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CHAPTER I 

INTRODUCTION 

Gradually over the past 100 years, mechanization and 

labor saving devices have significantly decreased the physi-

cal ef-fort involved in our daily lives. In 1350, machines 

produced an estimated 6 per cent of the nation"s work. 

Today the figure is estimated to be 96 per cent and still 

rising. Troester states, 

We must face the fact that in this modern 
technological society man is no longer required 
to move vigorously to meet his daily needs. 
Few activities demand his speed, strength, 
endurance, and agility. He can let machinery 
provide his needs and choose whether he wishes 
to move or to be relatively inactive. In short, 
man now possesses the freedom to be weak (8, 
p. 14) . 

Because of this rise in automation an increased danger 

to the health and vitality of the American people has been 

introduced. 

Hein and Ryan (3) made an intensive survey of studies 

concerned with the contributions of physical activity to 

physical health. The conclusions of the studies surveyed 

were 

1. Regular exercise can play a significant role in the 

prevention of obesity and thereby decrease the incidence of 

degenerative disease and shortened life span associated with 

this condition. 



2. A. high level of* physical activity throughout life - -

appears to be one of the factors that inhibit the vascular 

degeneration characteristic of coronary heart disease, the 

most common cause of death among cardio-vascular disorders. 

3. Regular exercise assists in preserving the physical 

characteristics of youth and delaying the onset of the 

stigmata of aging and probably exerts a favorable influence 

upon longevity. 

4. Conditioning the body through regular exercise 

enables the individual to meet emergencies more effectively 

and so serves in turn to preserve health and to avoid dis-

ability and perhaps even death. 

The development of physical fitness has received much 

emphasis in recent years. In fact the lack of physical fit-

ness has become the concern of many political leaders of our 

country as well as physical educators. Much of this empha-

sis can be attributed to the results of the Kraus-Weber Test, 

which disclosed that American youths tended to be inferior 

in physical fitness when compared to the youths of other 

countries. The results of these tests were brought to the 

attention of President Dwight Eisenhower, and in 1956 he 

established the President's Council on Youth Fitness. This 

was the first peace time conference on fitness ever held 

under White House auspices. The President's Council on Youth 

Fitness was continued under the administration of President 

John F. Kennedy. In March, 19 61, President Kennedy appointed 



Charles. B. Wilkinson, the successful football coach at 

Oklahoma University, as his personal consultant with the 

task of formulating a youth-fitness program at the national 

level (9). 

Many physical educators feel, that while physical fit-

ness is a worthwhile objective of physical education, it 

should not be emphasized at the expense of the other objec-

tives of physical education,. Bucher states, 

Physical fitness is one objective of physi-
cal education. It is important to have physically 
fit boys and girls. However, as long as the word 
education is a part of the term physical education 
there are more extensive responsibilities. 
Developing physical skills, imparting knowledge 
about the human organism, and using the body as 
a vehicle for achieving desirable social traits 
also represent desirable goals (2, p. 111). 

According to Morehouse and Miller (6), one of the most 

important objectives of a program of physical education is 

the development of motor skills. The coordinated activity 

of the skeletal muscles which is the basis of grace, agility, 

and proficiency in sports and games is dependent on training 

of the nervous system. 

Browne11 and Hagman state, 

The basic element in physical education empha-
sized skill. Skill in a broad range of motor 
activities presents the best single index of an 
enduring interest in physical education that leads 
on to wider participation in wholesome recreation 
(1, p. 210). 

Since time is limited in most programs of physical edu-

cation, it becomes the task of the physical educator to find 



means by which the highest level of physical fitness may be 

obtained in the time allotted to the normal program of 

physical education, and do so without negating other worthy 

goals of the program. 

The Problem 

The problem of this study was the comparison of the 

effectiveness of four selected programs of physical educa-

tion in the development of physical fitness and general 

motor ability. 

"Purposes of the Study 

The following purposes were formulated for this study: 

1. To compare the effects of participation in circuit 

training, combination isotonic-isometric exercises, calis-

thenics, and volleyball upon the physical fitness of high-

physically-fit students. 

2. To compare the effects of participation in circuit 

training, combination isotonic-isometric exercises, calis-

thenics, and volleyball upon the physical fitness of low-

physically-f.it students. 

3. To compare the effects of participation in circuit 

training, combination isotonic-isometric exercises, calis-

thenics, and volleyball upon the general motor ability of 

high-physically-fit students. 

4. To compare the effects of participation in circuit 

training,, combination isotonic-isometric exercises, 



calisthenics, and volleyball upon the general motor ability. • 

of low-physically-fit students. 

5. To compare the effects of participation in circuit 

training, combination isotonic-isometric exercises, calis-

thenics, and volleyball upon the physical fitness and the 

general motor ability of heterogeneous groups of students. 

Hypotheses 

The following hypotheses'were tested in this study. 

The hypotheses are stated in a hierarchical order. 

I. The mean gain in physical fitness, as measured by 

the three selected items from the AAHPER Youth Fitness Test, 

for a group of high-physically-fit students participating in 

a circuit training program would be significantly greater 

than for groups of high-physically-fit students participat-

ing in (a) a combination isotonic-isometric exercise program, 

(b) a calisthenics program, and (c) volleyball. 

II.' The mean gain in physical fitness, as measured by 

the three selected items from the AAHPER Youth Fitness Test, 

for a group of high-physically-fit students participating in 

a combination isotonic-isometric program would be signifi-

cantly greater than groups of high~phys.ically-fit students 

participating in (a) a calisthenics program and (b) volley-

ball. 

III. The mean gain in physical fitness, as measured by 

the three selected items from the AAHPER Youth Fitness Test, 



for a group of high-physically-fit students participating in 

a calisthenics program would be significantly greater than a 

group of high-physically-fit students participating in 

volleyball. 

IV. The mean gain in physical fitness, as measured by 

each of the three selected items from the AAHPER Youth Fit-

ness Test, for a group of low-physically-fit students 

participating in a combination isotonic-isometric exercise 

program would be significantly greater than for groups of, 

low-physically-fit students participating in (a) a circuit 

training program, (b) a calisthenics program, and (c) volley-

ball . 

V. The mean gain in physical fitness, as measured by 

each of the three selected items from the AAHPER Youth 

Fitness Test, for a group of low-physically-fit students 

participating in a circuit training program would be sig-

nificantly greater than for groups of low-physically-fit 

students participating in (a) a calisthenics program and 

(b) volleyball. 

VI. There would be no significant difference in mean 

gains in physical fitness, as measured by each of the three 

selected items from the AAHPER Youth Fitness Test, for a 

group of low-physically-fit students participating in a 

calisthenics program and a group of low-physically-fit 

students participating in volleyball. 



VII. The mean gain In general- motor ability,, as mea— 

sured by each of the four items from the Larson Outdoor 

Motor Ability Test,, for a group of high-physically-fit stu-

dents participating in volleyball would be significantly 

greater than for groups of high-physically-fit students 

participating in (a) circuit training programs, (b) a com-

bination isotonic-isometric exercises program, and (c) a 

calisthenics program-

VIII. The mean gain in general motor ability, as mea-

sured by each of the four items from the Larson Outdoor 

Motor Ability Test, for" a group of high-physically-fit 

students participating in a circuit training program would 

be significantly greater than for groups of high-physically-

git students participating in (a) a combination isotonic-

isometric exercises program and (b) a calisthenics program. 

IX. The mean gain in general motor ability, as mea-

sured by each of the four items from the Larson Outdoor 

Motor Ability Test, for a group of high-physically-fit 

students participating in a combination isotonic-isometric 

exercises program would be significant greater than for a 

group of high-physically-fit students participating in a 

calisthenics program. 

X. The mean gain in general motor ability, as measured 

by each of the four items from the Larson Outdoor Motor 

Ability Test, for a group of low-physically-fit students 

participating in a circuit training program would be 



significantly greater than for groups of low-physically-fit 

students participating in (a) a combination isotonic-

isometric exercises program, (b) a calisthenics program, 

and (c) volleyball. 

XI. The mean gain in general motor ability, as measured 

by each of the four items from the Larson Outdoor Motor 

Ability Test, for a group of low-physically-fit students 

participating in a combination isotonic-isometric exercises 

program would be significantly greater than for groups of 

low-physically-fit students participating in (a) a calis-

thenics program and (b) volleyball. 

XII. The mean gain in general motor ability, as mea-

suredby each of the four items from the Larson Outdoor 

Motor Ability Test, for a group of low-physically-fit stu-

dents participating in volleyball would be significantly , 

greater than for a group of low-physically-fit students 

participating in a calisthenics program. 

XIII. The mean gain in physical fitness, as measured 

by each of the three selected items from the AAHPER Youth 

Fitness Test, would be significantly greater for the group 

participating in a circuit training program than for groups 

participating in (a) a combination isotonic-isometric exer-

cises program, (b) volleyball, and (c) a calisthenics 

program. 

XIV. The mean gain in general motor ability, as mea-

sured by each of the four items from the Larson Outdoor 



Motor Ability Test,, would be- significantly greater for the-

group participating in volleyball than for groups participat-

ing in (a) a circuit training program, (b) a combination 

isotonic-isometric exercises program, and (c) a calisthenics 

program. 

Definition of Terms-

AAHPER Youth Fitness Test—A test constructed in 

1957 by the American Association for Health, Physical Educa-

tion and Recreation.. The seven test items are (1) pull-ups, 

(2) sit-ups, (3) shuttle run, (4) standing broad jump, 

(5) softball throw, (6) 50-yard dash, and (7) 600-yard run-

walk. 

2. Physical fitness—the condition or status of an 

individual as represented by performance on test items re-

lated to explosive strength, measured by the standing broad 

jump; circulorespiratory endurance, measured by the 600-yard 

run-walk; and gross body coordination, measured by the soft-

ball throw. 

3. Circuit training—an exercise program involving 

rigorous activity on a number of selected exercises performed 

at a series of stations in a prescribed length of time. ' 

4. Calisthenics--a systematic exercise program done 

without apparatus-

5. Exer-Genie—an exercise instrument manufactured by 

the Exer-Genie, Inc. of Fullerton, California. Both 
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isometric and isotonic exercises can be performed using 

this instrument. 

6. High-physically-fit—this status refers to those 

students who ranked in the upper one-third of the physical 

education class in which they were enrolled. The rank of 

the students was determined by their composite score on the 

three selected items of the AAHPER Youth Fitness Test. 

7. Low-physically-fit—this status refers to those 

students who ranked in the lower one-third of the physical 

education class in which they were enrolled. The rank of 

the students was determined by their composite score on the 

three selected items of the AAHPER Youth Fitness Test. 

8. General motor ability-—the present capacity of an 

individual to perform in many varied stunts of athletic 

events. 

9. Isometric exercises—exercises which involve the 

contraction of a muscle for short periods of time by pushing 

or pulling against an immovable object. There is no movement 

involved in these exercises. 

10. Isotonic exercises—exercises in which the contrac-

tion of a muscle produces movement. 

11. Combination isotonic-isometric exercises—exercises 

in which the principles of both isotonic and isometric exer-

cises are used. 
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Limitations 

The following may have been limiting factors in this 

study: 

1. The lack of exercise apparatus at two stations in 

the circuit training program could have been a limiting 

factor. The lack of apparatus caused some subjects to be 

inactive for several seconds. 

2. This study may have been limited to the effect that 

no senior male students were available for the study. 

Basic Assumptions 

1. It was assumed that the time of day did not have an 

effect on the study. All classes involved in the study met 

in the mornings of the same days.. 

2. It was assumed that all classes being taught by the 

same instructor minimized teacher effect on the study. 

3. It was assumed that the students cooperated with 

the study and gave their maximum effort on the pretests and 

posttests of physical fitness and general motor ability. 

4. It was assumed that the outside activities engaged 

in by the subjects had no effect on the physical fitness or 

general motor ability of the subjects. 

Significance of the Study 

There is much evidence that the physical education pro-

grams have not been successful in achieving their objectives. 
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Larson (5) states "the physical status of Air Force 

personnel needed improving as much as 9 0 per cent beyond 

entrance condition in order to meet minimum fitness stan-

dards." Paul Hunsicker (3) further substantiates the failure 

of physical education programs in developing the fitness of 

the students. In a national survey, made in 28 states and 

testing 8,500 boys and girls, using a 7-item physical fit-

ness test, Hunsicker found that in every aspect of physical 

fitness and at every age level the mean performance was low. 

There is also evidence that the physical education pro-

grams are not achieving other objectives either. In a study 

of Air Force inductees, Larson (5) found that 40 to 50 per 

cent of inductees did nob have sufficient skills in any 

activity to desire participation. Furthermore, the majority 

of the inductees had never participated in golf, tennis, 

handball, and bowling before entering the service. 

What are some of the causes for the physical education 

programs not achieving their objectives? One cause is in-

adequate time allotment for physical education classes. 

Many classes meet only one, two, or three times a week. 

Some children have no physical education at all, as evi-

denced by the statement of then Vice-President Richard 

Nixon at the Annapolis Conference on Fitness, "Less than 50 

per cent of our boys and girls in high school have physical 

education" (7, p. 9). 
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It therefore becomes the challenge for physical edu-

cators to discover and implement programs of physical educa-

tion wherein the objectives of physical education can be 

achieved. 

It is suggested that the results of this study may be 

useful as follows: 

1. In determining if a ten-minute program, in addition 

to the regular activity, is beneficial in developing physi-

cal fitness and general motor ability. 

2. In determining if meeting a physical education 

class three times a week is sufficient to increase the 

physical fitness and general motor ability of an individual. 

3. In providing information that will be helpful to 

the physical educator in selecting and implementing the 

most effective programs for developing physical fitness and 

general motor ability. 

4. To provide information regarding the effectiveness 

of different programs of physical education in developing 

physical fitness and general motor ability in high-

physically-fit individuals. 

5. To provide information regarding the effectiveness 

of different programs of physical education in developing 

physical fitness and general motor ability in low-physically-

fit individuals. 
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CHAPTER II 

RELATED LITERATURE 

Objectives of Physical Education 

Since physical education is an integral part of the 

total educational curriculum, the objectives of physical edu-

cation should be compatible with the overall objectives of 

education. One justification in having physical education 

in the school curriculum is that it contributes to educational 

objectives in a unique way. 

In .1918, the Commission on the Reorganization of Secon-

dary Education prepared the Seven Cardinal Principles of 

Secondary Education. Two of these principles, health and 

worthy use of leisure time, pertain to physical education. 

Professional literature contains numerous statements 

concerning the objectives of physical education, as set 

forth by the leaders in the field. Some of these statements 

of physical education objectives will ba reviewed. 

The American Association for Health, Physical Education, 

and Recreation and the Society of State Directors of Health, 

Physical Education and Recreation formed a joint committee 

to develop a statement of objectives of physical education. 

The statement included the following objectives: (1) develop 

and maintain maximum physical efficiency, (2) develop useful 
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skills, (3) conduct himself in socially acceptable ways, and 
• % 

(4) enjoy wholesome recreation. 

In 1965, the physical education division of the AAHPER 

approved the following objectives of physical education: 

1. To help children learn to move skillfully and 

effectively, not only in exercises, games, sports, and dance, 

but also in all active life situations. 

2. To develop understandings of voluntary movement and 

the ways in which individuals may organize their own move-

ments to accomplish the significant purposes of life. 

3. To enrich understandings of space, time, mass-

energy relationships, and related concepts. 

4. To extend unders banding of socially approved 

patterns of personal behavior with particular reference to 

the interpersonal interactions of games and sports. 

5. To condition the heart, lungs, muscles, and other 

organic systems to respond to increased demands by imposing 

progressively greater demands upon them. 

Brownell and Hagman (10) state that physical education 

should concern itself with four general objectives: objec-

tives related to the development of physical fitness, 

objectives related to the development of social and motor 

skills, objectives related to the development of knowledges 

and understandings, and objectives related to the development 

of habits, attitudes, and appreciations. 
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The physical development objective employed by Irwin 

(34) is concerned with a program of physical education that 

develops and maintains the health of the students, the 

development of skills and ability in the performance of 

physical education activities, and the physical growth and 

development of the human organism. 

Jay B. Nash (48), writing the book, Physical Education: 

Interpretations and Objectives, lists four objectives of 

physical education: 

1. Organic development—this is the physical power 

which enables a person to perform in activities requiring 

endurance, speed, agility, and strength. 

2. Neuromuscular development—this implies the 

acquisition of skills so that activities are performed 

skillfully with little wasted motion. 

3. Interpretive development. 

4. Emotional development. 

Voltmer and Esslinger (60) list the following as four 

objectives of physical education: (1) physical development, 

(2) development of motor skills, (3) development of knowledge 

and understanding, and (4) social development. 

Although the lists of objectives for physical education 

are many and varied, two objectives common in most lists are 

physical development, which is also known as physical, fit-

ness, and development of motor skills. Since it was the 

purpose of this study to evaluate the effects of different 
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programs of physical education on the improvement of physi-

cal fitness and motor skills, these two objectives will be 

explored in more detail. 

Development of Physical Fitness 

A definition of physical fitness is a source of contro-

versy between leaders in the fields of medicine, physiology, 

and physical education. 

The physiologist, Herbert deVries (19, p. 220) states 

that "physical fitness can arbitrarily be defined as the 

composite of at least five major components, and each major 

component is composed of measurable elements of physical 

performance or physiological functions." The major com-

ponents as listed by deVries are motor fitness, physical 

working capacity, body weight, relaxation, and flexibility. 

The noted physical educator, Charles Bucher (11, p. 109), 

writes that "physical fitness includes more than muscular 

strength. Physical fitness denotes soundness of such body 

organs as the heart and lungs, a human mechanism that per-

forms efficiently under exercise and work conditions, and 

sufficient skills in the performance of physical activities." 

Physical fitness is related to the tasks the person must' 

perform, the potential for physical effort, and the relation-

ship of a person's physical fitness to the total self. 

According to Morehouse and Miller (46, p. 267), the 

term fitness implies a relation between the task to be 
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performed and the individual's ability to perform the task. 

If the task is specific and the person can accomplish the 

task, the person is said to be fit for that task. If the 

task is nonspecific and can be accomplished without undue 

fatigue, with some degree of efficiency, and with complete 

recovery before the activities of the next day, the person 

is considered fit. Fitness relates to a task, not to a 

state of health. 

A description of physical fitness, as advanced by 

Bruno Balke (3), a medical doctor, is that "physical fitness 

depends on the individual's bio-dynamic potential which is 

composed of the individual's functional and metabolic 

potential. The best test of physical fitness would be man's 

ability to survive under extraordinary biological demands." 

