .04 pull-ups by the
vallsthenic III group, this difference was significant at “he
.0C1 level. The Isometric III group produced a mean galin of
57 seconds on the fifty-yard dash and when compared to a

rean galn of .31 seconds by the Calisthenic III group, this
difference was significant at the .01 level. The Isometric III
group produced greaterﬁmean gains on the shuttle run, standing
Jump, and softball throw when compared to the Calisthenic III
group; however, these differences were not significant at the
.05 level.

It was also noted that the Callisthenic III group produced
greater mean gains on the sit-ups and 600 yard run-walk when
compared to the Isometric III group; however, these differences
were not significant at the .05 level.

Hypothesis Two stated that the improvement in cardio-
vascular endurance, abdominal strength, speed and agilicy,
speed, and leg power for those students subjected to calis-
thenics and 1ntensives would be significantly greater than
those students using isometrics. Cardio-vascular endurance
was measured by the 600 yard run-walk; abdominal strength
was measured by the sit-ups; speed and agllity was measured
by the shuttle run; speed was measured by the fifty-yard dash;

and leg power was measured by the standing jump.
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The comparison of the Calisthenic I and Isometric I
groups was shown in Table VIII., On none of the five varlables
did the results correspond with the stated hypothesis., The
Calisthenic I group produced greater mean gains on the shuttle
run and standing jump qompared to the Isometric I group:;
however, these differences were not significant at the .05
level. It was also noted that the Isometric I group produced
a mean gain of 4.81 sit-ups compared to a mean gain of .78
sit-ups by the Calisthenic I group, this difference was
significant at the ,05 level. The Isometric I group
produced greater mean gains on the fifty-yard dash and 600
yard run-walk when compared to the Calisthenic I group:;
however, these differences were not significant at the ,05
level,

The comparison of the Calisthenic II and Isometric II
groups was shown in Table XV. On only one of the flve
variables did the results correspond with the stated
hypothesis. The Calisthenic II group produced a mean gain of
.61 seconds oh the fifty~-yard dash and when compared to a mean
gain of .34 seconds by the Iéometric II group, this difference
was significant at the .01 level., The Calisthenic II group
also produced a greater mean galn on the sit-ups when compared
to the Isometric II group; however, this difference was not
significant at the .05 level. It was also noted that the

Isometric II group produced a mean gain of 4.01 inches on the
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standing Jump and when compared to a mean gain of 1.75 lnches
by the Calisthenlc II group, this difference was signiflicant
at the .01 level, The Isometric II group also produced a
greater mean gain on the 600 yard run-walk when compared to
the Calisthenic II group; however, this difference was not
zignificant at the .05 level, It was further noted that on
the shuttle run the Callsthenic II and Isowmetric II groups
produced ar identical mean gain of .29 seconds.

The comparison of the Calisthenic III and Isometric III
groups was shown in Table XXII., On none of the five variables
did the results correspond with the stated hypothesis., The
Callsthenic II group produced greater mean gains on the sit-
ups and the 600 yard run-walk when compared to the Isometric III
group; however, these differences were not significant at the
.05 level, It was also noted that the Isometric III group
produced a mean gain of .57 seconds on the fifty-yard dash
and when compared to a mean gain of ,31 seconds by the
Calisthenic 1II group, this difference was significant at the
.01 level. The Isometric III grouﬁ also produced greater mean
gains on the shuttle run and standing Jjump when compared to
the Calisthenic III group; however, these differences were
not significant at the ,05 level.

The comparison of the Intensive I and Isometric I groups
was shown in Table VII. On only two of the five variables did

the results correspond with the stated hypothesis,
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"he Intensive I group produced a mean gain of €.56 inches

on the standing jump and when compared to a mean gain of

3.85 inches by the Isometric ! group, thils difference was
significant at the ,01 level. The Intensive I group produced
a mean gain of .51 seconds on the fifty-yard dash and when
compared to a mean gain of .20 seconds by the Isometric I
group, this difference was significant at the. ,01 level.

The Intensive I group alsco produced a greater mean gain on
the sit-ups when compared to the Isometric I group; however,
this difference was not significant at the .05 level, It

was also noted that the Isometric I group produced a mean
gain of .20 seconds on the shuttle run and when compared to a
mean gain of .03 seconds by the Intensive I group, this
difference was significant at the .05 level. The Isometric I
group produced a mean gain of 9.81 seconds on the 600 yard
run-walk and when compared to a mean gain of .89 seconds by
the Intensive I group, this difference was significant at the
.01 level,

The comparison of the Inteﬁsive IT and Isometric II
groups was shown in Table XIV, On none of the five variables
dld the results correspond with the stated hypothesis. The
Intensive II group produced greater mean gainé on the sit-ups,
shuttle run, standing jump, and 600 yard run-walk when
compared to the Isometric II group: however..these differences

were not significant at the .05 level. It was also noted that
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the Isometric IT group produced a greater mean gain on the
fifty-yard dash compared to the Intensive Il group; however,
this difference was not significant at the ,05 level.

The comparison of the Intensive III and Isometric III
groups was shown in Table XXI., On only two of the five
variables did the results correspond wlth the stated hypothesis.
The Intensive III group produced a mean gain of 14.50 sit-ups
and when compared to a mean gailn of 4,32 sit-ups by the
Isometric 111 group, this difference was significant at the
.001 levél. The Intensive III group produced a mean galin of
6.89 inches on the standing jump and when compared to a mean
gain of 4.43 inches by the Isometric III group, this difference
was significant at the ,05 level. The Intensive III group
also produced a greater mean gain on the shuttle run and the
600 yard run-walk when compared to the Isometric III group;
however, these differences were not significant at the .05
level., It was also noted that the Isometric III group
produced a mean gain of .57 seconds on the fifty-yard dash
and when compared to a mean gain of .28 seconds by the
Intensive III group, this difference was significant at the
.01 level,

Hypothesls Three stated that the improvement in bicep
strength and arm power for those students subjected to
isometrics and intensives would be significantly greater than

those students using calisthenics. Bicep strength was
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measured by the pull-ups and arm strength was measured by the
sof'tball throw.’

The comparison of the Isometric I and Calisthenic I
groups was shown in Table VIII, On neither of the two
variables did the results correspond with the stated hypothesls.
The Iscometric I group did produce a greater mean gain on the
pull-ups compared to the Calisthenic I group, but this
difference was not significant at the .05 level, It was also
noted that the leisthenic I group produced a mean gain of
16.89 feet on the softball throw and when compared to a mean
galn of B.,07 feet by the Isometric I group, this difference
was significant at the .01 level.

The comparison of the Isometric II and Calisthenic II
groups was shown in Table XV, On neither of the two varlables
did the results correspond with the stated hypothesis. It
was noted that the Calisthenic II group produced a mean gain
of 20.18 feet on the softball throw and when compared to a
mean galn of 12,81 feet by the Isometric II group, this
difference was significant at the ,01 level. The Calis-
thenic II group also produced a greater mean gain on the
pull-ups when compared to the Isometric II group; however,
this difference was not sgignificant at the .05 level.

The comparison of the Isometric III and Calisthenic III
groups was shown in Table XXII, However, on only one of the

varlables did the results correspond with the stated hypothesis.
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The Isometric III group produced a mean gain of 2.14 pull-ups
and when compared to a mean gain of ,04 pull-ups by the
Calisthenic III group. this difference was significant at

the .001 level. The Isometric III group also produced a
greater mean gain on the softball throw when compared to the
Calisthenic 1II group; however, thls difference was not
significént at the .05 level.

The comparison of the Intensive I and Callsthenic I
groups was shown 1in Table VI, On neither of the two varlables
did the results correspond with the stated hypothesls. The
Intensive I group produced greater mean gains on the pull-ups
and softball throw when compared to the Calisthenic I group;
however, these differences were not significant at the .05
level.