Another medical doctor and promiment researcher, Edward 

Bortz (6), writes that "physical fitness implies that the 

body systems are capable of carrying on their activities 

satisfactorily." Two physical educators state that "physical 

fitness can be described as the total functional capacity of 

an individual to perform a given task. The ultimate test of 

physical fitness is the ability of the individual to carry a 

desired task to successful completion without undue fatigue" 

(10, p. 353). 
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Brief History of Physical Fitness Movement 

For many centuries the effects of physical exercises 

on physical fitness have been recognized. The military 

leaders were especially aware of the role physical activity 

played in improving the effectiveness of their personnel. 

Plato, writing in the Protagoras, about 350 B.C., says 

. . send them to the master of physical training so that 

the bodies may better minister to the virtuous mind, and 

that they may not be compelled through bodily weakness to 

play the coward in war or any other occasion" (24, p. 130). 

One of the first indications of the unfitness of the 

American youth was the draftee rejection during World War II 

and the Korean conflict. Figures released by the selective 

service showed that almost one out of every two young Ameri-

cans were being rejected as mentally, morally, or physically 

unfit (51, p. 390). In a study of Army Air Force inductees, 

Karparpovich and Weiss (35) found that 48 per cent were in 

poor or very poor condition. 

Perhaps the most shocking report on the unfitness of 

the American youth was an article in the Journal of Health, 

Physical Education and Recreation by Hans Kraus and Ruth 

Hirschland. In this article it was pointed out that when 

the results of the American youth, on a six-item test battery 

designed to test both strength and flexibility of trunk and 

leg muscles, were compares with the results of European youth 

on the same test battery, the American youth fell way short. 
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The results showed that 57.9 per cent of the American youth 

failed one or more of the tests, while only 8.7 per cent of 

the European youth failed (38). 

The shocking results of the Kraus-Weber tests were 

brought to the attention of President Dwight Eisenhower by 

John B. Kelley, who had served as Director of the Division 

of Physical Fitness during World War II. Being much con-

cerned with the unfitness of the American youth, President 

Eisenhower called a National Conference of Physical Fitness 

of American Youth. The conference was to be held September 27-

28, 1955, in Denver. Before the conference could be held, 

President Eisenhower suffered a heart attack, and the con-

ference was postponed indefinitely. 

The conference was finally held on June 18-19, 1956, 

with then Vice-President Richard Nixon giving the keynote 

speech. Vice-President Nixon expressed the concern of the 

conference by using these words, "The objective of an 

adequate physical fitness program can be summed up in one 

word—participation—participation on the part of every boy 

and girl in America in some form of healthy, recreational, 

and physical activity" (54, p. 9). After the conference, 

President Eisenhower appointed a National Council on Youth 

Fitness. Richard Nixon was to chair the council. 

On September 12-15, 1956, 116 leaders in the field of 

physical education met in Washington, D.C. The conference 

was held under the auspices of the American Association for 
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Health, Physical Education, and Pvecreation. The purpose of 

the conference was to help plan and implement a program to 

increase the physical fitness of school and college youth. 

In 19 57, the American Association for Health, Physical 

Education, and Recreation launched a Youth Fitness Project. 

Paul A. Hunsicker was appointed director of the project. 

Under his supervision 8,500 boys and girls in the fifth 

through twelfth grades were tested to determine their fit-

ness level. A battery of seven items was used in the test-

ing. 

Noting the concern of the federal government in the 

fitness of the American youth, states also became concerned 

with this problem. Illinois was one of the first states to 

hold a conference on youth fitness. In May, 1957, Governor 

Stratton called a Governor's Conference on Youth Fitness. 

The purpose of the conference was to support the national 

program and to center attention upon the physical fitness 

needs of the youth of Illinois (64). After this conference 

many other states adopted the Illinois pattern. 

The emphasis on physical fitness continued under the 

Kennedy Administration. Even before taking office President 

Kennedy recognized the importance of a fit country. In the 

article, "The Soft American," President-elect Kennedy states, 

. . . physical fitness is the basis of all the 
activities of our society. And if our bodies 
grow soft and inactive, if we fail to encourage 
physical development and prowess, we will under-
mine our capacity for thought, for work and for 
the use of those skills vital to an expanding 
and complex America. 
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Thus the physical fitness of our citizens 
is a vital prerequisite to America's realiza-
tion of its full potential as a nation, and to 
the opportunity of each individual citizen to 
make full and fruitful use of his capacities 
(36, p. 16). 

On February 21, 1961, President Kennedy called a 

National Conference on Physical Fitness of Youth. He 

challenged the delegates to find the answer to two questions. 

First, how could the federal government continue to give 

support to youth-fitness programs? Secondly, how could the 

federal government work most effectively with other groups 

in promoting physical fitness programs (64)? 

At a news conference on July 19, 1961, President 

Kennedy issued a statement concerning physical fitness that 

had implications for the physical education profession. 

President Kennedy proposed that all schools adopt three 

recommendations made by the National Council on Youth Fit-

ness. The three recommendations were 

1. To identify the physically under-developed pupil 

and work with him to improve his physical capacity. 

2. To provide a minimum of fifteen minutes of vigorous 

activity every day for all our school students. 

3. Use valid fitness tests to determine pupil physical 

ability and to evaluate their progress. 

If the United States is to remain a leader in the world 

today the health and vitality of her citizens must be re-

tained. Therefore, it becomes the task of the physical edu-

cator to continue the physical fitness movement as endorsed 
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by both Presidents Eisenhower and Kennedy. It also becomes 

the task of the physical educator to develop new programs 

by which the highest level of fitness of each student may 

be attained. 

Development of Motor Skills 

The emphasis in physical education programs in recent 

years has been on the development of physical fitness; still 

many physical educators feel that the development of motor 

skills is just as important. The attainment of all the ob-

jectives of physical education depends upon the development 

of a wide variety of motor skills (60, p. 37). 

One authority writes, "The attainment of skill in 

various activities may be called the epitome of physical 

fitness. A varied curriculum of skills, if taught properly, 

will develop strength, speed, and endurance" (18, p. 69). 

Weiss, a critic of placing too much emphasis on the 

development of physical fitness states 

Consider what we might have to sacrifice to gain 
high levels of fitness. First we would sacrifice 
time. As we raise the standards of physical fit-
ness, more time must be invested. Unfortunately, 
physical education time is at a premium. Secondly, 
we would sacrifice instructions in skill activity. 
Skills instruction and fitness activity tend to be 
mutually exclusive. Youngsters are inclined to 
engage in activities in which they excel. If we 
expect them to form the habit of being physically 
active we must give them the skills with which to 
enjoy activity (62, p. 17). 
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Weiss also writes, 

Rather than place major emphasis on high 
levels of physical fitness, it is suggested that 
we raise fitness to moderate levels and then 
proceed to the more important objectives of skill 
learning and activity habit formation. Fitness 
at higher than moderate levels requires more time 
than can be spared from other important objec-
tives of the physical education program (62, p. 62). 

Lending support to this position are Brownell and 

Hagman, who state, 

The basic element in physical education 
emphasizes skill. Skill is fundamental to all 
other attributes. . . . Skill in a broad range 
of motor activities presents the best single 
index of an enduring interest in physical edu-
cation that leads on to wider participation in 
wholesome recreation (10, p. 210). 

With the rise in automation and the coming of the forty-

hour week, there is a need to develop skills in activities 

that can be used in leisure time. The contributions that 

physical education is capable of making to wholesome 

recreation cannot be equaled by any other school subject 

(60) . 

Williams (67, p. 108) states, "Provision for physical 

education of school children is not enough. These children 

must learn skills and acquire interests in physical activi-

ties which will be disposed to continue after school days 

are over." 

It becomes the responsibility of the physical educator 

to see that the students develop sufficient skills in a 

variety of activities so that their participation will be 
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wholesome, refreshing, and enjoyable. It is a known fact 

that individuals enjoy doing things in which they can 

attain some degree of success. 

Motor skills also play an important role in the social 

adjustment of children. Much social contact evolves from 

physical skills and activities. The boy who cannot throw a 

ball or run fast becomes a group liability. The girl who 

does not roller skate or ride a bicycle with skill is likely 

to have a lonely time (7). 

After analyzing social acceptability scores on 700 boys 

and girls in the sixth, ninth, and twelfth grades, Kuhlen 

and Lee (39), found that the most acceptable individuals 

were judged more frequently to be ones that initiated games 

and activities. It was also found that a junior high boy 

who lacks skill is frequently ridiculed and shunned by his 

peers; at the high school level, outstanding athletic skill 

can maintain the prestige of a boy. 

Play skills are of major importance in the companionship 

and friendship in the social relationship of children. The 

physically excellent child has opportunity to lead in games 

and to learn thereby the very important techniques of leader-

ship and cooperation (15). 

After studying the sociometric status and athletic 

ability of junior high school boys, McGraw and Tolbert (45) 

concluded that there is a moderately high relationship 

between the sociometric status and athletic abilii-" n-F 
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The importance of the development of motor skills can 

be summarized in this statement by Bucher: 

The role physical educators play in the 
skill education of boys and girls is one of 
their most important responsibilities. . . . 
It is within their power to give boys and girls 
physical skills and thus help them to lead 
healthier, happier, and more worthwhile and 
productive lives. The world is a better place 
in which to live as a result of their work, 
because physical skill has worth (11, pp. 159-
160). 

Review of Studies Pertaining to the Development 
of Physical Fitness and General Motor Ability 

Many studies have been conducted to determine the effects 

of different exercise programs on the development of physical 

fitness and general motor ability. It was the purpose of 

this section to present works that are related to the four 

programs used in the present study. 

Circuit Training Programs 

The circuit training method of exercising was introduced 

in 1953 by R. E. Morgan and C. T. Adamson at the University 

of Leeds. Since its introduction, circuit training has been 

added to many physical education programs. Three main 

characteristics of circuit training are (a) it aims at the 

development of muscular and circulorespiratory fitness, 

(b) it applies the principle of progressive overload, and 

(c) it enables large numbers of performers to train at the 

same time by employing a circuit of consecutively numbered 

exercises around which each performer progresses, dninrt ̂  
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prescribed allocation of work at each exercise, and checking 

his progress against the clock (56, p. 2). 

Brown (9) studied the effect of a regular physical edu-

cation class with a supplementary ten-minute circuit train-

ing program and a regular physical education class in 

developing the physical fitness of fifth grade girls. The 

classes were tested, using the AAHPER Youth Fitness Test, 

before and after an eight-weeks training period. 

An analysis of the data showed that both classes made 

significant gains in the total score. The group that had 

the supplementary ten-minute circuit training program re-

vealed significant gains on all items except the fifty-yard 

dash. The data also revealed that Live regular physical edu-

cation class showed significant gains on all items except 

the modified pull-ups and the fifty-yard dash. Although the 

mean differences between the two groups were not significant, 

the group with the supplementary ten-minute circuit training 

program showed greater gains on all items except the shuttle 

run. 

Tests of speed, endurance, and striking ability were 

given to twenty-four University of California at Los Angeles 

football players before and after a six-week training period. 

The experimental group made three circuits three times a 

week against time, using primarily weight training exercises 

and running between stations. The control group used tradi-

tional training methods, calisthenics, weight lifting, and 
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play. After analyzing the data, Harper (28) concluded that 

the experimental group made significant gains in striking 

ability, but neither group gained significantly in speed or 

endurance. 

Using three groups of college students enrolled in re-

quired physical education classes, Hodgson (31) investigated 

the effects of three different programs of physical education 

on the treadmill performance of the students. Group I had 

ten minutes of circuit training in addition to playing bad-

minton. Group II had ten minutes of isometric exercises in 

addition to playing badminton. Group III was the control 

group and only played badminton. All groups met twice a 

week for five weeks. The results revealed that neither the 

additional ten-minute circuit training or the ten-minute 

isometric exercises were more effective than badminton alone 

in improving treadmill performance. The ten-minute circuit 

training group showed a greater improvement in treadmill 

performance than the ten-minute isometric exercise group. 

In an effort to determine the effects of circuit train-

ing on the performance of swimmers, Nunney (49) placed twelve 

college men in a group that combined circuit training with 

swimming and twelve men in a group that had only swimming. 

The two groups were equated on the basis of distance swim in 

fifteen minutes, using the front crawl. Both groups were 

tested before and after a six-week training period on swim-

ming speed over 33.3 yards, height, weight, chins, dips,, 

vertical jump, and push-ups. 
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The group that combined circuit training with swimming 

improved significantly, at the greater than .05 level of sig-

nificance, on weight, speed swim, chins, push-ups, and 

endurance swim. The group did not improve significantly on 

dips or vertical jump. The group that had only swimming im-

proved significantly in weight and swimming endurance. When 

the results of the two groups were compared it was found that 

the group that combined circuit training with swimming im-

proved significantly more in weight, chins, and swimming 

speed than the other group. Although the gains for the ex-

perimental group on the other items were greater than the 

gains for the control group, the differences were not sig-

nificant. 

Simmons (55) studied the effects of circuit training 

upon cardiovascular condition and motor performance. The 

fifteen college subjects were tested before and after a ten-

week training period on twenty-seven items of physical fit-

ness and motor performance. The exercises included in the 

circuit training were squat thrust, sit-ups, and bench steps. 

It was found that the subjects improved on twenty-two 

of the twenty-seven items and there was more improvement on 

motor performance than on cardiovascular condition. The 

students scoring high on cardiovascular condition tended to 

regress, while those scoring poor improved considerably in 

both motor performance and cardiovascular condition. 
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One hundred twenty-eight male college students were 

used by Baker (4) in determining the effects of intensity 

and modified circuit training programs on selected measures 

of physical performance. The students were divided into 

three groups. Group I was the intensity group and trained 

for seven minutes each day in addition to participating in 

the regular activities. Group II was the modified circuit 

training group and trained for eight minutes each day, in 

addition to participating in regular activities. Group III 

was the regular circuit training group and trained for 

twelve minutes each day, in addition to participating in 

the regular activities. The groups met three times a week 

for eight weeks. 

The results showed that the intensity and modified 

circuit training groups increased significantly on eight of 

the ten items. These items were pull-ups, sit-ups, shuttle 

run, broad jump, 600-yard run, bar dips, leg lifts, and 

modified arm strength. The regular circuit training group 

increased significantly on six of the ten items. These items 

were pull-ups, sit-ups, shuttle run, broad jump, bar dips, 

and modified arm strength. Baker concluded that the modified 

circuit training program was superior to others in developing 

physical fitness in time allowed for this type of activity. 

Marco (44), after studying the effects of different 

exercise programs on the agility, flexibility, arm-shoulder 

girdle endurance, abdominal strength and endurance, and 



32 

general endurance of college women, concluded that neither 

a ten-minute or a twenty-minute circuit training program was 

more effective than a fifteen-minute progressive body condi-

tioning program in increasing physical fitness. It was also 

concluded that the twenty-minute circuit training was no 

more effective than the ten-minute program in increasing 

physical fitness. 

The effects of four programs of physical conditioning 

on selected measures of physical performance was examined by 

Westering (63). All groups participated in tennis and the 

assigned training program twice a week for eight weeks. The 

isometric group trained four minutes each period, the in-

tensity group trained for seven minutes each period, the 

circuit training group trained for thirteen minutes each day, 

and the calisthenics group trained for fifteen minutes each 

period. 

The results of the study revealed that the isometric 

group failed to improve significantly on any of the physical 

performance items, while the calisthenics group improved sig-

nificantly on the bar dips and sit-ups. Both the intensity 

and the circuit training groups improved on the 50-yard dash, 

shuttle run, pull-ups, broad jump, 600-yard run, and the 

Harvard Step Test. Westering concluded that the circuit 

training program was significantly more effective than other 

programs in promoting overall improvement in physical per-

formance. 
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Hakes and Rosemier (27) conducted a study to determine 

the effectiveness of three time allotments to circuit train-

ing and regular activities in a typical physical education 

class. One class received five minutes of circuit training 

followed by twenty-five minutes of regular activities. The 

second class participated in ten minutes of circuit training 

and twenty minutes of regular activities. The third class 

was assigned fifteen minutes of circuit training followed by 

fifteen minutes of regular class activities. 

All three groups made significant improvements when 

tested. The group assigned to fifteen minutes of circuit 

training showed significantly greater improvements on sit-ups 

and leg exchange" than the group anjignod to five minutes of 

circuit training. The group receiving ten minutes of circuit 

training performed better on the bench step than the fifteen 

minute circuit training group. 

The purpose of a study conducted by Howell and others 

(32) was to determine the effects that circuit training has 

on circulorespiratory function as evidenced by the modified 

Harvard Step Test. Two groups of seventeen freshmen at the 

University of Alberta were equated on the basis of the modi-

fied Harvard Step Test. The experimental group participated 

in a circuit training program twice a week for four weeks. 

The control group participated in the regular service program 

consisting of volleyball and badminton for thirty minutes a 

day, two days a week. At the conclusion of the four-week 
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experimental period the two groups were again tested using 

the modified Harvard Step Test. An analysis of the data 

revealed that the circuit training group showed a significant 

improvement in performance. When the difference between the 

initial and final scores on the Modified Harvard Step Test 

for the two groups were compared, no statistical significance 

was found. 

Calisthenic Programs 

In the years following World War II the Royal Canadian 

Air Force began setting up a physical fitness program for 

their personnel. After two years of research by doctors, 

scientists, and physical educators, the 5 B X Plan for 

Physical Fitness was developed. 

The 5 B X Plan for Physical Fitness is based on three 

premises: 

1. Physical fitness is a direct result of physical 

activity. 

2. Physical activity leading to physical fitness must 

be vigorous and regular. 

3. People will accept challenge. 

Supporting the use of the 5 B X Plan of Exercises for 

developing physical fitness is deVries, who states, 

For those who are unable or unwilling to spend 
the time required for the fun approach to fit-
ness, two excellent programs can be accomplished 
in a matter of a few minutes a day and both are 
built upon the sound principles we have discussed. 
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One program is the 5 B X Plan developed for the 

Royal Canadian Air Force personnel (19, p. 220). 

The effects of different exercise programs on the work-

ing pulse rate of college students was studied by Glad (26). 

The pulse rate was taken while the subjects rode a bicycle 

ergometer for five minutes at a work rate of 1200 kilogram-

meters per minute. Group I used the Commander Set of Iso-

metric Exercises. Group II used the 5 B X Plan of Exercises. 

Group III was the control group and had no other exercise 

than the normal routine of student life. The results showed 

significant differences at the .01 level of significance 

between first pulse rate test and other pulse rate tests 

taken at three-week intervals for a period of twelve weeks. 