The comparison of the Intensive II and Calisthenic II
groups was shown in Table XIII. However, on only one of the
variables did the results correspond with the stated
hypothesis, The Intensive II group produced a mean gain of
28,04 feet on the softball throw and when compared to the
mean gain of 20.18 feet by the Calisthenic I group, this
difference was significant at the ,01 level. The Intensive II
group also produced a greater mean gain on the pull-ups whén
compared to the Calisthenic II group; however, this difference

was not significant at the .05 level.
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The comparison cf the Intensive III and Calisthenic III
groups was chown in Table XX. However, on only one of the
variables did the results correspond with the stated
hypothesis, The Intensive 111 grdup produced a mean gain of
?.57 pull-ups and when compared to a mean gain of .04 pull-
ups by the Calisthenic III group, this difference was
significant at the ,001 level. It was also noted that the
Calisthenic III group produced a mean gain of 23,89 feet on
the softball thrdw and wﬁen compared to a mean gain of
17.82 feet by the Intensive III group, this difference was
significant at the .05 level,

Hypothesls Four stated that the groups exposed to three
perlods per week of physlcal education will show a significant
improvement on the seven components of physical fitness over
those meeting twice a week when the same routine is employed.
Tables XXIII, XXIV, and XXV show the mean improvement, standard
deviations, and the Wilks' lambda scores for groups meeting
three perlods per week and for groups using the same routine
but meeting only two déys per week,

A comparison of the Intensive III and Intensive II
groups on the seven physical fitness variables is shown in
Table XXIII,

The lambda criterlon in Table XXIII indicated that the
Intensive III group produced a mean improvement significant

at the .001 level, compared to the Intensive II group, on
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TABLE XXIII

A COMPARISON OF MEANS AND STANDARD
DEVIATIONS FOR TWO GROUPS EXPOSED
TO VARIED rREQUENCIES OF
INTENSIVE EXERCISE

Intensive 11 Intensive III

Variables - N = 28 N = 28
Mean S.D, Mean S.D.

Pull-ups .

(Number) 1.54 1.55 2.57 1.70
Sit-ups _

( Number) 5,04 5.65 14.50 11.38
Shuttle Run

(Seconds) - .36 .39 - .29 L2
Standing Jump _

(Inches) 5.57 2.11 6.89 .46
50 yd. Dash

(Seconds) - .25 .17 - .28 .34
Softball Throw

(Feet) 28.04 8.31 17.82 11,30
600 yd. Run

(Seconds) -10.39 4,20 -11.36 14,61

i

4,83086 P m=—_,001

A = .58668 P 1k

the seven physical fitness variables. These results, while
supporting the stated hypothesis, show that the Intensive III
group produced greater mean gains on only five of the seven
variables compared to the Intensive II group. Greater mean

gains were produced by the Intensive III group on the pull-ups,
sit-ups, standing jump, fifty-yard dash, and the 600 yard run-walk.



114

It was also noted that the Intensive II group produced greater
mean gains on the shuttle run and the softball throw.
A comparison of the Calisthenic III and Calisthenic 1I

groups on the seven physical fltness variaﬁles is shown in

Table XXIV,
TABLE XXIV .
A COMPARISON OF MEANS AND STANDARD
DEVIATIONS FOR TWO GROUPS EXPOSED
TO VARIED FREQUENCIES OF
CALISTHENIC EXERCISE
Calisthenic II Calisthenic III
Variables N=28 N = 28
Mean S.D. Mean S.D.
Pull-ups
{ Number) 1.25 1.74 .04 .98
51t-ups
( Number) 2.18 h.21 7.07 2.70
Shuttle Run
(SecondS] - .29 .13 - ¢05 - 15
Standing Jump
{Inches) 1.75 2.63 2.93 2.58
50 yd. Dash g
(Seconds) - .61 .28 - 31 .29
Softball Throw
(Feet) 20.18 4,87 23.89 5.93
600 yd. Run
(Seconds) -5.14 3.63 -10,57 3.64

N = .26335 F 15

19.18030 P =001
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The lambda criterion in Table XXIV indicated that the
Calisthenic III group produced a mean lmprovement significant
at the ,001 leﬁel when compared to the Callsthenic TI group
on the seven physical fitness variables. These resultis,
while supporting the stated hypothesis, show that the
Calisthenic III group produéed greater mean gains on only
four of the seven variables when cdmpared to the Calisthenic 1II
group. Greater mean gains were produced by the Calisthenic III
group on the sit-ups, standing jump, softball throw, and 600
yard run-walk. It was also noted that the Calisthenic II
group produced greater mean gaing on the pull-ups, shuttle
run, and fifty-yard dash.

A comparison of the Isometric III and Isometric II groups
on the seven physical fitness variables 1s shown in Table XXV.

The lambda criterion in Table XXV indicated that the
Isometric III‘group produced a mean improvement significant at
the .001 level when compared to the Iéometric I1 group on the
seven physical fitness varlables. These results, while
supporting the stﬁted hypothesis, show that the Isometric III
group produced greater mean gains on only five of the seven
variables when compared to the Isometric II group. Greater
mean gains were produced by the Isometric III group on the
pull-ups, sit-upsg, standing jump, fifty-yard dash, and the
softball throw. It was also noted that the Isometric II



TABLE XXV

A COMPARISOR Or MEANS AND STANDARD
DEVIATIONS FGii WO GROUPS EXPOSED
TO VAHLZD PRYJIENCIES OF

ISOMEYT v EXFRCISE
[‘Isometric IT Isometric II}
Variables N = 27 N = 28
Mean SeDe Mean S.0,
Pull-ups
(Number) ¢ 59 .99 214 5.10
3it-ups ) o
{( Number) 1.78 6.44 4,32 5450
Shuttle Run :
(SECC}ndS) - 029 olu - 01? .30
Standing Jump ‘
{ Inches) b4 2.10 4,43 2.53
50 yd. Dash
(Seconds) - 34 W21 - 57 .13
Softball Throw
(Feet) 12.81 7.68 25.07 2.32
600 yd. Run
{Seconds) -8.93 3.70 -8.25 6.07
N = 3975 F 5 = 8.55379  pe==001

group produced greater mean gains on the shuttle run and the
600 yard run-walk.

Hypothesls Five stated that the groups exposed to two
periods per week of physical education would show a significant
lmprovement on the seven components of physical fitness over

those'meeting once a week when the same routine 1is employed.
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“ablec AXV1, XXVII, and XXVI1l show the mean improvement,
srandard doviations, and the Wilks' lambda scores for sroups

reecin. “we periods per week, and groups, using the same

routine but meetinz only one day per week.

-

A comparlison of the Intensive Il and Intenslve I groups

or. the seven physical fitness variables is shown in

Table XXV I.
TABLE XXVI
A COMPARISON OF MEANS AND STANDARD
DEVIATIONS FOR TWO GROUPS EXPOSED
TO VARIED FREQUENCIES OF
INTENSIVE EXERCISE
T :
Intensive T Intensive II
Varlables . N = 27 N = 28
Mean S.D, Mean S.D.

Pull-ups

{ Number) .70 .G0 1.54 1.55
Sit-ups

{Number) 4.85 h.52 5,04 5.65
Shuttle Run .

(Seconds) . -.03 .28 - .36 .39
Standing Jump

( Inches) 6.56 2.36 5.57 2.11
50 yd. Dash

(Seconds) -.51 .36 - .25 .17
Softball Throw

(Feet) ‘ 16.93 5.62 28,04 8.31
600 yd. Run

(Seconds) -.89 6.38 -10.39 4,20

A= .18918 F—gb = 28.77563 P == .001
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The lambda criterion in Table XXVI indicated that the
Intensive I1 group produced a mean improvement significant at
the ,001 level when compared to the Intensive I group on the
seven physical fitness variables. These results, while
supporting the stated hypothesis, show that the Intensive II
group produced greater mean galns on only five of the seven
variables when compared to the Intensive I group. Greater
mean gains were produced by the Intensive II group on the
pull-ups, sit-ups, shuttle run, softball throw, and the 600
yard run-walk., It was also noted that the Intensive 1 group
produced greater mean gains on the standing jump and the
fifty-yard dash.

A comparison of the Callsthenic II and Calisthenic I
groups on the seven physical fitness variables is shown in
Table XXVII,

The lambda crilterion in Table XXVII indlcated that the
Calisthenic II group produced a mean improvement significant
at the .001 level when compared to the Calis;henic I group
on the seven physlcal fitness variables. These results,

" while supporting the stated hypothesis, show that the
Calisthenic II group produced greater mean gains on only five
of the seven variables when compared to the Calisthenic I
group. Greater mean gains were produced by the Calisthenic II
group on the pull-ups, sit-ups, shuttle run, fifty-yard dash,

and the softball throw. It was also noted that the



TABLE XXVII

A COMPARISOIN OF MEANEZ AND STANDARD
DEVIATIONS FOI TWd GROUPS ZXPOSED
TO VARIDD FJiQIENCIES OF
CALISTHe IC LXZRCISE

Calisthentc I Callstnenic 11
Variables N = 27 N = 28
Mean S.D. Mean S.D.
ull-ups
(Number) 11 1.03 1.25 IRRYL.
Sit-ups
( Number) .78 4,19 2.18 L, 21
Shuttle Run
(Seconds) - .21 .21 - .29 .13
Standing Jump
(Inches) : 4,04 : 2.00 1.75 2.63
50 yd. Dash
(Seconds) - .19 W14 - .61 _ .28
Softhall Throw
(Feet) 16.89 10,44 20.18 4,87
600 yd. Run
(Seconds) -7.19 7.91 -5.14 3.63
A = .19882 F —,;% =  27.05608  pe=.001

Calisthenic I group produced greater mean gains on the standing
Jump and the 600 yard run-walk.

A comparison of the Isometric II and Izometric I groups
on the seven physical fitness variables 1s shown in

Table XXVIII,
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TABLE XXVI1I

A COMPARISON OF MEANS AND STANDARD
DEVIATIONS F0O3 TWO GROUPS EXPOSED
TO VARIED FREQUENCIES OF
ISOMETRIC EX<HACISE

Isometric I Isometric 11
Variables N = 27 N = 28
Mean S.D. Mean S.0.

Pull-ups

{ Number) .56 .83 « 59 .99
Sit-ups |

{Number) L.81 5,81 1.78 6 44
Shuttle Run _

{Seconds} - .20 .21 - .29 . 1H
Standing Jump

{Inches) 3.85 2.45 4,41 2.1GC
50 yd. Dash

{Seconds) - .20 .17 - 34 21
Softball Throw

(Feet) 8.07 6.35 12.81 7.68
600 yd. Run

(Seconds) -9.81 16.20 -8.93 3.70

i

2.64168 Pa=.10

A= 71326 F 4%

The lambda criterion in Table XXVIII indicated that the
Isometric II group produced an over-all mean improvement
significant at the .10 level when compared to the Isometric I
group on the seven physical fitness variables. These results,
while supporting the stated hypotheslis, were not significant

at the required .05 level. Greater mean galns were produced
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by the Isometric II group on five of the geven physical
fitness variables when compared to the Isometric I group.
Greater mean galns were produced vy the Isometric 1lI group
on the pull-ups, shuttle run.-spanding jump, fifty-yard
dash, and the softball throw. It was also noted that the
Isometric I group produced greater mean gains on the sit-
ups and the 600 yard run-walk.

Hypothesls Six stated that the control groups would
show no significant improvement on the seven components of
physical fitness. Tables XXIX, XXX, and XXXI show the
comparison of the pre-and post-test means and standard
deviations, and the results of the Fisher t test for these
groups.,

A comparison of the pre- and post-tests for the
Control I group is shown in Table XXIX.

A comparison of the pre-test and post-test for the
Control I group supported the stated hypothesis of no
significant ilmprovement. However, the results shown in
Table XXIX indicated that the Control I group, though
exposed to physical education only one day per week and to
no exerclse routine, showed improvement on four of the
seven physical fitness varliables, Gains, though not
significant, were recorded in the sit-ups, standing jump,
softball throw, and the 600 yard run-walk. No mean change
was noted in the pull-ups and negative results were incurred

on the fifty-yard dash and the shuttle run,



TABLE XXIX

A COMPARISON OF THE PRE-TEST AND

THE POST-TEST FOR THE

CON1:0OL I GROUP

Pre-Test " Post-Test Fisher

Variables Mean S.D Mean 3.D. t LS
Pull-ups

(Number) b.17 4,09 b,17 L.23 .00 NSD
Sit-ups

(Number) 50.80} 13.08 51,60 |13.26 - .23 NSD
Shuttle Run

{Seconds) 10.4% 3.85 10,78 .75 - J4g NSD
Standing Jump

(Inches) 63.40 | 7.1t 66.00 | B.s4 | -1.26 NSD
50 yd. Dash
Softball Throw

(Feet) 118.43 | 22.29 121.43 | 25.58 - 48 NSD
600 yd. Run '

(Seconds) 156.23 1 26.66 | 152.70 {27.56 .50 NSD

A comparison of the pre- and post-tests for

group 1s shown in Table XXX.

the Control II

A comparison of the pre-test and post-test for the

Control II group supported the stated hypothesis of no

significant improvement.

However,

the results shown in

Table XXX indicated that the Control II group, though exposed

to physical education only two days per week and to no

exercise routine, showed improvement on all seven physical



t'1tness variables., These galins were not significant at the

.05 level, however.

TABLE XXX

A COMPARISON OF THE PRE-TEST AND
THE POST-TEST FOR THE
CONTROL II GROUP

Pre-Test Pogt-Test Fisher

Varlables Mean S.D. Mean S.D. t LS
Pull-ups

{Number) 4.33 3.42 5.40 3.83 -1.12 NSD
Sit-ups ' .

(Number) S%.37 1 13.73 56.77 | 11.66 - .72 NSD
Shuttle Run

(Seconds) 10.44 .68 10.41] .75 .20 NSD
Standing Jump

(Inches) 69.17 8.23 73.57 8.81 -1.97 NSD
50 yd. Dash

(Seconds) ' 7 .44 .66 7.29 77 .81 NSD
Softball Throw

(Feet) 132.80} 22.83 138.10] 25.78 - .83 NSD
600 yd. Run '

(Seconds) 143.87§ 27.30 | 135.40| 23.11 1.27 NSD

A comparison of the pre- and post-tests for the
Control III group is shown in Table XXXI.

A comparison of the pre-test and post-test for the
Control III group supported the stated hypothesis of no
significant improvement on five of the seven physical fitness

variables. However, the results shown in Table XXXI indicated



A COMPARISON OF THE

TABLE XXXI

PRE-TEST AND
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THE POCT-TEST FOR THE
CONTI0L IIT GROUP
Pre-Test Post-Test | Fisher
Variatles Mean 5.D. Mean S.D. t LS
Pull-ups
Sit-ups :
(Number) 61.76 | 16.02 69.41 118,05} -1.82 NSD
Shuttle Run
(Seconds) 10.51 .75 10.13 77 2.01 .05
Standing Jump
(Inches) 70.381 B8.14 74.09_ 7.01 ~1.98 NSD
50 yd. Dash
(Seconds) 7.32 .63 7.23 .60 .56 NSD
Softball Throw
(Feet) 143,68 26,86 | 158,53 | 23.95§ -2.37 .05
600 yd. Run
(Seconds) 135.82 | 17.39 133.15 ] 19.05 .60 NSD

that the Control III group, though exposed to physical

education three days per week and to no exercise routine, did

produce significant gains on the shuttle run and the softball

throw. The Control III group produced a mean gain of .38

seoonds on the shuttle run; this gain was significant at the'

.05 level, The Control III group produced a mean gain of

14.85 feet on the softball throw; this gain was significant

at the ,05 level,
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Further comparicons were made between the twelve groups
ced 1n thi:s study and the national norms for the Youth -

Fitnesgs Test, Comparlsons were nmade according to the age

12vels of the groups. Tables XXXII, XXXIII, and XXXIV show
"hese comparisons. |

A comparison of the seventh grade boys who were exposed
‘o physical edﬁcation one day per week and the national
norms for thirteen year old boys ls shown in Table XXXII.