There was no significant difference between exercise groups 

for any of the pulse rate tests. 

A&HPER Youth Fitness Test was used by Cole (14) to 

analyze the physical fitness of junior college male students 

who participated in four different programs of physical edu-

cation. The difference between the pretest and posttest 

showed that the calisthenics group, which used the 5 B X 

Plan of Exercises, improved significantly in the sit-ups, 

shuttle run, standing broad jump, and the 600-yard run-walk. 

The results of a study by Coyne (16) supports the find-

ings of Cole. Coyne found that using the 5 B X Plan of 

Exercises three times a week performances increased signifi-

cantly on pull-ups, shuttle run, Softball throw, 50-yard 

dash, and the 600-yard run-walk. 
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Seventy-six boys were used by Franks and Moore (22) to 

study the effects of participation in a calisthenics program 

and a volleyball program on the AAHPER Youth Fitness Test 

and volleyball skill. One group participated in a combina-

tion of ten minutes of calisthenics and then played volley-

ball. Another group participated in all calisthenics, 

which consisted of agility, strength, and flexibility exer-

cises. The third group played volleyball. 

After an analysis of the data, Franks and Moore con-

cluded that five weeks of daily calisthenics or a combination 

of calisthenics and volleyball caused greater improvement in 

muscular endurance, as measured by sit-ups and pull-ups, 

than volleyball. It was also concluded that none of the 

programs were superior in developing volleyball skills. 

The effects of a ten-minute period of body conditioning, 

before playing basketball, on certain elements of physical 

fitness and basketball skill of high school girls were 

studied by Culver (17). The data collected revealed that 

the improvement made in physical fitness by the experimental 

group was significant. Both groups improved significantly 

in ball handling ability, but when the differences of im-

provement for the two groups were compared, no significant 

difference was found. 

Hines (30) investigated the effects of four programs of 

physical education on performances in selected basketball 

skills. The four groups met for two fifty-five minute 
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periods per week for twelve weeks. The data collected by 

the use of the Lehsten Basketball Test showed that the 

calisthenics group improved significantly on baskets per 

minute, dodging dribble, forty-foot dash, vertical jump, 

wall bounce, and jump shot. 

One hundred twenty college men were used by Wilder (66) 

to study the effects of exercises of varying intensity and 

duration on the physical efficiency of college students. 

The subjects were divided into five groups as follows; 

Group I participated in ten minutes of exercises before 

basketball instruction, Group II participated in ten minutes 

of exercises following basketball instruction, Group III 

participated in fifteen i.inuLes of exercises before basket-

ball instruction, Group IV participated in fifteen minutes 

of exercises following basketball instruction, and Group V 

participated in basketball only. 

After analyzing the data collected, Wilder concluded 

that specific amounts of exercise can increase motor ability 

when used to supplement an activity, but the differences in 

the improvement of motor ability among the groups were non-

significant. 

Fabricuis (21) compared the development of physical fit-

ness in elementary school children who had a regular program 

of physical education and elementary school children who had 

a three-minute calisthenics period in addition to the regular 

program. The classes met four times a week for thirty 
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minutes each period. Although both groups improved signifi-

cantly in physical fitness, the group with added calisthenics 

improved significantly more than the group that was exposed 

to the regular physical education program. 

Disagreeing with the study by Fabricuis is a study by 

Campney (13). After investigating the effects of the 

President's Council on Physical Fitness Calisthenics Exer-

cise Program on certain components of physical fitness, 

Campney concluded that (a) it is unlikely that a calisthenics 

exercise program can produce significant increases in 

strength of men or women, (b) flexibility in men can be im-

proved, and (c) endurance, coordination, and efficiency of 

men were not significantly improved by ten weeks of calis-

thenics . 

A similar study by Taddonio (59) produced results that 

were in agreement with the findings of Campney. One group 

had no physical education while the other group participated 

in fifteen minutes of calisthenics a day for four months. 

The exercises were selected from the President's Council on 

Physical Fitness Calisthenics Exercise Program. The AAHPER 

Youth Fitness Test was administered to both groups at the 

beginning and conclusion of the training period. There were 

no significant differences found between the two groups on 

any of the seven test items. 

Sixty-six boys in the fourth and fifth grades were used 

by White (65) to investigate the effects of two programs of 
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physical education in developing physical fitness and motor 

ability. Group I used the basic skills method which con-

sisted of the basketball wall pass, volleyball wall pass, 

softball repeated throws, soccer wall volley, shuttle run, 

standing broad jump, and vertical jump. Group II used the 

exercise program as recommended by the President's Council 

on Youth Fitness. The President1s Physical Fitness Screening 

Test and Latchaw's Test of Motor Ability were administered 

at the beginning and conclusion of the six-week training 

period. 

An analysis of the data revealed that the basic skills 

group made a significant gain over the calisthenics group on 

six of the seven i'ccru of Jjllity. On the physical 

fitness test, the basic skills group made a significant im-

provement on the pull-ups. The calisthenics group recorded 

a greater gain on the squat thrust than the basic skills 

group, but the gain was not significant. Based on the find-

ings, White concluded that motor ability and physical fitness 

can be improved through a basic skills program. 

Stokes (5 8) investigated the effects of three methods 

of improving physical fitness of high- and low-physically-

fit students. The three programs investigated were general 

conditioning and team sports, specific conditioning and team 

sports, and team sports. The six components of fitness 

compared were agility, power, flexibility, strength, endurance, 

and balance. Stokes found that all groups improved 
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significantly in physical fitness, and that the course 

content did not have any significant effect on the develop-

ment of physical fitness. 

Combination Isotonic-Isometrie 
Exercise Program 

The progressive theory of exercise is to tire the 

muscle isometrically and without allowing that muscle to 

relax, move with controlled resistance through a complete 

range of motion (20). 

In 1964, the Exer-Genie exerciser was recognized as a 

breakthrough in a theory of combining isometric and isotonic 

exercises. The simplicity of accomplishing an isometric 

contraction hy xingo-tip Lu Ju-iiaUe the muscle, 

and then working the tired muscle isotonically through the 

full range of motion, made the Exer-Genie exerciser ideally 

suited for this theory, as well as other theories of exer-

cise (20) . 

Thirty-two male faculty and staff members were used by 

Arrington (2) to investigate the effects of two programs of 

training on cardiovascular conditions. In conjunction with 

playing volleyball, the experimental group performed four 

exercises daily, using the Exer-Genie exerciser. The four 

exercises were big four, side bends, upright row, and stand-

ing bend. The control group participated in volleyball only. 

The conclusions drawn by Arrington were that (a) a pro-

gram of regular short periods of exercise with the Exer-Genie 
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exerciser improves cardiovascular system as measured by 

resting heart rate, working heart rate, and recovery heart 

rate; (b) flexibility can be improved by use of Exer-Genie; 

and (c) there was a significant decrease in total body fat. 

The purpose of a study by Waddel (61) was to compare 

the effectiveness of a training program utilizing the Exer-

Genie exerciser with training programs using isometric and 

isotonic exercises on the development of muscular strength 

and cardiovascular endurance. The Exer-Genie program con-

sisted of a circuit of ten exercises requiring ten minutes 

to complete. The isotonic program consisted of a three-

station circuit. The circuit was repeated for ten minutes. 

The isometric program consisted of performing two"contrac-

tions on each of the nine exercises. All groups exercised 

three days a week for eight weeks. 

In general, Waddel found that all groups improved sig-

nificantly on all of the strength measurements and cardio-

vascular endurance. The Exer-Genie group produced greater 

increases in strength, as measured by trunk flexion and hip 

flexion, than the isotonic group. Nonsignificant differences 

were found between the Exer-Genie group and the isometric 

exercise group on all measures of strength. There was no 

significant difference between groups in improving cardio-

vascular endurance. 

In 1963, Bass (5) investigated the effects of different 

training programs on the underhand throwing ability of male 
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college students. Group I trained by throwing only. Group 

II trained using isometric exercises. Group III trained 

using a combination isometric-throwing program. Significant 

gains were shown in the softball throw for distance by each 

of the groups. The combination isometric-throwing group 

showed the greater gain in throwing ability. 

After conducting a study to determine the effects of 

two training programs on performance in shot put and static 

strength, Antone (1) concluded that significant improvement 

in shot put performance and static strength can be made 

using a combination isotonic-isometric training program. 

The group using the combination isotonic-isometric exercises 

used the Exer-Genie to perform the exercises. 

Using college men enrolled in the required physical 

education program, Leinneweber (41) studied the effects of 

three training programs on cardiovascular endurance, as 

measured by the Harvard Step Test. The programs used were 

(a) Group I performed three sets of the "Big Four" exercise 

on the Exer-Genie before participating in the regular class 

activity, (b) Group II performed two sets of the "Big Four" 

exercise and ran four twenty-five-yard dashes before partici-

pating in the regular class activity, and (c) Group III ran 

eight twenty-five-yard dashes before participating in the 

regular class activity. The Harvard Step Test was adminis-

tered at the beginning and conclusion of the four-week 

training program. 
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After analyzing the data, Leinneweber found that all 

groups improved significantly in cardiovascular endurance. 

None of the programs were superior to the others in in-

creasing cardiovascular endurance. 

Logan, McKinney, and Rowe (43) found that the throwing 

velocity of a college baseball team could be improved by 

practicing throwing using the Exer-Genie. The baseball team 

trained, five days a week for six weeks, by pulling the 

Exer-Genie through the normal overhand throwing range. 

The effects of three methods of conditioning upon 

strength, speed, endurance, and basketball skills of ninety 

male college students were examined by Lewis (42). The 

three programs were combination isotonic-isometric exercises 

using the Exer-Genie exerciser, calisthenics, and basketball. 

The combination isotonic-isometric exercise program and the 

calisthenics program were done in conjunction with playing 

basketball. Results of the study indicated that the improve-

ment shown by the group using the combination isotonic-

isometric exercises in conjunction with basketball was 

superior to the other groups in improving strength, speed, 

endurance, and basketball skills. The calisthenics group 

showed significant improvement over the basketball group on 

improvement of speed and endurance. 

A comparison of three methods of developing a forward 

passer in football was made by O'Quinn (50). One group 

trained the conventional method by throwing approximately 
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380 passes weekly. Another group trained by using six 

maximal isotonic-isometric contractions on the Exer-Genie 

and thirty rapid overhead passing motions against light 

resistance. The third group trained using a combination of 

the other two methods. The groups trained five days a week 

for eight weeks. Tests of accuracy, nose-up type of pass, 

and throwing velocity were administered before and at the 

conclusion of the training period. Results of the study 

indicated that there was no significant difference between 

the three programs in developing accuracy and nose-up type 

of pass. The combination isotonic-isometric exercise group 

and the combination exercise group showed a significant 

increase in velocity over the conventional exercise group. 

No significant difference was found between the isotonic-

isometric exercise group and the combination exercise group 

in developing throwing velocity. 

The purpose of a study conducted by Sterling and 

Nicolson (57) was to compare the relative effectiveness of 

weight training and an Exer-Genie exerciser as methods of 

developing muscular strength in forearm flexors and extensors 

of junior high boys. Both groups trained three times a week 

for six weeks. An analysis of the results showed that both 

groups improved significantly on forearm flexor and extensor 

strength. 

The Exer-Genie group was superior to the weight training 

group in improving the strength of forearm flexors. A 
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nonsignificant difference was found between the two groups 

in the development of forearm extensors strength. 

Volleyball Programs 

In the physical education profession, proponents of 

physical fitness have suggested that such activities as 

Softball, golf, bowling, volleyball, and badminton be dis-

carded. The proponents believe that these activities are 

not strenuous enough to develop strength and endurance. In 

a program of physical fitness these milder sports would be 

eliminated, yet according to respected authorities these 

activities have value in a program to promote physical and 

mental well being (62). 

Giving support to the proponents of physical fitness 

is Hunsicker, who observes, while many sports are excellent 

recreational pursuits, participation in these may add very 

little to one's physical fitness level. Hunsicker classifies 

volleyball as contributing moderately to physical fitness. 

After reviewing studies on the effects of different 

programs of physical education on physical fitness, Broer 

(8) observed that there were beneficial effects on physical 

fitness following instructions in conditioning, gymnastics, 

and weight lifting. Volleyball instruction had only moderate 

effects on physical fitness. 

Two hundred twenty-seven college women were used by 

Butts (12) to investigate the effects of various activities 
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on physical fitness and general motor ability. The activi-

ties investigated were badminton, basketball, field hockey, 

fencing, folk dancing, golf, tennis, tumbling-trampolining, 

and volleyball. All groups met two days a week for a 

semester. At the conclusion of the training period Butts 

found that all groups improved on the general motor ability 

test with basketball, field hockey, and tennis making the 

largest gains, while fencing and badminton ranked last. All 

groups improved on the physical fitness test, with basket-

ball, field hockey, and tennis making the largest gains. 

In a similar study, Landiss (40) supports the findings 

of Butts. Landiss compared the effects of eight physical 

education activities on physical fitness and general motor 

ability. The activities were wrestling, conditioning, 

tennis, volleyball, swimming, weight training, tumbling-

gymnastics, and boxing. 

The data were gathered by using a slight modification 

of the Army Air Force PFR Test to measure physical fitness, 

and the Larson Motor Ability Test to measure motor ability. 

An analysis of the data revealed that seven of the eight 

groups showed a significant improvement in performance on 

the physical fitness test. The swimming group was the only 

group which did not improve significantly on the physical 

fitness test. The t-test for significance of differences 

showed that the tumbling-gymnastics and conditioning groups 
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were superior to each of the other activities in developing 

physical fitness. 

In analyzing the mean gain on motor ability for each 

group, it was found that four activity groups improved at 

better than the 1 per cent level of confidence. The four 

activity groups were wrestling, conditioning, volleyball, 

and tumbling-gymnastics. 

In a study designed to determine if calisthenics, used 

in the initial ten minutes of a physical education class, 

would be more beneficial in the development of physical fit-

ness than a class using volleyball only, Hilsendager (29) 

found a significant difference between the calisthenics and 

volleyball groups only on the sit-ups. 

Two groups were used by Mosley and others (47) to 

investigate the effects of weight training on strength, speed, 

and coordination. One group engaged in weight lifting, 

while the other group played volleyball. Both groups met 

three periods a week for eight weeks. 

An analysis of the data revealed that both groups in-

creased in strength at the 1 per cent level of confidence. 

On the factor of speed, the weight training group registered 

the only significant gain, with the volleyball group showing 

a decrease, but this decrease was not significant. 

Garret, Sabie, and Pangle (25) found that cardiovascular 

fitness could be improved by supplementing a volleyball 

program with the activities of runnina in niam — 
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skipping, and bench stepping during the last three or four 

minutes of the physical education class. 
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CHAPTER III 

PROCEDURE OF THE STUDY 

Description of the Subjects 

Subjects for the study were 254 college male students 

enrolled in four sections of required physical education at 

Southwest Texas State University during the fall semester of 

1969. Subjects who were absent more than three times during 

the experimental period were excluded from the study. Out 

of the original 254 subjects the results of 213 subjects 

were used in this study. 

Experimental Design 

The first class period was used for orientation of the 

students. Identical orientation was given to all sections 

(Appendix A). The nature of the study and the program in 

which each section would participate was explained. The 

second class day was used for administering the items of the 

Larson Outdoor Motor Ability Test (Appendix B). The subjects 

were instructed to meet at the football field the third 

class day for the administration of the three selected items 

from the AAHPER Youth Fitness Test. Each item was adminis-

tered according to instructions found in the AAHPER Youth 

Fitness Manual. Because the softball throw was a common 
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item on both tests, it was administered only one time and 

the results were used for both tests. 

The subjects in each section were divided into two 

groups. Within each group the subjects selected partners 

for the purpose of marking and recording each subject's 

results. One group performed the softball throw while the 

other group performed the standing broad jump. Upon the 

completion of the specified items, the groups then rotated 

events. The same order of rotation was used for both the 

pretest and posttest. After both groups had completed the 

softball throw for distance and the standing broad jump, the 

600-yard run-walk was administered. 

Upon the completion of the six-week experimental period, 

posttests of the Larson Outdoor Motor Ability Test and the 

three selected items from the AAHPER Youth Fitness Test were 

administered in the same manner as the pretests. Scores for 

the subjects were recorded on a five by eight-inch score 

card (Appendix D). 

Experimental Groups 

All members of each section participated in a randomly 

assigned program. Within each section the high-physically-

fit student consisted of the upper one-third of the subjects, 

as determined by the composite score on the three selected 

items from the AAHPER Youth Fitness Test. The raw score on 

each item was converted to a percentile score by the use of 
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a standard table (Appendix F). The three percentile scores 

were then added to obtain the composite scores for each 

subject. The low-physically~fit group within each section 

consisted of the lower one-third of the subjects, as deter-

mined by their composite score on the three selected items 

from the AAHPER Youth Fitness Test. The composite score was 

obtained in the same manner as for the high-physically-fit 

group. 

The data in Table I indicate the activities and length 

of time devoted to each activity for the different groups 

participating in the study. 

TABLE I 

DESCRIPTION OF THE ACTIVITIES AND LENGTH OF TIME FOR EACH 
ACTIVITY FOR EACH GROUP OF PARTICIPANTS 

Group Activity 
Length of 
Activity 

I Circuit training 
Volleyball 

10 min. 
25 min. 

II 5BX Plan Calisthenics 
Volleyball 

10 min. 
25 min. 

III Combination isotonic-isometric exercises 
Volleyball 

10 min. 
25 min. 

IV. Volleyball 35 min. 

All four sections met three times a week for fifty 

minutes each day. The training period was for six weeks ex-

cluding the pretest and posttest administration. Five 

minutes was allowed for dressing and roll call and ten 
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minutes was allowed for showering and dressing at the end 

of each session. Thirty-five minutes was used in classwork. 

Group I participated in a ten-minute circuit training 

program prior to playing volleyball. The exercises included 

in the circuit were (1) leg-exchange, (2) bar dip, (3) back 

shuffle, (4) wrist roller, (5) stair-run, (6) step ups, 

(7) squat thrusts, and (8) straight arm pull-over. 

Group I was divided into eight sub-groups with each 

sub-group started at a different exercise station each day. 

The sub-groups were rotated one station each class period 

before starting the circuit training program. The exercises 

were arranged in a circuit so that the subjects could easily 

move from one exercise station to the next exercise station. 

Each subject moved through the circuit doing a prescribed 

number of repetitions at each exercise station. When the 

prescribed number of repetitions had been completed at each 

station, the subject then moved to the next station. The 

subject continued moving until all eight exercise stations 

were completed. The subjects attempted to complete three 

circuits in the ten-minute period. When the subject could 

complete three circuits in the ten minutes, the number of 

repetitions at each station was increased. Cards were posted 

at each station stating the number of repetitions for each 

level of progression (Appendix J). The group was divided 

into ten teams for volleyball and at the conclusion of the 

ten-minute circuit training program, a double round robin 
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tournament was played. The teams remained the same for the 

first three weeks; at the end of this time new teams were 

formed for the remainder of the training period. The number 

of games won and lost was recorded for each team. 

Group II used the 5BX Plan of Calisthenics for ten 

minutes preceding the playing of volleyball. The exercises 

in the 5BX Plan are as follows; 

1. feet astride-arms upward—this exercise was done 

for two minutes; 

2. sit-ups--this exercise was done for two minutes; 

3. push-ups—this exercise was done for two minutes; 

4. stationary run-semi-squat jumps—this exercise was 

done for five minutes. 

A stop watch was used to time each exercise and each 

subject did as many repetitions of the exercise as possible 

in the specified time. 

After the completion of the ten-minute exercise program, 

the group was divided into ten teams and a double round 

robin tournament was played. The teams remained the same 

for the first three weeks; at the end of this time new teams 

were formed for the remainder of the training period. The 

number of games won and lost was recorded for each team. 

Group III participated in a ten-minute combination 

isotonic-isometric exercise program before playing volley-

ball. The Exer—Genie was used in this program as both 

isotonic and isometric exercises can be performed using this 
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instrument. The five exercises used were arbitrarily selected 

from exercises recommended by the manufacturers of the Exer-

Genie. The exercises were performed according to the instruc-

tions in the Exer-Genie Manual (4). The group was divided 

into five sub-groups with a sub-group starting at each 

exercise station. The sub-groups started at a different 

station each day. Each sub-group stayed at each exercise 

station for two minutes. During this two minutes each sub-

ject attempted to do as many repetitions of the prescribed 

exercises as possible. At the end of two minutes, all sub-

groups rotated to another station. There was an Exer-Genie 

available at each station for all subjects in a sub-group. 

At the end of the ten-minute Exer-Genie program, the group 

was divided into ten teams for colleyball and a double round 

robin tournament was played. The teams remained the same 

for the first three weeks; at the end of this time new teams 

were formed for the remainder of the training period. The 

number of games won and lost was recorded for each team. 

Group IV participated only in volleyball during the six-

week training period. The group was divided into ten teams 

with the teams playing games of volleyball and then partici-

pating in a double round robin tournament. The teams 

remained the same for the first three weeks; at the end of 

this time new teams were formed for the remainder of the 

training period. The number of games won and lost was re-

corded for each team. 
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Instruments Used in the Study 

AAHPER Youth Fitness Test 

Th e aahPER Youth Fitness Test was constructed in 1957 

by a panel of experts in the field of physical education. 

Since its establishment the test has been administered to 

over twenty-five million boys and girls (3, p. 16). Test 

norms for college men were established in 1960 (Appendix F). 

Ponthieux and Barker (6) found that the seven items of 

t^te AAHPER Youth Fitness Test actually measured three 

factors. The three factors are circulorespiratory endurance, 

represented by its loading on the 600-yard run-walk; gross 

body coordination, represented by a loading of .49 on the 

Softball throw; and explosive strength, represented by a 

loading of .80 on the standing broad jump. 

For high school boys, the reliability coefficients for 

the items were .74 for the 600-yard run-walk, .93 for the 

softball throw, and .90 for the standing broad jump (8). 

Fleishman (2) reports reliability coefficients of .93 for 

the softball throw and .90 for the standing broad jump. 

The Larson Outdoor Motor Ability Test 

Larson Outdoor Motor Ability Test was used to mea-

sure general motor ability. Larson (5), after experimenting 

with twenty-five motor ability items, constructed a four-

item motor ability test. The test consists of the following 

items: (a) baseball throw for distance, (b) chinning, 
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(c) bar snap, and {d) vertical jump. A multiple R of .98 

was obtained when the total score for the twenty-five motor 

ability items was correlated with the constructed test 

battery. The reliability coefficients were .8653 for the 

softball throw for distance, .9 280 for the bar snap, .8719 

for the chins, .8653 for the vertical jump, and .9333 for 

the total test battery. A scoring table for the test battery 

is found in Appendix E. 

Treatment of Data 

Each hypothesis was treated as a null hypothesis. Each 

of the stated hypotheses was arbitrarily rejected at the .05 

level of significance. Duncan's Multiple Range T§st was 

used to determine the level of significance of each hypoth-

esis . 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

Subjects for this study were college students enrolled 

in four sections of required physical education at Southwest 

Texas State University, San Marcos, Texas. Out of the 

original 254 subjects, the data from 213 subjects were used 

in this study. The groups were not statistically different 

on any of the physical fitness test items or the items from 

t'le L a r s o n Outdoor Motor Ability Test. 

Pretests on each item from the AAHPER Youth Fitness 

Test and the Larson Outdoor Motor Ability Test were adminis-

tered prior to the training period. At the conclusion of 

the six-week training period, posttests on each of the items 

were administered. Mean gains were calculated for each item 

in all four groups. All hypotheses of the study were treated 

in the null form by Duncan's New Multiple Range Test. Each 

null hypothesis was accepted or rejected at the .05 level of 

confidence. 

Results of the Study 

Data collected for the study are related to three 

factors of physical fitness and four factors of motor 

ability. The factors related to physical fitness are 

(1) gross body coordination—measured by the softball throw, 
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(2) circulorespiratory endurance—measured by the 600-yard 

run-walk, and (3) explosive strength—measured by the stand-

ing broad jump. Data pertaining to motor ability are ob-

tained by the use of the following items: (1) softball 

throw, (2) barsnap, (3) chinning, and (4) vertical jump. 

Table II contains the results of Group I, which was the 

circuit training group, on the three items of physical fit-

ness. There were fifty-five subjects in Group I. 

TABLE II 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP I 
ON THE THREE ITEMS OF THE AAHPER YOUTH FITNESS TEST 

Pretest Posttest 
Mean 
Gains 

Fisher1s 
t* Test Items Means S .D. Means S.D. 

Mean 
Gains 

Fisher1s 
t* L.S. 

Softball 
Throw 
(feet) 180.42 31.96 193.53 29. 01 13.11 5. 73 .001 

Broad 
Jump 
(inches) 91. 95 6. 37 92.98 6.60 1.03 2. 42 . 05 

600-yard 
run-walk 
(seconds) 104.91 8.57 104.34 7.99 - .57 1.12 NSD 

*Fisher's t for corre ated samples. 

The pretest mean for Group I on the softball throw was 

180.42 feet. The posttest mean was 193.53 feet. The mean 

gain was 13.11 feet. The mean gain was significant at 

greater than the .001 level of significance. The pretest 

mean for Group I on the standing broad jump was 91.95 inches. 
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The posttest mean was 92.98 inches. The mean gain was 1.03 

inches. The mean gain was significant at greater than the 

.05 level of significance. The pretest mean for Group I on 

the 600-yard run-walk was 104.91 seconds. The posttest mean 

was 104.34 seconds. Since this was a timed item, the decrease 

on the posttest means represents an improvement. The mean 

loss of .57 seconds was not significant at the .05 level of 

significance. 

The data included in Table III are the results of 

Group I, obtained on the four items of the Larson Outdoor 

Motor Ability Test. 

TABLE III 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP I 
ON THE ITEMS FROM THE LARSON OUTDOOR MOTOR ABILITY TEST 

Pretest Posttest 
Mean 
Gains 

Fisher1s 
t* Test Items Means S.D. Means S.D. 

Mean 
Gains 

Fisher1s 
t* L.S. 

Softball 
Throw 
(feet) 180.42 31.96 193.53 29.01 13.11 5. 73 .001 

Barsnap 
(inches) 52.38 8.44 59.07 7.44 6. 69 9. 82 .001 

Chins 
(number) 10. 27 3.51 11.49 3.76 1.22 4.73 .001 

Vertical Jump 
(inches) 20.38 3.00 21.49 2. 69 1.11 4. 64 .001 

*Fisher's t for corre• Lated samples. 

The pretest mean for Group I on the softball throw was 

180.42 feet. The posttest mean was 195.53 feet. The mean 
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gain was 13.11 feet. This mean gain was significant at 

greater than the .001 level of significance. The pretest 

mean for Group I on the barsnap was 52.38 inches. The post-

test mean was 59.07 inches. The mean gain was 6.69 inches. 

This mean gain was significant at greater than the .001 

level of significance. The pretest mean for Group I on the 

chins was 10.27 repetitions. The posttest mean was 11.49 

repetitions. The mean gain was 1.22 repetitions. This mean 

gain was significant at greater than the .001 level of sig-

nificance. The pretest mean for Group I on the vertical 

jump was 20.38 inches. The posttest mean was 21.49 inches. 

The mean gain was 1.11 inches. The mean gain was signifi-

cant at greater than the .001 level of significance. 

The data shown in Table IV were collected for Group II, 

which was the calisthenics group, on the three items of physi-

cal fitness. There were fifty-five subjects in Group II. 

The pretest mean for Group II for the softball throw was 

174.15 feet. The posttest mean for the softball throw was 

191.67 feet. The mean gain was 17.52 feet. This mean gain 

was significant at greater than the .001 level of signifi-

cance. The pretest mean for Group II on the standing broad 

jump was 90.89 inches. The posttest mean was 93.31 inches. 

The mean gain was 2.42 inches. The mean gain was signifi-

cant at greater than the .001 level of significance. The 

pretest mean for Group II on the 600-yard run-walk was 106.11 

seconds. The posttest mean was 102.76 seconds. Since this 
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TABLE IV 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP II 
ON THE THREE ITEMS OF THE AAHPER YOUTH FITNESS TEST 

Pretest Posttest 
Mean 
Gains 

Fisher's 
t* Test Items Mean S.D. Mean S.D. 

Mean 
Gains 

Fisher's 
t* L.S. 

Softball 
Throw 
(feet) 174.15 28.25 191.67 29. 87 17. 52 9. 80 .001 

Broad Jump 
(inches) 90.89 7.03 93.31 7.82 2.42 3.72 .001 

600-yard 
run-walk 
(seconds) 106.11 10. 22 102.76 8.90 - 3.35 5. 26 .001 
*Fisher's t for corre] Lated samples. 

was a timed item the decrease on the posttest mean represents 

an improvement. The mean loss of 3.35 seconds was signifi-

cant at greater than the .001 level of significance. 

Data collected for Group II on the four items from 

Larson's Outdoor Ability Test are shown in Table V. 

The pretest mean for Group II on the softball throw was 

174.15 feet. The posttest score was 191.67 feet. The mean 

gain was 17.52 feet. The mean gain was significant at 

greater than the .001 level of significance. The pretest 

mean for Group II on the barsnap was 50.93 inches. The post-

test mean was 55.20 inches. The mean gain was 4.27 inches. 

The mean gain was significant at greater than the .001 level 

of significance. The pretest mean for Group II for the 

chins was 9.29 repetitions. The posttest mean for the chins 
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TABLE V 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP II 
ON THE ITEMS FROM THE LARSON OUTDOOR MOTOR ABILITY TEST 

Pretest Posttest 
Mean 
Gains 

Fisher1s 
t* Test Items Means S.D. Means S.D. 

Mean 
Gains 

Fisher1s 
t* L.S. 

Softball 
Throw 
(feet) 174.15 28. 25 191.67 29.87 17.52 9.80 .001 

Barsnap 
(inches) 50.93 6.86 55. 20 6. 84 4. 27 5.52 .001 

Chins 
(number) 9.29 3.97 10.49 4.15 1.20 3.85 .001 

Vertical Jump 
(inches) 21.75 2.60 23.51 2. 81 1.76 5.24 .001 

*Fisher's t for correlated samples. 

was 10.49 repetitions. The mean gain was 1.20 repetitions. 

The mean gain was significant at greater than the .001 level 

of significance. The pretest mean for Group II on the 

vertical jump was 21.75 inches. The posttest mean was 23.51 

inches. The mean gain was 1.76 inches. The mean gain was 

significant at greater than the .001 level of confidence. 

The data collected for Group III, which was the com-

bination isotonic-isometric exercise group, on the three 

items of physical fitness are presented in Table VI. 

The pretest mean for Group III on the softball throw 

was 178.48 feet. The posttest mean was 186.04 feet. The 

mean gain was 7.56 feet. The mean gain was significant at 

greater than the .001 level of significance. The pretest 
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TABLE VI 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP III 
ON THE THREE ITEMS OF THE AAHPER YOUTH FITNESS TEST 

Pretest Posttest 
Mean 
Gains 

Fisher's 
t* Test Items Mean S.D. Mean S.D. 

Mean 
Gains 

Fisher's 
t* L.S. 

Softball 
Throw 
(feet) 178.48 26.85 186.04 31.04 7.56 4.49 .001 

Broad Jump 
(inches) 93.54 6. 88 94.76 5.94 1. 22 2.56 .05 

600-yard 
run-walk 
(seconds) 107.24 8.95 104.06 7.53 -3.18 4.27 .001 

*Fisher's t for corre ated samples. 

mean for Group III on the standing broad jump was-93.54 

inches. The posttest mean was 94.76 inches. The mean gain 

was 1.22 inches. The mean gain was significant at greater 

than the .05 level of significance. The pretest mean for 

Group III on the 600-yard run-walk was 107.24 seconds. The 

posttest mean was 104.06 seconds. Since this was a timed 

item, the decrease on the posttest mean indicates an im-

provement. The mean loss of 3.18 seconds was significant at 

greater than the .001 level of significance. 

The data obtained for the combination isotonic-isometric 

exercise group on the Larson Outdoor Motor Ability Test are 

analyzed in Table VII. 

The group who participated in the combination isotonic-

isometric exercise program had a pretest mean of 178.48 feet 
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. TABLE VII 

PRETEST MEANS, POSTTEST MEaNS, AND MEAN GAINS FOR GROUP III 
ON THE ITEMS FROM THE LARSON OUTDOOR MOTOR ABILITY TEST 

Pretest Posttest 
Mean 
Gains 

Fisher's 
t* Test Items Mean S.D. Mean S.D. 

Mean 
Gains 

Fisher's 
t* L.S. 

Softball 
Throw 
(feet) 178.48 26. 85 186.04 31.04 7.56 4.49 .001 

Barsnap 
(inches) 51.26 7.34 55.48 8.63 4.22 6.44 .001 

Chins 
(number) 10.24 4.39 10.93 4. 08 .69 2.34 .05 

Vertical Jump 
(inches) 21.15 2.50 22.43 2.56 1. 28 4.48 .001 

*Fisher1s t for corre] Lated samples. 

on the softball throw. The posttest mean was 186.04 feet. 

The mean gain of 7.56 feet was significant at the .001 level 

of significance. 

The pretest mean on the barsnap for Group III was 51.26 

inches. The posttest mean was 55.48 inches. The mean gain 

of 4.22 inches was significant at the .001 level of signifi-

cance . 

The combination isotonic-isometric exercise group had a 

pretest mean of 10.24 repetitions on the chins. The posttest 

mean was 10.9 3 repetitions. The mean gain of .69 repetitions 

was significant at the .05 level of significance. 

The pretest mean for Group III on the vertical jump was 

21.15 inches. The posttest mean was 22.4 3 inches. The mean 

gain was significant at the .001 level of significance. 
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The data collected for Group IV, which was the volley-

ball group, on the items of physical fitness are shown in 

Table VIII. There were forty-nine subjects in Group IV. 

TABLE VIII 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP IV 
ON THREE ITEMS FROM THE AAHPER YOUTH FITNESS TEST 

Test Items 

Pretest 

Mean S.D. 

Posttest 

Mean S.D. 
Mean 
Gains 

Fisher1s 
t* L.S. 

Softball 
Throw 
(feet) 

Broad Jump 
(inches) 

600-yard 
run-walk 
(seconds) 

185.45 

93.18 

104.61 

33. 93 

8.14 

9. 39 

187.94 

95.18 

106.73 

35.51 

7.04 

20.54 

2.49 

2.00 

2.12 

1. 44 

2.97 

.85 

NSD 

.01 

NSD 

*Fisher's t for corre ated samples. 

The pretest mean for Group IV on the Softball throw was 

185.45 feet. The posttest mean was 187.94 feet. The mean 

gain was 2.49 feet. The mean gain was not significant at the 

.05 level of significance. The pretest mean for Group IV on 

the standing broad jump was 93.18 inches. The posttest mean 

was 95.18 inches. The mean gain was 2.00 inches. The mean 

gain was significant at greater than the .01 level of sig-

nificance. The pretest mean for Group IV on the 600-yard 

run-walk was 104.61 seconds. Since this was a timed item, 

the increase in the posttest mean represented a loss in per-

formance. The mean gain of 2.12 seconds was not significant 

at the .05 level of significance. 
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The data collected for Group IV on the four items from 

the Larson Outdoor Motor Ability Test are presented in 

Table IX. 

TABLE IX 

PRETEST MEANS, POSTTEST MEANS, AND MEAN GAINS FOR GROUP IV 
ON THE ITEMS FROM THE LARSON OUTDOOR MOTOR ABILITY TEST 

Pretest Posttest 
Mean 
Gains 

Fisher's 
t* Test Items Mean S.D. Mean S.D. 

Mean 
Gains 

Fisher's 
t* L • S. 

Softball 
Throw 
(feet) 185.45 33. 93 187.94 35.51 2.49 1.44 NSD 

Barsnap 
(inches) 49.331 9.44 55.59 10.68 6. 26 6.08 .001 

Chins 
(number) 11. 33 3. 88 11.43 3.56 .10 .30 NSD 

Vertical Jump 
(inches) 21.47 3.04 22. 63 2.64 1.16 3.40 .01 

*Fisher's t for correl Lated samples. 

The pretest mean for Group IV on the softball throw was 

185.45 feet. The posttest mean was 187.94 feet. The mean 

gain was 2.49 feet. The mean gain was not significant at 

the .05 level of significance. The pretest mean for Group IV 

on the barsnap was 49.33 inches. The posttest mean was 55.59 

inches. The mean gain was 6.26 inches. The mean gain was 

significant at greater than the .001 level of significance. 

The pretest mean for Group IV on the chins was 11.33 repeti-

tions. The posttest mean was 11.43 repetitions. The mean 

gain was .10 repetitions. This mean gain was not significant 
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at the .05 level of significance. The pretest mean for 

Group IV on the vertical jump was 21.47 inches. The post-

test mean was 22.63 inches. The mean gain was 1.16 inches. 