A study of the data in Table XXXII indlcated that all
ctudy groups exposed té only one perlod of physical
education per week approached or exceeded the national norms
on all physical fitness variables. The pull-up variable
showed the Intensive I group to have the greater mean average
of 5.89 pull-ups and the lesser mean average of 3.59 pull-ups
was recorded by the Calisthenic 1 group when compared to the
national norm of 3 pull-ups. The sit-up variable showed the
Isometric I group to have the greater mean average of 55.41
sit-ups, and the lesser mean average of &8.79 gsit-ups was
recorded by the Calisthenic I group which may be compared to
the national norm of 40 sit-ups. The shuttle run variable
showed the Control I group to have the greater mean average
of 10.78 seconds, and the lesser mean average of 11.22 seconds
was recorded by the Intensive 1 group while the national norm
is 11.3 seconds., The standing jump variable showed the

Intensive I group to have the greater mean average of 73.63
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‘nches and the lesser mean averagé ns ok,8¢ inches wacz
recorded by the Calicthenic 1 group wnile the national ncra
i3 LS inchu. The fifty-yard dash variable showed the
[rnimensive I group to have Lhe greawter mean average ol 7.t0G
seconds, and the lesser mean average of 8.1¢ seconds wac
rceorded by the Calisthenic 7 group while the natioral noerm
is 7.8 seconds. The softball throw variable showed 'l.e
Internisive I group to have the greater mean average ol 135.48
feet, and the lesser mean average of 122.37 feet was recordesd
by the Calisthenic I group which may be compared to thne
national norm of 123 feet, The 600 yard run-walk variable
showed the Calisthenlc I group to have the greater mean
average of 145.37 seconds, and the lesser mean average of
160.52 seconds was recorded by the Isometric I group which
may be compared to the national norm of 157 seconds.

A comparison of the elghth grade boys who were exposed
to physical education two days per week and the national norms
for fourteen year old boys 1s shown in Table XXXIII.

A study of the data in Table XXXIII indicated that all
study groups exposed to two periods of physical education per
week approached or exceeded the national norms on all physical
fitness varlables. The pull-up variable showed the
Intensive II group to have the greater mean average of 7.82
pull-ups, and the least mean average of 5.40 pull-ups was

recorded by the Control II group. The national norm is
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4 pull-ups. The sit-up variable showed the Intensive II
group to have the greater mean average of €7.25 sit-ups and
the least mesn average of 5(.77 sit-ups was recorded ty tne
Control II group., The national norm is 44 sit-ups. The
shuttle run varliable showed the Calisthenic II group to have
the gZreater mean average of 9.97 seconds, and the lesser mean
average of 10.41 seconds was recorded by the Control II

group while the naﬁional norm is 10.8 seconds. The standing
jump variable showed the Intensive II group to have the
greater mean average of 77.96 inches and the lesser mean
average of 73.57 inches was recorded by the Control II group
while the national norm is 70 inches. The fifty-yard dash
variable showed the Calisthenic II group to have the greater
mean average of 7,26 seconds, and the lesser mean average of
7.41 seconds was recorded by the Intensive II group while the
national norm is 7.6 seconds, The softball throw variable
showed the Intensive Il group to have the greater mean
average of 161,50 feet, and the lesser mean average of 138.10
feet was recorded by the Control II group while the naticnal
norm is 139 feet. The 600 yard run-walk variable showed the
Isometric II group to have the greater mean average of 126,19
seconds, and the lesser mean average of 135.40 seconds was

recorded by the Control II group which may be compared to the

national norm of 150 seconds.



A comparison of tne ninth grade boys who were exposed
to physical education three days per week and the national
norms for fifteen year old voys i3 shown in Table XXXIV,

A study of the data in Table XXXIV indicated that all
study groups exposed to three periods of physical education
per week approached or exceeded the national norms on all
physical fitness variables, The pull-up variable showed the
Isometric IIT group to have the greater mean average of 8.75
pull-ups and the lesser mean average of 6.29 pull-ups was
recorded by the Callsthenic III group which may be compared
to the national norm of 4 pull-ups. The sit-up variable
showed the Intensive III group to have the greater mean
average of 765.50 sit-ups, and the lesser mean average of
63.50 sit-ups was recorded by the Calisthenic III group.

The national norm is 45 sit-ups. The shuttle run variable
showed the Isometric III group to have the greater mean
average of 10.05 seconds, and the lesser mean average of 10.26
seconds was recorded by the Calisthenic III group while the
national norm is 10,8 seconds. The standing jump variable
showed the Isometric III group to have the greater mean
average of 79.36 inches, and the lesser mean average of

74.09 inches was recorded by the Control III group. The
national norm is 74 inches. The fifty-yard dash variable
showed the Isometric III group to have the greater mean

average of 6.98 seconds, and the lesser mean average of 7.67
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seconds was recorded by the Calisthenic III group. The
national norm is 7.2 seconds., The softball throw variable
showed the Calisthenic III group to have the greater mean
average of 186,39 feet, and the lesser mean average of 158.53
feet was recorded by the Control III group. The national

norm is 155 feet. The 600 yard run-walk variable showed the
Intensive IIL group to have the greater mean average of 121.36
seconds, and the lesser mean average of 133,15 seconds was
recorded by the Control III group. In the 600 yard run-walk

the national norm is 139 seconds.



CHAPTER V
SUMMARY, CONCLUSICON:S, AND RECOMMENDATIONS

Summary

The purpose of thils study was to determine the effects
of short duration exerclise routines on the development of
physlical fltness. The study was designed to investigate the
development of physical fitness using only a fifteen minute
portion of the physical education period for an exercise
routine; to compare the results of the lsometric, intensive,
and callisthenic routines to determine if one routine was
superior in meeting the goals of physical fltness development;
or to determine if a comblnation of the three exercise
routines would be advantageous for the development of all
facets of physical fitness,

The study élso sought to investigate the differences in
physical fitness growth as a result of exposure to exercise
once a week, twice a week, and three times a week in
randomly selected students in physical education classes, and
to compare the results of groups using exercise routines with
the control groups exposed to non-physical instruction during
the exercise period. The results of these comparisons are
llsted below with the hypothesis which was stated and tested

for each.
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1. The first hypothesls was stated as follows: The
student zroups subjected to isometrics, intensives, and
calisthenics Wwill show significant ilmprovement (at the .05
level) in the seven measures of physical fitness being tested
during ‘he twelve weeks perlod of exposure,

The Wilks' lambda test, a generalized analyg}s of
varlance, found all groups to have improved significantly,.

An F ratio of 7.514 was achieved by the groups exposed to
physical education one day per week. An F ratio of 9.4175
was achieved by the groups exposed to physical education two
days per week. An F ratio of 6.8593 was achlieved ty the
groups exposed to physical education three days per week,
All F ratios were significant at beyond the ,001 level of
confidence.