This mean gain was significant at greater than the .01 level 

of significance. 

Hypothesis I stated that the mean gain in physical fit-

ness, as measured by each of the three items from the AAHPER 

Youth Fitness Test, for a group of high-physically-fit stu-

dents participating in a circuit training program would be 

greater than for groups of high-physically-fit students 

participating in (a) a combination isotonic-isometric exer-

cise program, (b) a calisthenics program, and (c) a volley-

ball pxograirt. 

An analysis of the data collected for the high-physically-

fit students in Groups I and II is presented in Table X. 

The group of high-physically-fit students participating 

in a circuit training program produced a mean gain of 7.83 

feet on the softball throw. The group of high-physically-

fit students participating in a calisthenics program produced 

a mean gain of 15.88 feet in the softball throw. The differ-

ence between the mean gains for the groups was 8.05 feet. 

This difference was not significant at the .05 level of sig-

nificance. The null hypothesis of no difference between the 

mean gains on the softball throw for the two groups was 

accepted and the stated hypothesis was rejected. 
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TABLE X 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR HIGH-PHYSICALLY-FIT 

IN GROUPS I AND II ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group II** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L. S. 

Softball Throw 
(feet) 7.83 15.88 8.05 9.16 NSD 

Broad Jump 
(inches) .78 2.06 1.28 2.33 NSD 

600-yard 
run-walk 
(seconds) .83 - 2.44 3. 27 2.48 .05 

*Group who participated in circuit training program. 

**Group who participated in calisthenics program. 

The group of high-physically-fit students participating 

in a circuit training program produced a mean gain of .78 

inches on the standing broad jump. The group of high-

physically-fit students participating in a calisthenics 

program produced a mean gain of 2.06 inches. The difference 

between the mean gain of 1.28 inches was not significant at 

the .05 level of significance. The null hypothesis of no 

difference between the mean gains on the standing broad jump 

was accepted and the stated hypothesis was rejected. 

The high-physically-fit students participating in the 

circuit training program had a mean gain of .83 seconds on 

the 600-yard run-walk. Since this was a timed event, the 

increase in the mean gain represents a decrease in 
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performance on this event. The high-physically-fit students 

participating in the calisthenics program produced a mean 

loss of 2.44 seconds. Since this was a timed event, the 

loss represents an improvement in performance. The difference 

between the mean gains for the groups was significant at the 

.05 level of significance. The null hypothesis of no differ-

ence between the mean gains on the 600-yard run-walk for the 

two groups was rejected. However, the significant difference 

was in the opposite direction of the stated hypothesis. 

The data collected in the high-physically-fit students 

Groups I and III on the three items of physical fitness are 

presented in Table XI. 

TABLE XI 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS IN HIGH-PHYSICALLY-FIT 

GROUPS I AND III ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball 
Throw 
(feet) 7.83 12.83 5.00 8.71 NSD 

Broad Jump 
(inches) .78 .56 .22 2.33 NSD 

600-yard 
run-walk 
(seconds) . 83 - 2.22 3. 05 2.40 .05 

Group who participated in the circuit training program. 

**Group who participated in the combination isotonic-
isometric exercise program. 
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The high-physically-fit students participating in a 

circuit training program had a mean gain of 7.83 feet on the 

softball throw. The high-physically-fit students participat-

ing in. a combination isotonic-isometric exercise program had 

a mean gain of 12.83 feet-. The difference between the mean 

gains of 5.00 feet was not significant at the .05 level of 

significance. The null hypothesis of no difference between 

the mean gains on the softball throw for the two groups was 

accepted. Therefore, the stated hypothesis was rejected. 

The high-physically-fit students in Group I had a mean 

gain of .78 inches on the standing broad jump. The high-

physically-fit students in Group III had a mean gain of .56 

mcaeb. o VV VJ xx or « ̂  2 xnches 

was not significant at the .05 level of significance. The 

null hypothesis of no difference between the mean gains on 

the standing broad jump for the two groups was accepted. 

The mean gain on the 600-yard run-walk for the high-

physically-fit students participating in a circuit training 

program was .83 seconds. The mean gain for the high-physically-

fit students participating in a combination .1 sotonic-isometric 

exercise program was -2.22 seconds. The difference between 

the mean gains was 3.05 seconds. This difference, which was 

in the direction of Group III, was significant at the .05 

level of significance. The null hypothesis of no difference 

between the mean gains on the 6 00-yard run-walk for the two 

groups was rejected. However, the difference was in the 

opposite direction of the stated hypothesis. 
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The data collected for the high-physically-fit stud-

dents in Groups I and IV on the three items of physical fit-

ness is analyzed in Table XII. 

TABLE XII 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS IN HIGH-PHYSICALLY-FIT 

GROUPS I AND IV ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group IV** 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball Throw 
(feet) 7. 83 I H

1 

• 00
 

00
 9.71 8. 84 .05 

Broad Jump 
(inches) .78 .41 .37 2.48 NSD 

600-yard 
run-walk 
(seconds) .83 -1.17 2.00 

— 1 i i j J v-,J 

2.31 NSD 

**Group who participated in volleyball program. 

The mean gain on the softball throw for the high-

physically-fit students in Group I was 7.83 feet. The high-

physically-fit students in Group IV had a mean loss of 1.88 

feet. The difference of 9.71 feet, which was in the direc-

tion of Group I, was significant at the .05 level of sig-

nificance. The null hypothesis of no difference between the 

mean gains on the softball throw for the two groups was re-

jected. Therefore, the stated hypothesis was accepted. 
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The mean gain on the standing broad jump for the high-

physically-fit students in Group I was .78 inches. The 

high-physically-fit students in Group IV had a mean gain of 

.41 inches in the standing broad jump. The difference of 

.37 between the mean gains was not significant. The null 

hypothesis of no difference between the mean gains on the 

standing broad jump for the two groups was accepted. 

The high-physically-fit students in Group I had a mean 

gain of .83 seconds in the 600-yard run-walk. The high-

physically-fit students in Group IV had a mean loss of 1.17 

seconds. The difference of 2.00 seconds between the two 

groups was not significant. The null hypothesis of no dif-

ference between the mean gains on Lhu GOO -yard run-walk for 

the two groups was accepted. Therefore, the stated hypoth-

esis was rejected. 

Hypothesis II stated that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of high-physically-

fit students participating in a combination isotonic-

isometric exercise program will be significantly greater 

than groups of high-physically-fit students participating in 

(a) a calisthenics program and (b) volleyball. 

The data collected for the high-physically-fit students 

in the group that participated in the combination isotonic-

isometric exercise program and the calisthenics program is 

presented in Table XIII. 
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TABLE XIII 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR HIGH-PHYSICALLY-FIT 

IN GROUPS II AND III ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 
Mean Gciins 

Range 
Product L.S. 

Softball 
Throw 
(feet) 15. 89 12. 83 3. 06 8. 71 NSD 

Broad Jump 
(inches) 2. 06 .56 1. 50 2.46 NSD 

600-yard 
run-walk 
(seconds) - 2.44 - 2.22 . 22 2.28 NSD 

**Group who participated iu 
program. 

.lie isometric exercise 

The mean gain for the high-physically-fit students who 

participated in the combination isotonic-isometric exercise 

program was 12.83 feet on the softball throw. The mean gain 

for the high-physically-fit students that participated in 

the calisthenics program was 15.89 feet. The difference 

between the mean gain was 3.06 feet. This difference was 

not significant at the .05 level of significance. Therefore, 

the null hypothesis of no difference between the mean gains 

was accepted and the stated hypothesis was rejected. 

The high-physically-fit students that participated in 

the combination isotonic-isometric exercise program had a 

mean gain of .56 inches in the standing broad jump. The. 
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high-physically-fit students that participated in the 

calisthenics program had a mean gain of 2.06 inches in the 

standing broad jump. The difference between the mean gains 

of 1.50 inches was not significant. The null hypothesis of 

no difference between the mean gains of the two groups on 

the standing broad jump was accepted and the stated hypoth-

esis was rejected. 

The high-physically-fit students in Group III had a 

mean loss of 2.22 seconds on the 600-yard run-walk. The 

high-physically-fit students in Group II had a mean loss of 

2.44 seconds. The difference of .22 seconds was not sig-

nificant. The null hypothesis of no difference between the 

mean gains of the hiyh-physically-fit students that partici-

pated in the combination isotonic-isometric exercise program 

and the calisthenics program on the 600-yard run-walk was 

accepted and the research hypothesis was rejected. 

The data obtained on the three items of physical fit-

ness for the high-physically-fit students in Group III and 

IV is presented in Table XIV. 

The high-physically-fit students that participated in 

the combination isotonic-isometric exercise program produced 

a mean gain of 12.83 feet on the Softball throw. The high-

physically-fit students that participated in the volleyball 

program had a mean loss of 1.8 8 feet. The difference.between 

the mean gains of 14.71 feet was significant at the .05 level 

of significance. The null hypothesis of no difference 
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TABLE XIV 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR HIGH-PHYSICALLY-FIT 

IN GROUPS III AND IV ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group III* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 18) 

Mean Gains 

Difference 
Between 
Mean Gains 

Range 
Product L.S. 

Softball Throw 
(feet) 12. 83 

00
 

CO 4 

7 1 14.71 9. 30 .05 

Broad Jump 
(inches) .56 . 41 .15 2.36 NSD 

600-yard 
run-walk 
(seconds) - 2.22 -1.18 1. 04 2.32 NSD 

isometric exercise program. 

**Group who participated in the volleyball program. 

between the mean gains for the two groups was rejected and 

the stated hypothesis was accepted. 

The high-physically-fit students that participated in 

the combination isotonic-isometric exercise program produced 

a mean gain of .56 inches on the standing broad jump. The 

high-physically-fit students that participated in the volley-

ball program produced a mean gain of .41 inches. The dif-

ference between the mean gains of .15 inches was not sig-

nificant at the .05 level of significance. The null hypothesis 

of no difference between the mean gains on the standing broad 

jump was accepted and the stated hypothesis was rejected. 
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The high-physically-fit students who participated in 

the combination isotonic-isometric exercise program produced 

a mean loss of 2.22 seconds on the 600-yard run-walk. The 

mean loss for the high-physica'lly-fit students in the volley-

ball group was 1.18 seconds. The difference between the 

mean gains was not significant at the .05 level of signifi-

cance. This finding was contrary to the stated hypothesis. 

Hypothesis III stated that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of high-physically-

fit students participating in a calisthenics program will be 

significantly greater than a group of high-physically-fit 

s Luuents pcti Lj.Cj.pci Lxng xii /olJLijybaH. 

An analysis of the data collected on the three physical 

fitness items for the high-physically-fit students that 

participated in the calisthenics program and volleyball 

program is presented in Table XV. 

The high-physically-fit students that participated in 

the calisthenics program produced a mean gain of 15.89 feet 

on the softball throw. The high-physically-fit students 

that participated in the volleyball program produced a mean 

loss of 1.88 feet. The difference of 17.77 feet on the soft-

ball throw was significant at the .05 level of significance. 

The null hypothesis of no difference between the mean gains 

on the softball throw for the two groups was rejected. The 



TABLE XV 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR HIGH-PHYSICALLY-FIT 

IN GROUPS II AND IV ON THE THREE ITEMS OF 
PHYSICAL FITNESS 
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Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 
Mean Gains 

Range 
Product L.S. 

Softball Throw 
(feet) 15.89 -1.88 ' 17.. 77 9.60 .05 

Broad Jump 
(inches) 2. 06 .41 1.6 5 2.56 NSD 

600-yard 
run-walk 
(seconds) - 2.22 -1.77 . 45 2. 32 NSD 

*Group who participated in calisthenics, 

**Group who participated in volleyball. 

significant difference was in the direction of the stated 

hypothesis. 

The high-physically-f.it students in the calisthenics 

group had a mean gain of 2.06 inches on the standing broad 

jump. The high-physically-fit students in the volleyball 

program had a mean gain of .41 inches. The difference 

between the mean gains of 1.65 inches was not significant at 

the .05 level of significance. The null hypothesis of no 

difference between the mean gains on the standing broad jump 

for the two groups was accepted. The stated hypothesis was 

rej ected. 

On the 60 0-yard run-walk the high-physically-fit stu-

dents in the calisthenics program had a mean loss of 2.22 
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seconds. The high-physically-fit students in the volleyball 

group produced a mean loss of 1.17 seconds. The difference 

between the two mean losses of .45 seconds was not signifi-

cant. The null hypothesis of no difference between the mean 

gains on the 60 0-yard run-walk for the two groups was 

accepted. 

Hypothesis IV states that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of low-physically-fit 

students participating in a combination isotonic-isometric 

exercise program will be significantly greater than for 

groups of low-physically-fit students participating in 

(a) a circuit training -̂rogj-'am, (b) a callsthanics program, 

and (c) volleyball. 

A comparison of the low-physically-fit students that 

participated in the combination isotonic-isometric exercise 

program with the low-physically-fit students that partici-

pated in the circuit training program on the three physical 

fitness items is shown in Table XVI. 

The low -physically-fit in the combination isotonic-

isometric exercise program produced a mean gain of 2.39 feet 

on the softball throw. The low-physically-fit in the circuit 

training group produced a mean gain of 16.89 feet. The 

difference between the mean gain of 14.50 feet was signifi-

cant at the .05 level of significance. However, this 
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TABLE XVI 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT 

IN GROUPS III AND I ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group III* 
(N = 18) 

Mean Gains 

Group I** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 2.39 16.89 14.50 8. 78 .05 

Broad Jump 
(inches) 2.17 1. 72 .45 2.94 NSD 

600-yard 
run-walk 
(seconds) -4. 89 -1.44 3. 45 10.49 NSD 

isometric exercise program. 

**Group who participated in the circuit training pro-
gram. 

significant difference was in the opposite direction of the 

stated hypothesis. 

The low-physically-fit students in the: combination 

isotonic-isometric exercise program produced a mean gain of 

2.17 inches on the standing broad jump. The low-physically-

fit students in the circuit training group produced a mean 

gain of 1.72 inches. The difference between the mean gain 

os .45 inches was not significant at the .05 level of sig-

nificance. The null hypothesis of no difference between the 

mean gain on the standing broad jump for the two groups was 

accepted. Therefore, the stated hypothesis was rejected. 



88 

The low-physically-fit in the combination isotonic-

isometric exercise group produced a mean loss of 4.89 

seconds on the 600-yard run-walk. The low-physically-fit 

in the circuit training group produced a mean loss of 1.44 

seconds. Although the difference between the mean losses 

was in the direction of Group III, the difference was not 

significant at the .05 level of significance. The null 

hypothesis of no difference between the mean losses on the 

600-yard run-walk for the two groups was accepted and the 

stated hypothesis was rejected. 

A comparison of the low-physically-fit students in the 

combination isotonic-isometric exercise program and the low-

physically-fit students in the calisthenics program on the 

three items of physical fitness is shown in Table XVII. 

The low-physically-fit students in Group II produced a 

mean gain of 18.9 4 feet on the Softball throw. The low-

physically-fit students in Group III produced a mean gain of 

2.39 feet. The difference between the mean gains of 16.55 

feet was significant at the .05 level of significance. The 

null hypothesis of no difference between the mean gains for 

the two groups on the softball throw was rejected. However, 

the difference was in the opposite direction of the stated 

hypothesis. 

The mean gain for the low-physically-fit students who 

participated in the calisthenics program was 2.5 6 inches on 

the standing broad jump. The mean gain for the low-

physically-fit students who participated in the combination 
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TABLE XVII 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT 

IN GROUPS II AND III ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball 
Throw 
(feet) 18.94 2.39 16.55 9. 23 .05 

Broad Jump 
(inches) 2.56 2.17 .39 2.94 NSD 

600-yard 
run-walk 
(seconds) - 4.44 -4. 89 .45 9.97 NSD 

*Group who participated in calisthenics program. 

*vVGroup who participated in combination isotonic-
isometric exercise program. 

isotonic-isometric program was 2.17 inches. The difference 

between the mean gain of .39 inches was not significant. 

The null hypothesis of no difference between the mean gains 

on the standing broad jump was accepted. 

The mean loss for the low-physically-fit students who 

participated in the calisthenics program was 4.44 seconds on 

the 600-yard run-walk. The mean loss for the low-physically-

fit students who participated in the combination isotonic-

isometric exercise program was 4.89 seconds. The difference 

between the mean losses of .45 seconds was not significant. 

The null hypothesis of no difference between the mean losses 

on the 600-yard run-walk for the two groups was accepted. 
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The data collected on the three items of physical fit-

ness ;for the low-physically-fit students in Groups III and 

IV are presented in Table XVIII,. 

TABLE XVI13 

MEAN GAIN SCORES, DIFFERENCES BETWEEN THE MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT IN 

GROUPS III AND IV ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group III* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball Throw 
(feet) 2.39 1.76 .63 8.90 NSD 

Broad Jump 
(inches) 2.17 3.00 . 83 3.13 NSD 

600-yard 
run-walk 
(seconds) -4. 89 8.00 12. 89 10.99 .05 

isometric exercise program. 

**Group who participated in the volleyball program. 

The mean gain, on the Softball throw for the low-

physically-fit students in Group III was 2.39 feet. The 

low-physically-fit students who participated in the volley-

ball program produced a mean gain of 1.76 feet on the soft-

ball throw. The difference between the mean gains of .63 

feet was not significant. The null hypothesis of no differ-

ence between the mean gains, on the softball throw, was 

accepted. 
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The low-physically-fit students who participated in the 

combination isotonic-isometric exercise program had a mean 

gain of 2.17 inches on the standing broad jump. A mean gain 

of 3.00 inches was produced by the low-physically-fit stu-

dents who participated in the volleyball program. The dif-

ference between the mean gains of .83 inches, for the two 

groups, was not significant. The null hypothesis of no dif-

ference between the mean gains on the standing broad jump 

was accepted. 

The low-physically-fit students who participated in the 

combination isotonic-isometric exercise program produced a 

mean loss of 4.89 seconds on the 600-yard run-walk. The 

low -physically -fit otu&entc who participated in the volley-

ball program produced a mean gain of 8.00 seconds. The 

difference between the mean gains of 12.89 seconds was sig-

nificant at the .05 level of significance. The null hypoth-

esis of no difference between the mean gains on the 600-yard 

run-walk was rejected. Therefore, the stated hypothesis was 

accepted. 