2. The second hypothesis was stated as followé: The
improvement in cardlo-vascular endurance, abdominal strength,
speed and agility, speed, and leg power for those students
subjected to calisthenlics and intensives would be significantly
greater than for those students exposed to the isometric
routine,

Cardio-vascular endurance was measured by the results of
the 600 yard run-walk variable; abdominal strength was
determined by the results of the sit-up variable; speed and
agllity was determined by the shuttle run variable; speed
was measured by the fifty-yard dash; and leg power was

determined by the results of the standing jump variable.
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Con“rary to the stated hypotheslis, the galns shown by
the calisthenic groups, when compared to the lsometric
groups, were not significantly greater on all five variables.
Only the Calisthenic II group's improvement on the fifty-yard
dash was significant at beyond the .05 level., Non-significant
galns were recorded by the Calisthenic I group on the shuttle
run and standing jump variables, by the Calisthenic II group
on the sit-up variable, and by the Callsthenic III group on
the sit-up and 600 yard run-walk variables. The comparison
of calisthenic and isometric routines also revealed the
isometric groups to have made greater galns, some of which
reached the significant level, on some of the variables. The
Isometric I group recorded an improvement significantly
greater, at the .05 level, than the Calisthenic I group on the
sit-up variable, and non-signiflcantly greater gains on the
rifty-yard dash and 600 yard run-walk, The Isometric III
group recorded an improvement significantly greater, at the
.01 level, than the Calisthenic II group on the standing jump
variable, and ﬁon-sigﬁificantly greater gains on the shuttle
run and 600 yard run-walk. The Isometric III group recorded
an improvement significantly greater, at the .01 level, than
the Calisthenic III group on the standing jump variable, and
non-significantly greater galns on the ghuttle run and fifty-
yard dash.
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Contrary to the stated hypothesis, the gains shown by
the intensive groups, when compared to the lsometric groups,
were not significantly greater on all five varlables. The
Intensive I group produced gains, slgnificant at the .01
level, on both the flfty-&ard dash and standing Jjump
variables, The improvement shown by the Intensive I group
was also greater than the Isometric I group in the sit-up
variable, but this galn was not significant at the .05 level.
The Intensive II gfoup showed greater mean galins on standing
Jump, 600 yard run-walk, sit-up, and shuttle run variables,
but none approached the .05 level of significance. The
Intensive IIl group showed significantly greater mean gains
on the sit-up variable, at the .001 level, and the standing
Jump variadble, at the ,02 level, Non-significant galins were
also recorded on the shuttle run and 600 yard run-walk. The
comparison of intensive and isometric routines also revealed
the isometric groups to have made greater gains. some of
which reached the significant level, on some of the variables,
The Isometric I group recorded an improvement significantly
greater, at the .01 level, than the Intensive I group on the
600 yard run-walk variable, and at the .05 level on the
shuttle run. The Isometric II group recorded a non-significantly
greater gain on the fifty-yard dash variable., The Iscmetric III
group recorded an improvement significantly greater, at the
.01 level, than the Intensive III group on the fifty-yard
dash variable.
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3, The third hypcthesis was stated as.follows: The
improvement in blicep c.renzth and arm power for those
students subjected to isometrics and intensives would bve
significahbly greater than ror those students using
calistnenics, Bicep strength was measured by the results of
the pull-up variable, and arm strength was determined by the
results of the softball throw,

Contrary to the stated hypothesis, the gains shown by
the isometric groups, when compared to the callsthenic
groups, were not slgnlficantiy greater on the two variables,
The Isometric I group recorded a non-significantly greater
gain on the pull-up variable than the Calisthenic I group.
However, on the softball throw the Calisthenic I group
showed a galin, significant at the .01 level, greater than
the Isometric I group. The Isometric II group recorded a
gain greater, at the .01 level on the softball throw, than
the Calisthenic II group, and an improvement, not
significant at the .05 level, on the pull-up variable. The
Isometric III group recorded a gain greafer. at the ,05
level, on the pull-up variable, and an lmprovement, not
significant at the ,05 level, on the softball throw varilable.

The 1intensive groups, when compared to the calisthenic
groups, showed a greater mean lmprovement on both variables.
However, neilther gain recorded by the Intensive I group
approached the .05 level of significance, The gains shown
by the Intensive II group on the softball throw were
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significant at the .01 level, but were not significant on

the pull-up variable. The gains recorded by the Intensive III
group were significant at beyond the .05 level on both the
pull-up and softball throw variables.

4, The fourth hypothesis was stated as follows: The
groups exposed to three periods per week of physical educatlion
will show a significant improvement on the seven components
of physical fitness over those meeting twice a week when the
same routine is employed.,

The results of the study supported the stated hypothesis.,
All groups exposed to three periods of physical education per
week recorded results gignificant at beyond the ,05 level
when compared to the group utilizing the same routine but
meeting only two times per week, The groups exposed to the
three exercise routines, isometrics, intensives, and calls-
thenics, all produced gains significant at the ,001 level,
when compared to those groups using the exerclse routines
two times per week., The Control III group produced gailns
which were significant at the .01 level when compared to the
Control II group.

5. The fifth hypothesis was stated as follows: The
groups exposed to two periods per week of physlcal education
would show a significant improvement on the seven components
of physical fitness.over those meeting once a week when the

same routine was employed,
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The results of the study supported the stated hypothesis.
All groups exposed to two periods of physical educatiorn per
week recorded improvements when compared to the group
utilizing the same routine but meeting only one time per
week, However, while the gains recorded by the Control II,
Intensive 1I, and Callsthenic II groups produced gains
significant at the ,001 level, the Isometric II group produced
gains which did not reach the .05 level as compared to the
Isometric I group.

€. The final hypothesis was stated as follows: The
control groups would show no significant ilmprovement when
re-tested on the seven components of physical fitness.

The results tended to support the stated hypothesis.
Although the Control III group, meeting three times a week,
did reach the .05 level on two variables, the shuttle run
and the softball throw, the Control I and the Control II
groups failed to reach the signiflcant level in their results,
However, it was observed that the Control I group did show
improvement on all but the shuttle run variable.

The Control II groups were found to have improved on all
variables, though not at the .05 level of significance. The

Control 1III group alsoc improved on all variables.

Conclusions
An analysis of the results of this study led to several

conclusions. As evidenced by the overall improvement shown
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by the twelve groups, it may be concluded that any well
planned, purposeful program of physical education will
produce positive galns in the students' level of physical
fitness, |

It was also observed during the analysis that the
I'requency of exposure wgs instrumental in producing significant
differences in physical fitness among the students. If such
differences are in evidence as a result of only a twelve
weeks period, it would appear qulte evident that the time
factor 1s very lmportant in the attalnment of adequate levels
of physical fitness. This would appear to be in keeping with
the suggestions of physical educators, who have sought dally
exposure for all students,

The gains shown by all three control groups, in
comparison to those students using organized exercise routines,
were greater than expected. Because of this strong showing
it seems possible to conclude that physical educators should
explore the possibility of devoting more time to the teaching
of skllls, games..and actlivities, as well as attitudes, than
1s currently belilng done in many of our schools. It would
appear llkely that if students have multiple exposures to
physical education each week, physidal educators might devote
more time to the teaching of the basic objectives of physical
education while still making significant improvement in the
students' physical fitness stature.



Jines e cne ex2rclse routine proved superior in the
develobmern: o all phycleal fitness compornents, it would seem
Likely that sore comblination, employing tne strengths of the
varicus routines, misht be sought, For example, the
calistnenics routine was found inferior in the production of
vlcep strength when compared to the isometric or internsive
routine. Perhaps 1t would then be plausible to conclude that
some comblnation might be possible in thls area,

As previously stated, no group was superior in all
variables. However, it should be noted that when all groups
were analyzed the galns shown by the intensive routine were
markedly greater 1ln f'ive variables, for students meeting one
day per week, on six variables, for students meeting two
days per week, and on four variables for students meeting
three days per week., As a result it is possible to conclude
that the intensive routine produced, on this study, greater
improvementé in physical fltness than any other one routine.
It was observed thgt the areas of strength appeared to be the
varlables on which the intensive routine tended to be the
most dominant,

A final conclusion that was drawn as a result of
analyzing the post-test data was that all groups appeared to
reach an adequate level of physical fitness when compared to
the national norms. On all variables, at all grade levels,
at least three of the four groups exceeded the national norm

scores. There were no apparent weaknesses although the
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pre-test nad indicat»i some deficlencies, particularly in
the standing Juzp, softbhall throw, and fifty-yard dash
vartatles.

A sumnmary of the conclusions:

1. Any well planned physical education program will
produce positive physical fitness development.

2. The frequency of exposure to physical education 1is
an important aspect of physical fitness development.

3, Physical educators can budget time for teachlng
skills, activities, and concepts without sacrificing the
physical fitness objectlive, |

L, A combination of the exerpise routines is necessary
for production of the most desirable development of physical
fitness.

5. The intensive exercise routine produced greater total
improvement than the other treatments.

6. The means for the twelve groups in this study were
superior to the fiftieth percentile of the national norms,

with only a few exceptions.

Recommendations
The following recommendations were prompted by the
experience of conducting the present study and through
critical analysis of the data collected.
1. A replication of this study should be conducted. A

combination of the three exercise routines should be included,
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asing the strengths of each routine as shown by this study.
Juch & ztudy would possibly verity the rezults of this chudy,
and lend new information for further research.

/« A study ol other possible components of physical
fltness should te undertaken to determine if the seven

variables used by the AAHPER Youth Fltness Test are the mest

representative of true physical fitness.

3. A gtudy should be conducted which would include daily
physical education. It 1s important to physical educators
and curriculum designers to know if there is suffictient
lmprovement in the meeting of physical education objectives,
including physical fitness, to warrant the additional time
allotment.

L. Physicél educators should study the possibility of
including perliods of non-physical instruction, such as that
employed by the control groups in this study. It is possible
that such a program might greatly benefit the total objectives
sought in physical education.

5. Studles employing other exercise routines, such as
the Cureton continuous exercise drill, should be undertaken
by physical educators to determine if there are better
routines that might be employed. However, it is possible
that physical educators should not seek to adhere to a particular
exercise routine. It may be that a fifteen minute series of

relays, employing the rope climb, crab walk, and similar
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activities may produce more significant results if carefully
planned.

6. Studles, similar to this, should be conducted at
other age levels., Due to the changes of puberty, junior high
school boys are undergoing rapid physical and mental changes,
and the results shown by this study may not be applicable to
students of different ages. The shoulder strength of the
more rapldly developing boy may be lessened, and the sudden
lengthening of the limbs may cause some loss of leg strength
and leg power., For thls reason studies with elementary, high
school, and college level students may produce varylng
results,

7. A study should be undertaken to ascertain if the
softball throw does in reality measure arm strength, It
would appear, on the basis of subjective observation, that
distance in the softball throw can best be gained through
the teaching of improved skills in throwing. If 1t were
found that skill 1s the basis for improvement, then perhaps
it is necessary to find a new measure for the evaluation of

&I power,
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APPENDIX A

INTENSITY EXERCISES

Modified pull-ups (Palms away from
subject) 30 seconds.

Modified push-ups (Touch fist of
partner) 30 seconds. _

Bent knee git-ups (Alternate elbows
to knees) 30 seconds.

Speed run (5 innings--one inning
consists of running in place as fast
asg possible for 10 seconds and resting
10 seconds).

Using the exercises in the above group, the intensity

drills are administered as follows:

1. Each student attempts to do as many of each exercise as
possible within the prescribed time,

2. All students work in pairs as partners to execute all

exercises.
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The partner not doing the exercise holds the hands or
feet of the subjlect when a particular exercise calls
for support.

The subject perfornms the exerclse whlle his partner
counts the number of repetitions.

Upon completion of the exerclise, the subject and his
partner exchange positions immediately.

After each exerclise is completed by the two subjects,
they resume thelr original positions and begin the next
exerclse without .delay.

Exercises are performed on each day of physical education
during the twelve weeks period.
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APPENDIX B

ISOMETRIC EXERCISES

The reach--Stand with left arm
extended high over head. Reach up
as high as possible. Keep heels
on floor. Repeat with right arm.

The elbow push--Stand back to wall,
elbows shoulder high and touching
wall, hands at collarbone level
with palms down. Press elbows and
back of neck hard against wall.

The hand push--With palms touching,
elbows at shoulder height, press
palms together hard.

The muscle maker--With both elbows
bent, hands relaxed, contract the
biceps as hard as you c¢an.

The finger stretch--With arms held
in front, extend the fingers as
hard as possible.

147



148

) 6. The front flattener--Lie on

back with hands on hips
{elbows off floor). Ralse head,
shoulders, and feet off floor.

7. The curver--Lie face down with
2 \ hands on hips. Raise head,
:széﬁf shoulders, and feet off floor
(keep knees straight).

( 8. The arch raiser--Sit with soles
) of feet turned in toward each
other, curl toes under.
9. The grip--Grip both hands as
,&\:\1\ hard as possible,

10, The twist--With arms extended
forward, fingers tightly

t interlocked, try to twist arms
inward., Repeat outward.



149

11. The spread--Stand with your left side

toward wall. Press left foot hard
against wall, keep leg straight.
Repeat with right,

. The half squat--Stand with hands on

hips, kneel half bent, heels off floor.
Do not toe out.

12
13. The heel stand--Stand on heels,

use
wall for balance.

%;;jgifu
Fach exerclise 1s done for six seconds at maximum strength
of contraction.
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APPENDIX C

CALISTHEKNIC EXERCISES

Feet astride, arms upward--Touch
floor 6" outside left foot, agaln
between feet and press once then 6"
outside right foot, bend backward
as far as possible {legs straight).
2 minutes.

Back lying--Feet 6" apart, arms
clasped behind head. Sit up to
vertical position, keep feet on
floor., 1 mlnute.

Front lying-~-Hands interlocked

behind the back. Lift head, shoulders,
chest, and both legs as high as
possible. Keep legs straight, and
raise chest and both thighs completely
off floor. 1 minute.

Front lying--Hands under the shoulders,
palms flat on floor, Touch chin to
floor, touch forehead to floor behind
hands before returning to up position.
Three definite movements, chin,
forehead, arms straightened. 1 minute.

Stationary run--Count a step each time
left foot touches floor. Lift feet
approximately 4 inches off floor.
After every 75 steps do 10 bobbing
jumps. Bobbing jumps--feet together,
hands on hips, knees bent to sit on
heels. Straighten to upright position,

150
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ralsing heel off floor, return to
starting position each time, Keep
feet In contact with floor, keep
the back straight. 6 minutes.

The SBX Plan of calisthenics 1s a progressive routine.
There are six charts, each chart is composed of five exercises,

performed in the same order, and in the same maximum time limit,



APPENDIX D

A listing of the health, physical education, and
recreational material employed in the instruction of the
Control I, or seventh grade, group.

1. Taping--Methods employed in taping the ankle were
demonstrated by the instructor.

2. Bowling~-The first series of film strips, accompanied
by a record, were used to introduce correct bowling
procedures.

3. Bowling--The second series of film strips, accompanied
by a record, were used to continue instruction in
bowling techniques.

4, X~Ray~--A trip to a hospital adjacent to the school
was made, The X-Ray facllities were examined with
the aid of a techniclan. The boys were allowed to
leave thelr prior class five minutes early.

5. Audiometer--The school nurse demonstrated the
audiometer, using class members as subjects,

6. Smoking--A nicotine test was presented by the
cooperation of the sclence department.

7. Gymnastics--A gymnastics demonstration was presented
with the assistance of the junior high gymnastics
team. A different boy was used in each class period.