Hypothesis V states that the mean gain in physical fit-

ness, as measured by each of the three items from the AAHPER 

Youth Fitness Test, for a group of low-physically-fit stu-

dents participating in a circuit training program will be 

significantly greater than for groups of low-physically-fit 

students participating in (a) calisthenics program and (b) a 

volleyball program. 
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A comparison of the data collected for the low-

physically-fit students who participated in the circuit 

training program and the calisthenics program is shown in 

Table XIX. 

TABLE XIX 

MEAN GAIN SCORES, DIFFERENCES BETWEEN THE MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT 

IN GROUPS I AND II ON THE THREE 
ITEMS OF PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group II** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 

16. 89 18.94 2.05 8.78 NSD 

Broad Jump 
(inches) 1.72 2.56 . 84 3.09 NSD 

600-yard 
run-walk 
(seconds) - 1.44 - 4.44 3.00 9.97 NSD 

* * Group who participated in calisthenics program. 

A mean gain of 16.89 feet on the softball throw was 

produced by the low-physically-fit students who participated 

in the circuit training program. The low-physically-fit 

students who participated in the calisthenics program had a 

mean gain of 18.94 feet. The difference between the mean 

gains on the softball throw was not significant. The null 

hypothesis of no difference between the mean gains on the 

softball throw was accepted. Therefore, the stated hypothesis 

was rejected. 
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A mean gain of 1.7 2 inches on the standing broad jump 

was produced by the group of low-physically-fit students 

who participated in the circuit training program. The group 

of low-physically-fit students who participated in the 

calisthenics program produced a mean gain of 2.56 inches. 

The difference between the mean gains was not significant. 

The null hypothesis of no difference between the mean gains 

on the standing broad jump was accepted. The stated hypoth-

esis was rejected. 

The low-physically-fit students who participated in the 

circuit training program experienced a mean loss of 1.44 

seconds on the 600-yard run-walk. A mean loss of 4.44 

seconds was produced by the low-physically-fit students who 

participated in the calisthenics program. The difference 

between the mean losses of 3.00 seconds was not significant. 

The null hypothesis of no difference between the mean gains 

on the 600-yard run-walk for the two groups was accepted. 

The stated hypothesis was rejected. 

The data collected on the three items of physical fit-

ness for the low-physically-fit students who participated in 

the circuit training program and the volleyball program are 

presented in Table XX. 

A mean gain of 16.89 feet on the Softball throw was 

produced by the low-physically-fit students who participated 

in the circuit training program. A mean gain of 1.76 feet 

was produced by the low-physically-fit students which 
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TABLE XX 

MEAN GAINS, DIFFERENCES BETWEEN THE MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT 

IN GROUPS I AND IV ON THE THREE ITEMS 
OF PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 16. 89 1.76 15.13 9.37 .05 

Broad Jump 
(inches) 1.72 3. 00 1.28 3.24 NSD 

600-yard 
run-walk 
(seconds) - 1.44 8.00 9.44 10.11 NSD 

*Group who participated in circuit training program. 

**Group who participated in volleyball program. 

participated in the volleyball program. The difference 

between the mean gains of 15.13 feet was significant. The 

null hypothesis of no difference between the mean gains on 

the softball throw was rejected. The stated hypothesis was 

accepted. 

The low-physically-fit students who participated in the 

circuit training program had a mean gain of 1.72 inches on 

the standing broad jump. The low-physically-fit students 

who participated in the volleyball program had a mean gain 

of 3.00 inches. The difference between the mean gains of 

1.28 inches was not significant. The null hypothesis of no 

difference between the mean gains on the standing broad jump 

was accepted. The stated hypothesis was rejected. 
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A mean loss of 1.44 seconds on the 600-yard run-walk 

was produced by the low-physically-fit students who partici-

pated in the circuit training program. A mean gain of 8.00 

seconds was produced by the low-physically-fit students who 

participated in the volleyball program. There was no sig-

nificant difference between the mean gains on the 600-yard 

run-walk. 

Hypothesis VI states that there will be no significant 

difference in mean gains in physical fitness, as measured by 

each of the three items from the AAHPER Youth Fitness Test, 

for a group of low-physically-fit students participating in 

a calisthenics program and a group of low-physically-fit 

students participating in a volleyball program. 

A comparison of the mean gains on the three items of 

physical fitness for the low-physically fit students who 

participated in the calisthenics program and the volleyball 

program is shown in Table XXI. 

The group of low-physically-fit students who partici-

pated in the calisthenics program had a mean gain of 18.94 

feet on the softball throw. The group of low-physically-fit 

students who participated in the volleyball program had a 

mean gain of 1.76 feet. The difference between the mean 

gains was significant at better than the .05 level of sig-

nificance. The null hypothesis of no difference between the 

mean gains was rejected. 
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TABLE XXI 

MEAN GAIN SCORES, DIFFERENCES BETWEEN MEAN GAINS, AND 
DUNCAN'S RANGE PRODUCTS FOR LOW-PHYSICALLY-FIT 

IN GROUPS II AND IV ON THE THREE ITEMS OF 
PHYSICAL FITNESS 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 18.94 1.76 17.18 9.67 .05 

Broad Jump 
(inches) 2.56 3.00 .44 2.98 iNSD 

600-yard 
run-walk 
(seconds) - 4.44 8. 00 12.44 10.64 .05 

**Group who participated in volleyball program. 

The mean gain on the standing broad jump for the group 

of low-physically-fit students who participated in the 

calisthenics program was 2.56 inches. The mean gain of the 

group of low-physically-fit students who participated in the 

volleyball program was 3.00 inches. The difference between 

the mean gain of .44 inches was not significant. The null 

hypothesis of no difference between the mean gains on the 

standing broad jump was accepted. 

A mean loss of 4.44 seconds on the 600-yard run-walk 

was produced by the group of low-physically-fit students who 

participated in the calisthenics program. A mean gain of 

8.00 seconds was produced by the group of low-physically-fit 

students who participated in the volleyball program. . The 
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difference between the mean gains was significant at the .05 

level of significance. The null hypothesis of no difference 

between the mean gains on the 600-yard run-walk was rejected. 

Hypothesis VII states that the mean gain in general 

motor ability, as measured by each of the four items from 

the Larson Outdoor Motor Ability Test, for a group of high-

physically-fit students participating in a volleyball pro-

gram will be significantly greater than for groups of high-

physically-fit students participating in (a) a circuit 

training program, (b) a combination isotonic-isometric exer-

cise program, and (c) a calisthenics program. 

A comparison of the mean gains on the four items of 

iactor ability for the high-^hyaically-fit students who 

participated in the volleyball program and the circuit 

training program is shown in Table XXII. 

The mean gain on the softball throw for the high-

physically-fit students who participated in the circuit 

training program was 7.83 feet. The group of high-physically-

fit students who participated in the volleyball program pro-

duced a mean loss of 1.88 feet. The difference between the 

mean gains was significant at the .05 level of significance. 

The null hypothesis of no difference between the mean gains 

on the softball throw for the two groups was rejected. How-

ever, the difference was in the opposite direction from the 

stated hypothesis. 
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TABLE XXII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS I AND IV ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 7. 83 

00 
00 • 

1—
I 

1 9.71 00
 

• 00
 4̂
 

.05 

Barsnap 
(inches) 5. 61 8.94 3.33 4.33 NSD 

Chins 
(number) 1.61 - .53 2.14 1.65 .05 

Vertical Jump 
(inches) .94 .88 .06 1.53 NSD 

**Group who participated in volleyball, 

The mean gains on the barsnap for the high-physically-

fit students who participated in the circuit training program 

was 5.61 inches. The mean gain for the high-physically-fit 

students who participated in the volleyball program was 8.94 

inches. Although the larger mean gain was produced by the 

volleyball group, the differences between the mean gains was 

not significant. 

The mean gain on the chins for the high-physically-fit 

students who participated in the circuit training program 

was 1.61 repetitions. The high-physically-fit students who 

participated in the volleyball program produced a mean loss 

of .53 repetitions. The difference between the mean gains 
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was significant at the .05 level of significance. However, 

the difference was in the opposite direction from the stated 

hypothesis. 

The mean gain on the vertical jump for the high-

physically-fit students who participated in the circuit 

training program was .94 inches. The high-physically-fit 

students who participated in the volleyball program produced 

a mean gain of .88 inches. There was no significant differ-

ence between the mean gains for the two groups. The null 

hypothesis of no difference between the mean gains on the 

vertical jump was accepted. 

A comparison of the mean gains of the four items of 

motor ability for the h.Lgh--physic..illy~fit students who 

participated in the volleyball program and the calisthenics 

program is presented in Table XXIII. 

The high-physically-fit students in Group II produced a 

mean gain of 15.89 feet on the softball throw. The high-

physically-fit students in Group IV had a mean loss of 1.88 

feet. The difference between the mean gains was significant 

at the .05 level of significance. The null hypothesis of 

no difference between the mean gains on the softball throw 

was rejected. However, the greater gain was in the opposite 

direction of the stated hypothesis. 

The high-physically-fit students in Group II had a mean 

gain of 5.94 inches on the barsnap. The high-physically-fit 

students in Group IV had a mean gain of 8.9 4 inches. . Although 
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TABLE XXIII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS II AND IV ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L«S • 

Softball Throw 
(feet) 15.89 -1.88 17.77 9.60 .05 

Barsnap 
(inches) 5.94 8.94 3.00 4.11 NSD 

Chins 
(number) 1.11 - .53 1.64 1.60 .05 

Vertical Jump 
(inches) 2.67 . 88 1. 79 1.66 .05 

tAGroup who participated in volleyball program. 

the greater mean gain was produced by Group IV, the differ-

ence between the mean gains was not significant. The null 

hypothesis of no difference between the mean gains on the 

barsnap was accepted. 

The high-physically-fit students in Group II had a mean 

gain of 1.11 repetitions on the chins. The high-physically-

fit in Group IV had a mean loss of .53 repetitions. The 

difference between the mean gains was significant at the .05 

level of significance. The greater gain was in the opposite 

direction of the stated hypothesis. 

The mean gain on the vertical jump for the high-

physically-fit students in Group II was 2.67 inches. The 
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high-physically-fit students in Group IV had a mean gain of 

.88 inches. The difference between the mean gains was sig-

nificant at the .05 level of significance. The null hypoth-

esis of no difference between the mean gains on the vertical 

jump was rejected. However, the greater mean gain was in 

the opposite direction of the stated hypothesis. 

A comparison of the mean gains on the four items of 

motor ability for the high-physically-fit students in 

Groups III and IV is shown in Table XXIV. 

TABLE XXIV 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS III AND IV ON THE FOUR ITEMS OF-
M)TOR ABILITY 

Test Items 

Group III* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L • S. 

Softball Throw 
(feet) 12.83 -1. 88 14.71 9.30 .05 

Barsnap 
(inches) 4.94 8.94 4. 00 4.47 NSD 

Chins 
(number) - . 06 - .53 .47 1. 52 NSD 

Vertical Jump 
(inches) 

£„ 
1.22 . 88 .34 1.61 NSD 

isometric exercise program. 

**Group who participated in volleyball program. 

The high-physically-fit students in Group III produced 

a mean gain of 12.83 feet on the softball throw. The. 
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high-physically-fit students in Group IV had a mean loss of 

1.88 feet. The difference between the mean gains was sig-

nificant at the .05 level of significance. The null hypoth-

esis of no difference between the mean gains on the softball 

throw was rejected. The greater gain was in the opposite 

direction of the stated hypothesis. 

The mean gain on the barsnap for the high-physically-

fit students in Group IV had a mean loss of 1.88 feet. The 

difference between the mean gains was significant at the .05 

level of significance. The null hypothesis of no difference 

between the mean gains on the softball throw was rejected. 

The greater gain was in the opposite direction of the stated 

hypothesis. 
* 

The mean gain on the barsnap for the high-physically-

fit students in Group III was 4.94 inches. The mean gain 

for the high-physically-fit students in Group IV was 8.94 

inches. There was no significant difference between the mean 

gains on the barsnap for the two groups. 

The high-physically-fit students in Group III had a 

mean loss of .06 repetitions on the chins. The high-

physically-fit students in Group IV had a mean loss of .53 

repetitions. The difference between the mean loss was .46 

repetitions. The null hypothesis of no difference between 

the mean gains on the chins was accepted. 

The high-physically~fit students in Group III had a 

mean gain of 1.22 inches on the vertical jump. The 
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high-physically-fit students in Group IV produced a mean 

gain of .88 inches. The difference between the mean gains 

of .34 inches was not significant. The null hypothesis of 

no difference between the mean gains on the vertical jump 

was accepted. 

Hypothesis VIII states that the mean gain in general 

motor ability, as measured by each item from the Larson Out-

door Motor Ability Test, for a group of high-physically-fit 

students participating in a circuit training program will 

be significantly greater than for groups of high-physically-

fit students participating in (a) a combination isotonic-

isometric exercise program and (b) a calisthenics program. 

A comparison oi the mean gains on Lne roar items of 

general motor ability for the high-physically-f.it students 

in Groups I and III is shown in Table XXV. 

The high-physically-fit students in Group I produced a 

mean gain of 7.83 feet on the softball throw. The mean gain 

for the high-physically-fit students in Group III was 12.83 

feet. There was no significant difference between the mean 

gains on the softball throw for the two groups. 

The mean gain on the barsnap for the high-physically-

fit students in Group I was 5.61 inches. The mean gain for 

high-physically-fit students in Group III was 4.94 inches. 

The difference between the mean gains of .66 inches was not 

significant. 
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TABLE XXV 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS I AND III ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball 
Throw 
(feet) 7. 83 12.83 5.00 8.71 NSD 

Barsnap 
(inches) 5.61 4.94 .67 4.05 NSD 

Chins 
(number) 1. 61 - . 06 1.67 1.58 .05 

Vertical Jump 
(inches) .94 1. 22 .28 1. 51 NSD 

*Group who participated in circuit training" program. 

**Group who participated in isotonic-isometric exercise 
program. 

The high-physically-fit students in Group I had a mean 

gain of 1.61 repetitions on the chins. The high-physically-

fit students in Group III had a mean loss of .06 repetitions. 

The difference between the mean gains was significant. The 

null hypothesis of no difference between the mean gains on 

the chins was rejected. The greater mean geiins on the chins 

was in the direction of the stated hypothesis. 

A mean gain of .94 inches on the vertical jump was pro-

duced by the high-physically-fit students in Group I. The 

mean gain for the high-physically-fit students in Group III 

was 1.22 inches. The difference between the mean gains of 

.28 inches was not significant. 
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A comparison of the mean gains for the high-physically-

fit students in Groups I and II on the four items of motor 

ability is shown in Table XXVI. 

TABLE XXVI 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS I AND II ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group II** 
(N - 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball Throw 
(feet) 7. 83 15. 89 8. 06 9.16 NSD 

Barsnap 
(inches) 5.61 5.94 . 33 4.05 NSD 

Chins 
(number) 1. 61 1.11 .50 1.50 NSD 

Vertical Jump 
(inches) .94 2. 67 1. 73 1. 58 .05 

*Group who participated in circuit training program. 

**Group who participated in calisthenics program. 

The high-physically-fit students in Group I had a mean 

gain of 7.83 feet on the softball throw. The mean gain for 

the high-physically-fit students in Group II was 15.89 feet. 

The difference between the mean gains on the softball throw 

was not significant. 

The mean gain on the barsnap for the high-physically-

fit students in Group I was 5.61 inches. The mean gain for 

the high-physically-fit students in Group II was 5.94 inches, 
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The difference between the mean gains of .33 inches was not 

significant. 

The mean gain on the chins for the high-physically-fit 

students in Group I was 1.61 repetitions. The mean gain for 

the high-physically-fit in Group II was 1.11 repetitions. 

The difference between the mean gains was not significant. 

The high-physically-fit students in Group I produced a 

mean gain of .94 inches on the vertical jump. The high-

physically-fit in Group II had a mean gain of 2.67 inches. 

The difference between the mean gain of 1.73 inches was sig-

nificant. However, the greater mean gain was in the opposite 

direction of the stated hypothesis. 

IiypoC-Jiisxo J.sCauco CiidC. t-ixo luciciii gtixxi in general 

motor ability, as measured by each of the four items from 

the Larson Outdoor Motor Ability Test, for a group of high-

physically-fit students participating in a combination 

isotonic-isometric exercise program will be significantly 

greater than for groups of high-physically-fit students 

participating in a calisthenics program. 

A compax'ison of the mean gains on the four items of 

motor ability for the high-physically-fit students in 

Groups II and III, is shown in Table XXVII. 

The high-physically-fit students in Group II had a 

mean gain of 15.89 feet on the softball throw. The mean 

gain for the high-physically-fit in Group III was 12.83 
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TABLE XXVII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE HIGH-PHYSICALLY-FIT IN 

GROUPS II AND III ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball 
Throw 
(feet) 15.89 12. 83 3.06 8.71 NSD 

Barsnap 
(inches) 5.94 4.94 1.00 4.26 NSD 

Chins 
(number) 1.11 - .06 1.17 1.50 NSD 

Vertical Jump 
(inches) 2. 67 1. 22 1.45 1.51 NSD 

* Group who participated in r. teenies program, 

**Group who participated in isotonic-isometric exercise 
program. 

feet. The difference between the mean gains of 3.06 feet 

was not significant. 

The high-physically-fit students in Group II produced 

a mean gain of 5.9 4 inches on the barsnap. The mean gain 

for the high-physically-fit students in Group III was 4.94 

inches. The difference between the mean gains was not sig-

nificant. 

The mean gain on the chins for the high-physically-fit 

students in Group II was 1.11 repetitions. The high-

physically-fit students in Group III had a mean loss of .06 
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repetitions. The difference between the mean gains of 1.17 

repetitions was not significant. 

The high-physically-fit students in Group II had a mean 

gain of 2.67 inches on the vertical jump. The mean gain for 

the high-physically-fit students in Group III was 1.22 

inches. The difference between the mean gains of 1.45 inches 

was not significant. 

Hypothesis X states that the mean gain in general motor 

ability, as measured by each of the four items from the 

Larson Outdoor Motor Ability Test, for a group of low-

physically-fit students participating in a circuit training 

program will be significantly greater than for groups of 

low-physically-fit students participating in (a) a combina-

tion isotonic-isometric exercise program, (b) a calisthenics 

program, and (c) a volleyball program. 