8. Rope Jumping--Intricate rope jumping was demonstrated
by members of the elementary rope jumping squad.

9. Safety Education--The device used to test reflexes
and reaction time was made avallable by the senior
high driver's training teacher,

10. Physical Therapist--The physical therapist from the
adJacent hospltal discussed hospital therapy.
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APPENDIX D Conttd.

Wrestling Film--A film on elementary wrestling was
shown.

Athletet's foot and prevention--A discussion of the
problen of athlete's foot was held.
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A listing of the health, physical education, and
recreational material employed in the instruction of the
Control II, or eighth grade, group.

Week 1--Taping--Methods employed in taping the arnkle
were demonstrated by the instructor.

Methods employed in taping the knee were
demonstrated and discussed by the instructor.

Week 2--Bowling-~The first serles of fllm strips.
accompanied by a record, were used to introduce
correct bowling procedures.

The second series of film strips, acconpanied
by a record, were used to continue instruction
in bowling techniques.

Week 3--A trip to a hospital adjacent to the school was
made. The X~Ray facllities were examined with
the aid of a techniclan. The boys were allowed
to leave thelr prior class five minutes early.
An X-Ray of one student's chest was taken.

The X-Ray of the boy'!s chest, complete with
reading, was returned by the hospltal., It was
then discussed in class.

Week 4--Bowling--The students were introduced to the
scoring of bowling, and given the opportunity
to score through the use of an overhead projector,

Week 5-~Audiometer~-The school nurse demonstrated the
audiometer using student subjects for demon-
stration.

Smoking--Discussion of smoking using the book by
Joseph Dolan.

Week 6--Smoking-~Demonstration and discussion of a
smoking test presented by the cooperation of the
sclence department,
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Discussion by one of the two sclence fair
contestants experimenting on white rats and the
effects of nicotine.

Week 7--Gymnastics--Demonstration by a girl member of the
junior high gymnastics c¢lub., The horlzontal bar
was employed.

Gymnastics--A film was shown demonstrating the
competitive aspects of gymnastics.

Week 8--Rope Jumping--Intricate rope jumping techniques
were demotistrated by members of the elementary
rope jumping squad.

Posture~--A film demonstrating postural deviatlons
and causes was presented.

Week 9--Safety Educatlon--Through the use of equipment,
a reflex and reaction device lcaned by the
driver's training lnstructor, the students were
glven a practicable demonstration.

A tape recording of a traffic case was presented.
The case was discussing the aspects of speed and
braking distances.

Week 10--Physical Therapy--A tape recording was presented
of a talk made by the physical theraplst during
one of the seventh grade classes.,

A film showling a physical therapist at work was
presented.

Week 11--Wrestling Film--The students were shown a film
on elementary wrestling.

Menbers of the wrestling team demonstrated
elementary escapes and break downs.

Week 12--Athlete's Poot and Preientlon--A discussion of
the problem and prevention of "Athlete's foot®
was held by the instructor.
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A llsting of the health, physical education, and
recreaticnal materlials employed in the instruction of the
Control III, or ninth grade, group.

Week 1--Taping--Methods employed in taping the ankle
were demonstrated by the instructor,

Methods employed in taping the knee were
demonstrated and discussed by the instructor,

Methods employed in taping the shoulder were
demonstrated and discussed by the instructor.

Week 2--Bowling--The first series of film strips,
accompanied by a record, were used to introduce
correct bowlling procedures.

The second series of film strips, accompanied
by a record, were used to continue instruction
in bowling techniques.

The students were introduced to the scoring of
bowling, and given the opportunity to score
through the use of an overhead projector.

Week 3--X-Bay--A trip to a hospital adjacent to the
school was made. The X-Ray facilities were
examined with the aid of a technicilan. The
technlclian took a picture of one boy's chest.
The boys were allowed to leave their prior
tlasses five minutes early.

Discussion of the X~Ray equipment and the film
of the boy's chest took two days.

Week 4--Senior High~-Physical education at the senior
high level was dlscussed by a high school
physical educator.

Swimming team participation was discussed by
the high achool swimming coach,

156
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APPENDIX F Cont'd.

Blood typing was demonstrated by the school
nurse., The significance of blood types was
discussed.

Week 5--Alcohol--Drugs--A film on narcotic addiction of
teen-agers was shown.

The effects of alcohol and drugs were dlscussed
by the instructor,

A discussion concerning the care and prevention
of athlete'!s foot and shower practices was held.

Week 6--Smoking--A demonstration and discussion of a
smoking test were presented with the cooperation
of the sclence department,

A discussion was conducted by one of the two
science fair contestants experimenting on white
rats and the effects of nicotine.

A discussion of smoking, using a book by Joseph
Dolan, was presented by the instructor.

Week 7--Gymnastics--Demonstration by a girl member of the
Junior high gymnastics club was made with the
use of the horizontal bar,

A film was shown demonstrating the competitive
aspects of gymnastics.

A discgussion on gymnastics and the use of the
body as basic machinery was presented by the
instructor.

Week 8--Rope Jumping--A demonstration of intricate rope
Jumping techniques was made by members of the
elementary rope Jumping squad.

Posture--A film demonstrating postural deviations
and causes was presented.

A discussion of posture was presented by the
instructor.

Week 9--Safety Education--Through the use of equipment,
& reflex and reaction device loaned by the
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driver's training instructor, the students were
glven a practicable demonstration.

The high school safety education director
presented a short discussion of high school
driver's education.

A tape recording of a traffic case was presented.
The case was discussing the aspects of speed
and braking distances.

Week 10--Physical Therapy--A tape recording was presented
of a talk made by the physical therapist during
one of the seventh grade classes.

A fllm showing a physical therapist at work was
presented.

A demonstration of our school corrective
program was presented by the instructor with the
assistance of some of the handicapped students.

Week 11--Wrestling~-The students were shown a film on
elementary wrestling techniques.

Members of the wrestling team demonstrated
elementary escapes and dbreak downs,

An Olympic film showing contrasts in wrestling
procedures was shown,

Week 12--Golf Film--A film on the healthful aspects of
golf was shown,

Isometrics--A demonstration of isometrics and
a discusslion of their value was presented by
the instructor.

Exercise--A discussion of the need for exercise--
Today and Tomorrow--was presented by the
instructor,
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Seventh Grade

and 2--Volleyball .

Week 1--Squads
and 4--Horizontal Bar

Squads

and 4--Volleyball
and 2--Horizontal Bar

Week 2--Squads
Squads

2 WS NS S

Week 3--Squads 1 and 3--Volleyball
Squads 2 and 4--Parallel Bars
Week L4--Squads 2 and 4--Volleyball
Squads 1 and 3--Parallel Bars
Week 5--Squads 1 and 4--Volleyball
Squads 2 and 3--Slde Horse
Week 6--Squads 2 and a--Volleyball
Squads 1 and 4-~-Side Horse

Week 7--Entire Class--Relays

Week 8--Squads 1 and 2--Crab Hockey
Squads 3 and 4--Mini Tramp
Squads 1 and 2-~Mini Tramp
Squads 3 and 4~-Crab Hockey

Week 9--Squadg 2 and 4--Crab Hockey

Squads 1 and B——Mum Ball and Steal-The-Bomb
Squads 2 and 4--Mum Ball and Steal-The-Bomb
Squads 1 and 3--Crab Hockey

Week 10--Squads 1 and 4--Crab Hockey
Squads 2 and B--Mum Ball and Steal-The-Bomb
Squads 1 and 4--Mum Ball and Steal-The-Bomb
Squads 2 and 3-~Crab Hockey

Week 11--Squads 1 and 2--Mum Ball and Steal-The-Bomb
Squads 3 and 4--Volley Tip-in
Squads 1 and 2--Volley Tip-in
Squads 3 and 4~-Mum Ball and Steal-The-Bomb

Week 12--Squads 2 and vSs.
Squads 1 and 4--Indoor Softball
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Eizhtn Grade

Week 1--Day 1--Squads 1 and 2--Basketball
Squads 3 and 4--Wrestling
Day 2--Squads 3 and 4--Basketball
: Squads 1 and Z-«Wrestling
Week 2--Day 1--Squads 1 and 3--Basketball
Squads 2 and %--Horizontal Bar
Day 2-~Squads 2 and 4--Basketball
Squads 1 and 3--Horizontsal Bar
Week 3--Day 1--Squads 1 and 4--Basketball
Squads 2 and 3--Parallel Bars
Day 2--Squads 2 and 3--Basketball
Squads 1 and 4--Parallel Bars
Week 4--Day 1--Squads 1 and 2--Volleyball
Squads 3 and 4--Volleyball
Day 2--Squads 1 and 3--Volleyball
Squads 2 and &--Volleyball
Week 5--Day 1--Sguads 1 and 4--Volleyball
Squads 2 and 3--Volleyball

Day 2--Entire Class--Relays

Week 6--Day 1--Squads
Squads

and 2 vs.
and 4--Indoor Softball

and 4 vs,
and 3--Volley Tip-in and Mum Ball

Day 2--Squads
Squads

N = W

Week 7--Day 1--Squads
Squads

and 2-~Crab Hockey
and 4--Crab Hockey

Day 2--Squads
Squads

and 3-~Crabd Hockey
and 4-~Crab Hockey

N = (o
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Week 8--Day

Day

Week 9--Day

Day

Week 10~-Day
Day

Week 11—-D§y

Day
Week 12--Day

Day

161

APPENDIX H Contt'd.

1--Squads
Squads
2--Entire
1--Squads
Squads
2--Squads
Squads
{~-Squads
Squads
2=--Squadsg
Squads
1-=Entire
l1--Entire
1--Squads
Squads
2-~Squads

Squads

1 ard 4--Crab Hockey
2 and 3--Crab Hockey

Class--4 Square

1 and 2--Indoor Softball
3 and 4--Volley Tip-in and Steal-

The-Bomb

2 and 3--Indoor Softbhall

1 and 4--Volley Tip-in and Steal-
The~Bomb

1 and 3--Indoor Softbhall

2 and 4--Volley Tip-in and Steal-

The~Bomb

1 and 4--Indoor Softball

2 and 3--Volley Tip-in and Steal-
The-Bonb

Clasg--Belays

Class--Mum Ball and End-line Soccer

2 and 4--Softball
1 and 3--Kickball

i1 and
2 and

-=Softhall
--Kickball



Ninth Grade

Week 1--Day

Day

Day

Week 2--Day

Day

Day

Week 3~-Day

Day

Day

Week 4--Day

Day

Day

Week 5--Day

Day

Day

1-~Squads
Squads
2~-=3quads
Sgquads
3--5quads
Squads
1--Squads
Squads
2~-=-3quads
Squads
3-~Squads
Squads
1--Squads
Squads
2--Squads
Squads
3--Squads
Squads
1--Entire
2-~Squads
Squads
3~~Squads
Squads
1~-Squads
Squads
2~-Squads
Squads
3--Squads
Squads

APPENDIX I

LA W D

= PN N —

N = o el N

N e

and

2-~-Basketball

and 4--Wrestling

and 4--Basketball
and 2--Wrestling

and
and

--Basketball
--Horizontal Bar

and 4--Basketball
and 3--Horizontal Bar

and 4--Basketball
and 3--Parallel Bars

and 3--Basketball
and 4~--Parallel Bars

and 2--Volleyball
and 4--Volleyball

and
and

-=Volleyball
-=-Volleyball

and 4--Volleyball
and 3--Volleyball

Class~-Relays

N~ W

N -

N =\

and 2--Indoor
and 4-~Indoor

and 3-~Indoor
and 4--Indoor

and 4--Indoor
and 3--Indoor

and 2--Volley

and 4--Volley
and 3--Yolley
and 4--Volley
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Softball
Softball

Softball
Softball

Softball
Softball

Tip-in
Tip-in

Tip~in
Tip-in



Week 6--Day

Day

Day

Week 7--Day

Day

Day

Week B8~--Day

Day
Day
Week 9--Day

Day

Day
Week 10--Day

Day

Day

Week 11~~Day

Day

APPENDIX I Conttd.

{--8quads
Squads

2--8quads
Squads

3--35quads
Squads

l--Squads
Squads

2--5Squads
Squads

3--Squads
Squads

1--Squads
Squads

2--Entire
3==-Entire

l1--Entire

2-=-Entire

3-«-Entire

1--Squads
Squads

2--5Squads
Squads

3--Squads
Squads

1--Squads
Squads

2~--8Squads
Squads

1 and 4--Volley Tip-in
and 3~-Volley Tip-in

2

\J

DD

N - = W) DN s

and 2--Mum Ball
and 4--Mum Ball

and 3--Mum Ball
and 4--Mum Ball

and 4--Mum Ball
and 3~~Mum Ball

and 2--Crab
and 4--Cradb

--Crab
-~Crab

and
and

and 4--Crab
and 3«-Crab

Class~-Relays

Hockey
Hockey

Hockey
Hockey

Hockey
Hockey

and
and

and
and

and
and
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Steal-The-Bonb
Steal ~The-Bonb

Steal-The-Bomb
Steal-The~-Bomb

Steal-The-Bomb
Steal-The-Bomb

Class--Individual Gymnastics

Class=--Individual Gymnastics and
Mini Tramp

Class--Introduction to the Side

Horse

Class--4 Square

N = L b

and 2--Badminton

and 4--Shuf'fleboard

and 3--Badminton

and 4-.Shuffleboard

and 4--Badminton

and 3--Shuffleboard

and 2--Kickball
and 4--Softball

and 2-~Softball
and 4-.Kickball



APPENDIX

Day 3--Squads
Squads

Week 12--Day 1--Squads
Squads

Day 2--3quads
Squads

Day 3--Squads
Squads

N N

N

and
and

and
and

and
and

and
and

I Cont'4d,
3~--Kickball
4-.Softball

g—-Softball
~--Kickball

4--Kickball
3~--Softball

4--Softball
3-=Kickball
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APPENDIX J

The initial orientation given by the instructor to all
but the control groups:
During the next twelve weeks we are going to devote the

first fifteer minutes of your class periods to

exercises. The purpose of this routine is to help you
achleve a greater degree of physical fitness. This group of
exercises was chosen because it has been found to do the job
and, in addition, because 1t will take only fifteen minutes.
This willl enable us to continue our regular activities,
There ls one thing to remember though; what you recelve from
these exerclses will be determined by what you put into them,
Other classes are participating in different types of
physical education brograms. Two other groups are using
other exercige routines, and a third group 1s being given a
series of health, physical education, and recreational
demonstrations and discussions. We are always trying to find
new and better ways of teaching physical education, and
through the use of four different approaches we hope to find
whether our regular program helps you galn adequate levels of
physical fitnegs, or if some type of exercise is needed in

addition,
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APPENDIX K

The control groups were also given an orlentation prior
to the study period:

During the next twelve weeks we are going to devote the
first fifteen minutes of your class periods to instruction
in health, physical education, or recreational subjects,
This will not be a continuation of your elementary health
programs, but rather wet'll try to find a variety of new or
interesting toplcs to present. Among the topics to be
covered are taping, bowling, physical therapy, gymnastics,
and wreatling.

Other classes are participating in three kinds of
exercise routines during this fifteen minute period. We are
always trying to find new or better ways of teaching physical
education, and through the use of four different approaches
we hope to find whether our regular program helps you gain
adequate levels of physical fitness, or if some type of

exercise is needed.
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