A comparison of the mean gains on the four items of 

motor ability for the low-physically-fit students who partici-

pated in the circuit training program and combination 

isotonic-isometric exercise program, is shown in Table XXVIII 

The low-physically-fit students in Group I produced a 

mean gain of 16.89 feet on the softball throw. The mean 

gain for the low-physically-fit students in Group III was 

2.39 feet. The difference between the mean gains of 14.50 

feet was significant at the .05 level of significance. The 

greater mean gain was in the direction of the stated hypoth-

esis. 
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TABLE XXVIII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE LOW-PHYSICALLY-FIT IN 

GROUPS I AND III ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball 
Throw 
(feet) 16. 89 2.39 14.50 8. 78 .05 

Barsnap 
(inches) 7.78 4. 22 3.56 3.79 NSD 

Chins 
(number) 1.16 . 78 .38 1.24 NSD 

Vertical Jump 
(inches) 1.11 1.50 . 39 1. 70 NSD 

**Group who participated in the combination isotonic-
isometric exercise program. 

The low-physically-fit students in Group I had a mean 

gain of 7.78 inches on the barsnap. The mean gain for the 

low-physically-fit in Group III was 4.22 inches. Although 

the greater mean gain was produced by Group I, the difference 

between the mean gains was not significant. 

The mean gain for the low-physically-fit students in 

Group I on the chins was 1.16 repetitions. The mean gain 

for the low-physically-fit students in Group III was .78 

repetitions. The difference between the mean gains of .38 

repetitions was not significant. 
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The low-physically-fit students in Group I produced a 

mean gain of 1.11 inches on the vertical jump. The low-

physically-fit students in Group III had a mean gain of 1.50 

inches. The difference between the mean geiins on the 

vertical jump was not significant. 

The mean gains and differences between the mean gains 

for the low-physically-fit students in Group I and II on 

the four items of motor ability are shown in Table XXIX. 

TABLE XXIX 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE LOW-PHYSICALLY-FIT IN 

GROUPS I AND II ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group II** 
(N = 18) 

Mean Gains 

Difference 
Between 
Mean Gains 

Range 
Product L.S. 

Softball Throw 
(feet) 16. 89 18.94 2.05 8.78 NSD 

Barsnap 
(inches) 7.78 3.06 4. 72 3.91 .05 

Chins 
(number) 1.16 1.11 . 05 1.79 NSD 

Vertical Jump 
(inches) 1.11 2.00 . 89 1.76 NSD 

*Group who participated in circuit training program. 

**Group who participated in calisthenics program. 

The mean gain on the softball throw, for the low-

physically-fit students in Group I, was 16.89 feet. The 

mean gain for the low-physically-fit students in Group II 
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was 18.94 feet. The difference between the mean gains of 

2.05 feet was not significant. 

The low-physically-fit students in Group I produced a 

mean gain of 7.78 inches on the barsnap. The low-physically-

fit students in Group II had a mean gain of 3.06 inches. 

The difference between the mean gains of 4.72 inches was 

significant at the .05 level of significance. The greater 

mean gain was in the direction of the stated hypothesis. 

The mean gain on the chins for the low-physically-fit 

students in Group I was 1.16 repetitions. The mean gain 

for the low-physically-fit students in Group II was 1.11 

repetitions. The difference between the mean gains on the 

chins was not significant. 

The low-physically-fit students in Group I had a mean 

gain of 1.11 inches on the vertical jump. The mean gain for 

the low-physically-fit students in Group II was 2.00 inches. 

The difference between the mean gains of .89 inches was not 

significant. 

A comparison of the mean gains on the four items of 

motor ability for the low-physically-fit students in Groups 

I and IV is shown in Table XXX. 

The low-physically-fit students in Group I had a mean 

gain of 16.89 feet on the softball throw. The mean gain for 

the low-physically-fit in Group IV was 1.76 feet. The dif-

ference between the mean gains of 15.13 feet was significant. 
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TABLE XXX 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCT FOR LOW-PHYSICALLY-FIT IN GROUPS 
I AND IV ON THE FOUR ITEMS OF MOTOR ABILITY 

Test Items 

Group I* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 16.89 1.76 15.13 9.37 .05 

Barsnap 
(inches) 7.78 4. 82 2.96 3. 65 NSD 

Chins 
(number) 1.16 .65 .51 1.30 NSD 

Vertical Jump 
(inches) 1.11 1.24 .13 1.64 NSD 

*Group who participated in circuit training program. 

**Group who participated in volleyball program. 

The greater mean gain was in the direction of the stated 

hypothesis. 

The mean gain on the barsnap for the low-physically-fit 

students in Group I was 7.78 inches. The mean gain for the 

low-physically-fit students in Group IV was 4.82 inches. 

The difference between the mean gains was not significant. 

The low-physically-fit students in Group I produced a 

mean gain of 1.16 repetitions on the chins. The mean gain 

on the chins for the low-physically-fit in Group IV was .65 

repetitions. The difference between the mean gains of .51 

was not significant. 

The low-physically-fit students in Group I produced a 

mean gain of 1.11 inches on the vertical jump. The mean 
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gain for the low-physically-fit students in Group IV was 

1.24 inches. The difference between the mean gains of .13 

inches was not significant. 

Hypothesis XI states that the mean gain in general motor 

ability, as measured by each of the four items from the 

Larson Outdoor Motor Ability Test, for a group of low-

physically-fit students participating in a combination 

isotonic-isometric exercise program will be significantly 

greater than for groups of low-physically-fit students 

participating in (a) a calisthenics program and (b) a 

volleyball program. 

The mean gains and differences between the mean gains 

on the four items of motor ability for the low-physically-

fit students in Groups II and III are shown in Table XXXI. 

The low-physically-fit students in Group II had a mean 

gain of 18.94 feet on the Softball throw. The mean gain for 

the low-physically-fit students in Group III was 2.39 feet. 

The difference between the mean gains of 16.55 feet was sig-

nificant at the .05 level of significance. However, the 

greater mean gain was in the opposite direction of the 

stated hypothesis. 

The mean gain of the barsnap for the low-physically-fit 

students in Group II was 3.06 inches. The mean gain for 

the low-physically-fit students in Group III was 4.33 inches. 

Although the greater mean gain was in the direction of the 
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TABLE XXXI 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCT FOR THE LOW-PHYSICALLY-FIT IN GROUPS 

II AND III ON THE FOUR ITEMS OF 
MOTOR ABILITY 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group III** 
(N = 18) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball 
Throw 
(feet) 18.94 2.39 16.55 9. 23 .05 

Barsnap 
(inches) 3.06 4. 33 1. 27 3.60 NSD 

Chins 
(number) 1.11 .78 . 33 1.18 NSD 

Vertical Jump 
(inches) 2.00 1.50 .50 1.62 NSD 

**Group who participated in isotonic-isometric program. 

stated hypothesis, the difference between the mean gains was 

not significant. 

The low-physically-fit students in Group II had a mean 

gain of 1.11 repetitions on the chins. The mean gain for 

the low-physically-fit students in Group III was .78 repeti-

tions. The difference between the mean gains of .33 repeti-

tions was not significant. 

The mean gain on the vertical jump for the low-physically-

fit students in Group II was 2.00 inches. The mean gain for 

the low-physically-fit students in Group IV was 1.50 inches. 

The difference between the mean gains of .50 inches was not 

significant. 
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A comparison of the mean gains on the four items of 

motor ability for the low-physically-fit students in Groups 

III and IV is presented in Table XXXII. 

TABLE XXXII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR THE LOW-PHYSICALLY-FIT IN GROUPS 

III AND IV ON THE FOUR ITEMS OF MOTOR ABILITY 

Test Items 

Group III* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 2. 39 1. 76 .63 

O
 * 

I 
00 NSD 

Barsnap 
(inches) 4. 22 4.82 .60 3.65 NSD 

Chins 
(number) .78 . 65 .13 1.20 NSD 

Vertical Jump 
(inches) 1. 50 1. 24 .26 1.64 NSD 

program. 

**Group who participated in volleyball program. 

The mean gain on the softball throw for the low-

physically-fit students in Group III was 2.39 feet. The 

mean gain for the low-physically-fit in Group IV was 1.76 

feet. The difference between the mean gains was not signifi-

cant. 

The low-physically-fit students in Group III produced 

a mean gain of 4.2 2 inches on the barsnap. The mean gain 

for the low-physically-fit students in Group IV was 4.82 

inches. The difference between the mean gains was not sig-

nificant. 
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The low-physically-fit students in Group III had a mean 

gain of .78 repetitions on the chins. The mean gain on the 

chins for the low-physically-fit students in Group IV was 

.65 repetitions. There was no significant difference between 

the mean gains for the two groups. 

The mean gain on the vertical jump for the low-

physically-fit students in Group III was 1.50 inches. The 

mean gain for the low-physically-fit students in Group IV 

was 1.2 4 inches. The difference between the mean gains of 

.26 inches was not significant. 

Hypothesis XII states that the mean gain in general 

motor ability, as measured by each of the four items from 

t h e L a r G o a Outdoor Motor Ability Test, for a group of low-

physically-fit students participating in a volleyball pro-

gram will be significantly greater than for a group of low-

physically-fit students participating in a calisthenics 

program. 

A comparison of the mean gains on the four items of 

motor ability for the low-physically-fit students in Groups 

II and IV is shown in Table XXXIII. 

The mean gain on the softball throw for the low-

physically-fit students in Group II was 18.94 feet. The 

mean gain for the low-physically-fit students in Group IV 

was 1.76 feet. The difference between the mean gains of 

17.18 feet was significant at the .05 level of significance. 
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TABLE XXXIII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCT FOR THE LOW-PHYSICALLY-FIT IN GROUPS 

II AND IV ON THE FOUR ITEMS OF MOTOR ABILITY 

Test Items 

Group II* 
(N = 18) 

Mean Gains 

Group IV** 
(N = 17) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 18.94 1.76 17.18 9.67 .05 

Barsnap 
(inches) 3.06 4.82 1.76 3.84 NSD 

Chins 
(number) 1.11 .65 .46 1.26 NSD 

Vertical Jump 
(inches) 2.00 1.24 .76 1.73 NSD 

*Group who participated in calisthenics program. 

**Group who participated in volleyball program. 

However, the greater mean gain was in the opposite direction 

from the stated hypothesis. 

The low-physically-fit students in Group II produced a 

mean gain of 3.06 inches on the barsnap. The low-physically-

fit students in Group IV produced a mean gain of 4.82 inches. 

The difference between the mean gains of 1.76 inches was not 

significant. 

The low-physically-fit students in Group II produced a 

mean gain of 1.11 repetitions on the chins. The mean gain 

for the low-physically-fit students in Group IV was .65 

repetitions. The difference between the mean gains was not 

significant. 
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The mean gain on the vertical jump for the low-

physically-fit students in Group II was 2.00 inches. The 

mean gain for the low-physically-fit students in Group IV 

was 1.24 inches. The difference between the mean gains of 

.76 inches was not significant. 

Hypothesis XIII states that the mean gain in physical 

fitness, as measured by each of the three items of physical 

fitness from the AAHPER Youth Fitness Test, will be signifi-

cantly greater for the group participating in a circuit 

training program than for groups participating in (a) a 

calisthenics program, (b) a combination isotonic-isometric 

exercise program, and (c) a volleyball program. 

A comparison of mean gains on the three items of 

physical fitness for Groups I and II is shown in Table XXXIV. 

TABLE XXXIV 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS I AND II ON THE THREE 

ITEMS OF PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 55) 

Mean Gains 

Group II** 
(N = 55) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 
Product L.S. 

Softball Throw 
(feet) 13.11 17.53 4. 42 5.23 NSD 

Broad Jump 
(inches) 1.04 2.42 1.38 1.69 NSD 

600-yard run-
walk 
(seconds) - .56 - 3.35 2. 79 3. 72 NSD 

**Group who participated in calisthenics program. 
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The mean gain for the group who participated in the 

circuit training program was 13.11 feet on the softball throw. 

A mean gain of .7.53 feet was produced by the group who 

participated in the calisthenics program. The difference 

between the mean gains of 4.42 feet was not significant. 

The mean gain for the circuit training group on the 

standing broad jump was 1.04 inches. The group who partici-

pated in the calisthenics program had a mean gain of 2.42 

inches. The difference between the mean gains of 1.38 

inches was not significant at the .05 level of significance. 

This finding was contrary to the stated hypothesis. 

A mean loss of .56 seconds on the 600-yard run-walk was 

produced by the group who participated in the circuit train-

ing program. A mean loss of 3.35 seconds was produced by 

the group who participated in the calisthenics program. The 

difference between the mean gains on the 600-yard run-walk 

was not significant. 

An analysis of the data collected on the three items of 

physical fitness for Groups I and III is presented in Table 

XXXV. 

The mean gain for Group I on the softball throw was 

13.11 feet. Group III produced a mean gain of 7.56 feet. 

The difference between the mean gains of 5.55 feet was sig-

nificant at the .05 level of significance. The greater mean 

gain was in the direction of the stated hypothesis. 
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TABLE XXXV 

MEM GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS I AND III ON THE THREE 

ITEMS OF PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 55) 

Mean Gains 

Group III** 
(N = 54) 

Mean Gains 

Difference 
Between 
Mean Gains 

Range 
Product L.S. 

Softball 
Throw 
(feet) 13.11 7.56 5.55 5.26 .05 

Broad Jump 
(inches) 1.04 1.22 .18 1.56 NSD 

600-yard 
run-walk 
(seconds) - .56 -3.19 2.63 3.55 NSD 

*Group who participated in circuit training program. 

**Group who participated in combination isometric-
isotonic exercise program. 

The circuit training group produced a mean gain of 1.04 

inches on the standing broad jump. The mean gain produced 

by Group III was 1.22 inches. The difference between the 

mean gains on the broad jump was not significant. 

The circuit training group produced a mean loss of .56 

seconds on the 600-yard run-walk. The mean loss for the 

combination isotonic-isometric exercise group was 3.19 

seconds. The difference between the mean gains was not sig-

nificant. 

A comparison of the mean gains on the three items of 

physical fitness for the circuit training group and the 

volleyball group is presented in Table XXXVI. 
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TABLE XXXVI 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS I AND IV ON THE THREE 

ITEMS OF PHYSICAL FITNESS 

Test Items 

Group I* 
(N = 55) 

Mean Gains 

Group IV** 
(N = 49) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
{feet) 13.11 2. 49 10.62 5.68 . 05 

Broad Jump 
(inches) 1.04 2.00 .96 1 . 68 NSD 

600-yard 
run-walk 
(seconds) 

"fie "V"* 1 T v~\ r.tlr 

- .56 2.12 2.68 3.64 NSD 

**Group who participated in volleyball program. 

The circuit training group produced a mean gain of 13.11 

feet on the Softball throw. The volleyball group had a 

mean gain of 2.49 feet. The difference between the mean 

gains of 10.62 feet was significant at the .05 level of sig-

nificance. The greater mean gain was in the direction of 

the stated hypothesis. 

The mean gain on the standing broad jump for the circuit 

training group was 1.04 inches. The mean gain for the 

volleyball group was 2.00 inches. The difference between 

the mean gains of .96 inches was not significant. 

The circuit training group produced a mean loss of .56 

seconds on the 600-yard run-walk. The mean gain on the 600-

yard run-walk for the volleyball group was 2.12 seconds. 
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The difference between the mean gains of 2.68 seconds was 

not significant. 

Hypothesis IV states that the mean gain in general 

motor ability, as measured by each of the four items from 

the Larson Outdoor Motor Ability Test, will be significantly 

greater for the group participating in the volleyball program 

than for groups participating in (a) a circuit training 

program, (b) a calisthenics program, and (c) a combination 

isotonic-isometric exercise program. 

An analysis of the data collected for Groups I and IV 

on the four items of motor ability is presented in Table 

XXXVII. 

TABLE XXXVII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS I AND IV ON THE FOUR 

ITEMS OF MOTOR ABILITY 

Test Items 

Group I* 
(N = 55) 

Mean Gains 

Group IV** 
(N = 49) 

Mean Gains 

Difference 
Betv/een 
Mean Gains 

Range 
Product L. S. 

Softball Throw 
(feet) 13.11 2.49 10. 62 5.68 .05 

Barsnap 
(inches) 6. 69 6.27 .42 2.23 NSD 

Chins 
(number) 1.22 .10 1.12 .93 .05 

Vertical Jump 
(inches) 1.11 1.16 .05 . 87 NSD 

* * Group who participated in volleyball program. 
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Group I produced a mean gain of 13.11 feet on the soft-

ball throw. The mean gain on the softball throw produced by 

Group IV was 2.49 feet. The difference between the mean 

gains on the softball throw of 10.6 2 feet was significant at 

the .05 level of significance. However, the greater mean 

gain was in the opposite direction of the stated hypothesis. 

The mean gain for Group I on the barsnap was 6.69 

inches. Group II produced a mean gain on the barsnap of 

6.27 inches. The difference between the mean gains of .42 

inches was not significant. 

Group I produced a mean gain of 1.22 repetitions on the 

chins. Group IV had a mean gain of .10 repetitions. The 

difference between the i.-eim. gai nr, of 1,12 repetitions was 

significant at the .05 level of significance. However, the 

greater gain was in the opposite direction of the stated 

hypothesis. 

The mean gain on the vertical jump for Group I was 1.11 

inches. The mean gain for Group IV on the vertical jump was 

1.16 inches. The difference between the mean gains on the 

vertical jump was not significant. 

An analysis of the mean gains and differences between 

the mean gains for Groups II and IV on the four items of 

motor ability is presented in Table XXXVIII. 

The mean gain on the softball throw for Group II was 

17.53 feet. Group IV produced a mean gain on the softball 

throw of 2.4 9 feet. The difference between the mean gains 
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TABLE XXXVIII 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS II AND IV ON THE FOUR 

ITEMS OF MOTOR ABILITY 

Test Items 

Group II* 
(N = 55) 

Mean Gaihs 

Group IV** 
(N = 49) 

Mean Gains 

Difference 
Between 
Mean Gains 

Range 
Product L.S. 

Softball Throw 
(feet) 17.53 2.49 15.04 5.86 .05 

Barsnap 
(inches) 4.27 6.27 2.00 2. 23 NSD 

Chins 
(number) 1.20 .10 1.10 .90 . 05 

Vertical Jump 
(inches) 1.76 1.16 .60 .90 NSD 

*Group who participated in calisthenics program. 

**Group who participated in volleyball program. 

on the softball throw was significant at the .05 level of 

significance. However, the greater mean gain was in the 

opposite direction of the stated hypothesis. 

Group II produced a mean gain of 4.27 inches on the 

barsnap. The mean gain on the barsnap for Group IV was 6.27 

inches. The difference between the mean gains of 2.00 

inches was not significant. 

Group II produced a mean gain of 1.20 repetitions on 

the chins. The mean gain on the chins for Group IV was .10 

repetitions. The difference between the mean gains was sig-

nificant at the .05 level of significance. However, the 

greater mean gain was in the opposite direction of the stated 

hypothesis. 
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The mean gain for Group II on the vertical jum was 

1.76 inches. Group IV produced a mean gain of 1.16 inches. 

The difference between the mean gains on the vertical jump 

was not significant. 

A comparison of the data collected for Groups III and 

IV on the four items of motor ability is shown in Table 

XXXIX. 

TABLE XXXIX 

MEAN GAINS, DIFFERENCES BETWEEN MEAN GAINS, AND DUNCAN'S 
RANGE PRODUCTS FOR GROUPS III AND IV ON THE FOUR 

ITEMS OF MOTOR ABILITY 

Test Items 

Group III* 
(N « 54) 

Mean Gains 

Group IV** 
(N ̂  49) 

Mean Gains 

Difference 
Between 

Mean Gains 
Range 

Product L.S. 

Softball Throw 
(feet) 7.56 2.49 5.07 5.42 NSD 

Barsnap 
(inches) 

C
M
 

C
M
 • 6. 27 2.05 2.36 NSD 

Chins 
(number) .69 .10 .59 .86 NSD 

Vertical Jump 
(inches) • 1.28 1.16 . 12 .86 NSD 

isometric exercise program. 

**Group who participated in volleyball program. 

The mean gain on the Softball throw for Group III was 

7.56 feet. Group IV had a mean gain of 2.49 feet. The dif-

ference between the mean gains on the softball throw was not 

significant. 
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Group III produced a mean gain of 4.22 inches on the 

barsnap. Group IV had a mean gain of 6.27 inches. Although 

the greater mean gain was in the direction of the stated 

hypothesis, the difference between the mean gains was not 

significant. 

Group III produced a mean gain of .69 repetitions on 

the chins. The mean gain on the chins for Group IV was .10 

repetitions. The difference between the mean gains of .59 

repetitions was not significant. 

The mean gain on the vertical jump for Group III was 

1.28 inches. Group IV produced a mean gain of 1.16 inches 

on the vertical jump. The difference between the mean gains 

on the vertical jump was not significant. 

Summary of Findings 

1. The circuit training group improved significantly 

on gross body coordination, measured by the softball throw, 

and explosive strength, measured by the standing broad jump. 

Only on cardiovascular endurance, as measured by the 600-yard 

run-walk, was the improvement not significant. The mean 

gains for the measures of motor ability were significant at 

the .001 level of confidence. 

2. The calisthenics group showed significant improve-

ment on all measures of physical fitness. The mean gains 

for all measures of motor ability were significant at the 

.001 level of confidence. 
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3. The mean gains for the combination isotonic-

isometric exercise group on the measures of physical fitness 

and motor ability were significant at the .05 level of con-

fidence. 

4. Nonsignificant gains were shown by the volleyball 

group on the softball throw and the 600-yard run-walk. The 

mean gain for the standing broad jump was significant at 

the .01 level of confidence. The mean gains for two measures 

of motor ability were significant. The measures were the 

barsnap and the vertical jump. Nonsignificant gains were 

shown for the softball throw and chins. 

5. The high-physically-fit students in the circuit 

training group, the calisthenics group, and the combination 

isotonic-isometric group improved significantly more than 

the volleyball group on gross body coordination, as measured 

by the softball throw. Nonsignificant differences between 

the mean gains for the high-physically-fit students in the 

circuit training group, the calisthenics group, and the com-

bination isotonic-isometric exercise group on gross body 

coordination were found. 

6. The differences between the mean gains for ex-

plosive strength, as measured by the standing broad jump, 

were not significant for the high-physically-fit students in 

the circuit training group, the calisthenics group, the com-

bination isotonic-isometric exericse group, and the volley-

ball group. 
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7. The improvement shown in cardiovascular endurance, 

as measured by the 600-yard run-walk, for the high-physically-

fit students in the calisthenics group and the combination 

isotonic-isometric exercise group were significantly greater 

than the high-physically-fit students in the circuit train-

ing group. The differences between the mean gains on cardio-

vascular endurance for the other groups were not significant. 

8. The mean gains on gross body coordination for the 

low-physically-fit students in the circuit training group 

and the calisthenics group were significantly greater than 

for the low-physically-fit students in the combination 

isotonic-isometric exercise group and the volleyball group. 

The differences between the mean gains for the other groups 

were not significant. 

9. Nonsignificant differences were found in mean 

gains for the low-physically-fit students in all four groups 

on the standing broad jump. 

10. The mean gains on cardiovascular endurance for the 

low-physically-fit students in the calisthenics group and 

the combination isotonic-isometric exercise group were sig-

nificantly greater than the mean gains for the low-physically-

fit students in the volleyball group. The differences 

between the mean gains for the low-physically-fit students 

in the other groups were not significant. 
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11. Nonsignificant differences were found between the 

mean gains for the high-physically-fit students in all four 

groups on motor ability, as measured by the barsnap. 

12. The mean gains on motor ability, as measured by 

the chins, for the high-physically-fit students in the 

circuit training group and the calisthenics group were sig-

nificantly greater than the high-physically-fit students in 

the volleyball group. The mean gain for the circuit train-

ing group was significantly superior to the combination 

isotonic-isometric exercise group. The differences between 

the mean gains for the other groups were not significant. 

13. The mean gain in motor ability, as measured by the 

vertical jump, for the high-physically-fit students in the 

calisthenics group was significantly greater than the mean 

gains for the high-physically-fit students in the circuit 

training and volleyball groups. The differences between the 

mean gains for the other groups were not significant. 

14. The mean gain in motor ability, as measured by the 

barsnap, for the low-physically-fit students in the circuit 

training group was significantly greater than the mean gain 

for the low-physically-fit students in the calisthenics 

group. The differences between the mean gains for the other 

groups were not significant. 

15. Nonsignificant differences between mean gains for 

the four groups were found in motor ability, as measured by 

the chins and the vertical jump. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, AND 

RECOMMENDATIONS 

The problem of this study was a comparison of the 

effectiveness of four selected programs of physical education 

in the development of physical fitness and general motor 

ability. 

The purposes for this study were 

1. To compare the effects of participation in a circuit 

training program, a combination isotonic-isometric exercise 

program, a calisthenics program, and a volleyball program 

upon the physical fitness and general motor ability of high-

physically-fit students. 

2. To compare the effects of participation in a circuit 

training program, a combination isotonic-isometric exercise 

program, a calisthenics program, and a volleyball program 

upon the physical fitness and general motor ability of low-

physically-fit students. 

3. To compare the effects of participation in a circuit 

training program, a combination isotonic-isometric exercise 

program, a calisthenics program, and a volleyball program 

upon the physical fitness and general motor ability of 

heterogeneous groups of students. 

130 
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Subjects for the study were 254 college male students 

enrolled in four sections of required physical education at 

Southwest Texas State University. Results of subjects who 

were absent more than three times were excluded from this 

study. Out of the original 254 subjects, the results of 213 

subjects were used. 

Prior to the training period three selected items from 

the AAHPER Youth Fitness Test and the Larson Outdoor Motor 

Ability Test were administered to all subjects. The three 

items selected from the AAHPER Youth Fitness Test to measure 

physical fitness were (1) softball throw—used to measure 

gross body coordination, (2) standing broad jump—used to 

measure explosive strength, and (3) 600-yard run-walk—used 

to measure circulorespiratory endurance. 

All groups met three fifty-minute periods a week during 

the six-week training period. Upon the completion of the 

six-week training period, the three selected items from the 

AAHPER Youth Fitness Test and the Larson Outdoor Motor 

Ability Test were again administered to all subjects. 

All members of each section participated in the program 

which was randomly assigned to their class. Within each 

section the high-physically-fit students consisted of the 

upper one-third of the subjects, as determined by their 

composite score on the three selected items from the AAHPER 

Youth Fitness Test. The low-physically-fit students in each 

section consisted of the lower one-third of the subjects, as 
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determined by their composite score on the three selected 

items from the AAHPER Youth Fitness Test. 

Group I, which consisted of fifty-five students, partici-

pated in a ten-minute circuit training program prior to 

participating in twenty-five minutes of volleyball. Group 

II, which consisted of fifty-five students, participated in 

a ten-minute calisthenics program prior to participating in 

twenty-five minutes of volleyball. Group III, which con-

sisted of fifty-four students, participated in a ten-minute 

combination isotonic-isometric exercise program prior to 

participating in twenty-five minutes of volleyball. Group 

IV, which consisted of forty-nine students, participated in 

a volleyball program for thirty-five minutes each meeting 

day. 

Findings 

A summary of the findings as pertaining to the hypoth-

eses is as follows: 

I. It was hypothesized that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of high-physically-

fit students participating in a circuit training program 

would be greater than for groups of high-physically-fit 

students participating in (a) a combination isotonic-

isometric exercise program, (b) a calisthenics program, and 

(c) a volleyball program. 
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Contrary to the stated hypothesis, the. mean gains shown 

by the circuit training group, when compared to the combina-

tion isotonic-isometric exercise group, were not signifi-

cantly different on two of the variables. Only on the 600-

yard run-walk, which measured cardiovascular endurance, was 

the difference significant. The greater mean gain was pro-

duced by the combination isotonic-isometric exercise group. 

The finding was contrary to the stated hypothesis. 

Contrary to the stated hypothesis, the mean gains shown 

by the circuit training group, when compared to the calis-

thenics group, were not significantly different on two of 

the variables. Only on the 600-yard run-walk was the dif-

ference between the gains significant. The greater mean 

gain was produced by the calisthenics group, which was 

contrary to the stated hypothesis. 

Contrary to the stated hypothesis, the mean gains shown 

by the circuit training group, when compared to the volley-

ball group, were not significantly different on two of the 

variables. Only on the Softball throw was the difference 

between the gains significant. The greater mean gain was 

produced by the circuit training group, as hypothesized. 

II. It was hypothesized that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of high-physically-

fit students participating in a combination isotonic-

isometric exercise program would be significantly greater 
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than groups of high-physically-fit students participating in 

(a) a calisthenics program and (b) a volleyball program. 

Contrary to the stated hypothesis, the mean gains shown 

by the combination isotonic-isometric exercise program, when 

compared to the calisthenics group were not significantly 

different on all three items. 

Contrary to the stated hypothesis, the mean gains for 

the combination isotonic-isometric exercise group, when 

compared to the volleyball group, were not significantly 

different on two of the items. Only on the softball throw 

was the difference between the mean gains significant. The 

greater mean gain was produced by the combination isotonic-

isometric exercise group, as hypothesized. 

III. It was hypothesized that the mean gain in physi-

cal fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of high-physically-

fit students participating in a calisthenics program would 

be significantly greater than a group of high-physically-fit 

students participating in a volleyball program. 

Contrary to the stated hypothesis, the mean gains for 

the calisthenics group, when compared to the volleyball group, 

were not significantly different on two of the items. Only 

on the softball throw was the difference between the gains 

significant. The greater mean gain was produced by the 

calisthenics group, as hypothesized. 
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IV. It was hypothesized that the mean gain in physi-

cal fitness, as measured by each of the three items from 

t h e AAHPER Youth Fitness Test, for a group of low-physically-

fit students participating in a combination isotonic-

isometric exercise program would be significantly greater 

than for groups of low-physically-fit students participating 

in (a) a circuit training program, (b) a calisthenics program, 

and (c) a volleyball program. 

Contrary to the stated hypothesis, the mean gains for 

the combination isotonic-isometric exercise group, when 

compared to the circuit training group, were not signifi-

cantly different on two of the items. Only on the softball 

throw was the difference between the mean gains significant. 

The greater mean gain was produced by the circuit training 

group which was contrary to the stated hypothesis. 

Contrary to the stated hypothesis, the mean gains for 

the combination isotonic-isometric exercise group, when com-

pared to the calisthenics group, were not significantly dif-

ferent on two of the items. Only on the softball throw was 

the difference between the mean gains significant. The 

greater mean gain was produced by the calisthenics group, 

which was contrary to the stated hypothesis. 

Contrary to the stated hypothesis, the mean gain for 

the combination isotonic-isometric exercise group, when com-

pared to the volleyball group, were not significantly differ-

ent on two of the items. Only on the 600-yard run-walk was 
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the difference between the mean gains significant. The 

greater mean gain was produced by the combination isotonic-

isometric exercise group, as hypothesized. 

V. It was hypothesized that the mean gain in physical 

fitness, as measured by each of the three items from the 

AAHPER Youth Fitness Test, for a group of low-physically-

fit students participating in a circuit training program 

would be significantly greater than for groups of low-

physically-fit students participating in (a) a calisthenics 

program and (b) a volleyball program. 

Contrary to the stated hypothesis, the mean gains for 

the circuit training group, when compared to the calisthenics 

group, v/ere not significantly different on all three items. 

Contrary to the stated hypothesis, the mean gains for 

the circuit training group, when compared to the volleyball 

group, were not significantly different on two of the items. 

Only on the softball throw v/as the difference between the 

mean gains significant. The greater mean gain was produced 

by the circuit training group as hypothesized. 

VI. It was hypothesized that there would be no sig-

nificant difference in mean gains in physical fitness, as 

measured by each of the three items from the AAHPER Youth 

Fitness Test, for a group of low-physically-fit students 

participating in a calisthenics program and a group of low-

physically-fit students participating in a volleyball pro-

gram. 
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Contrary to the stated hypothesis, the mean gains for 

the calisthenics group, when compared to the volleyball 

group were significant on two of the items. On the softball 

throw the greater mean gain was produced by the calisthenics 

group. On the 600-yard run-walk the greater mean gain was 

produced by the calisthenics group. Only on the standing 

broad jump was the difference between the mean gains not 

significant as hypothesized. 

VII. It was hypothesized that the mean gain in general 

motor ability, as measured by each of the four items from 

L a r s o n Outdoor Motor Ability Test, for a group of high-

physically-fit students participating in a volleyball pro-

gram would be significantly greater than for groups of high-

physically-fit students participating in (a) a circuit 

training program, (b) a combination isotonic-isometric 

exercise program, and (c) a calisthenics program. 

Contrary to the stated hypothesis, the mean gains for 

the volleyball group, when compared to the circuit training 

group, were not significantly different on two of the items. 

The difference between the mean gains on the softball throw 

was significant at the .05 level of significance. The greater 

mean gain was produced by the circuit training group which 

was contrary to the stated hypothesis. The difference 

between the mean gains on the chins v/as significant at the 

.05 level of significance. The greater mean gain was 
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produced by the circuit training group, which was contrary 

to the stated hypothesis. 

The mean gain on the barsnap for the volleyball group, 

when compared to the mean gain for the calisthenics group, 

was not significant. This was contrary to the stated 

hypothesis. The difference between the mean gains on the 

softball throw for the two groups was significant at the .05 

level of significance. The greater mean gain was produced 

by the calisthenics group, which was contrary to the stated 

hypothesis. The difference between the mean gains on the 

chins was significant. The greater mean gain was produced 

by the calisthenics group, which was contrary to the stated 

hypothesis. The difference between the mean gains on the 

vertical jump was significant. The greater mean gain was 

produced by the calisthenics group, which was contrary to 

the stated hypothesis. 

Contrary to the stated hypothesis, the mean gains for 

the volleyball group, when compared to the combination 

isotonic-isometric exercise group, were not significantly 

different on three of the items. Only on the softball throw 

was the difference between the mean gains significant. The 

greater mean gain was produced by the combination isotonic-

isometric exercise group, which was contrary to the stated 

hypothesis. 

VIII. It was hypothesized that the mean gain in 

general motor ability, as measured by each item from the 
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Larson Outdoor Motor Ability Test, for a group of high-

physically-fit students participating in a circuit training 

program would be significantly greater than for groups of 

high-physically-fit students participating in (a) a combina-

tion isotonic-isometric exercise program and (b) a calis-

thenics program. 

When the mean gains for the circuit training group were 

compared to the mean gains for the combination isotonic-

isometric exercise group, there was no significant differ-

ence on three of the items. This was contrary to the stated 

hypothesis. The chins was the only item where there was a 

significant difference between the mean gains. The greater 

mean gain was shown by the circuit training group, as 

hypothesized. 

Contrary to the stated hypothesis, the mean gains of 

the circuit training group, when compared to the calis-

thenics group, were not significantly different on three of 

the items. On the vertical jump the difference between the 
\ 

mean gains was significant. The greater mean gain was pro-

duced by the calisthenics group, which was contrary to the 

stated hypothesis. 

IX. It was hypothesized that the mean gain in general 

motor ability, as measured by each of the four items from 

the Larson Outdoor Motor Ability Test, for a group of high-

physically-fit students participating in a combination 

isotonic-isometric exercise program would be significantly 
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greater than for a group of high-physically-fit students 

participating in a calisthenics program. 

The mean gains for the combination isotonic-isornetric 

exercise group, when compared to the calisthenics group, 

were not significantly different on all four items. This 

was contrary to the stated hypothesis. 

X. It was hypothesized that the mean gain in general 

motor ability, as measured by each of the four items from 

Larson Outdoor Motor Ability Test, for a group of low-

physically-fit students participating in a circuit training 

program would be significantly greater than for groups of 

low-physically~fit students participating in (a) a combina-

tion isotonic-isometric exercise program, (b) a calisthenics 

program, and (c) a volleyball program. 

Contrary to the stated hypothesis, the mean gains of 

the circuit training program, when compared to the combina-

tion isotonic-isometric exercise group, were not significantly 

different on three of the items. The mean gains on the soft-

ball throw were significantly different. The greater mean 

gain was produced by the circuit training group, as hypoth-

esized. 

When the mean gains of the circuit training group were 

compared to the calisthenics group, there was found to be no 

significant difference on three of the items. The only sig-

nificant difference between mean gains was on the barsnap. 
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The circuit training group showed the larger mean gain, as 

hypothesized. 

When the mean gains of the circuit training group were 

compared to the mean gains of the volleyball group, no sig-

nificant difference between the mean gains was found for 

three of the items. The only item where a significant dif-

ference between the mean gains was found was on the softball 

throw. The greater mean gain was shown by the circuit 

training group. 

XI. It was hypothesized that the mean gain in general 

motor ability, as measured by each of the four items from 

ka-rson Outdoor Motor Ability Test, for a group of low-

physically-fit students participating in a combination 

isotonic-isometric exercise program would be significantly 

greater than for groups of low-physically-fit students 

participating in (a) a calisthenics program and (b) a 

volleyball program. 

Contrary to the stated hypothesis, the mean gains of 

the combination isotonic-isometric exercise group, when 

compared to the mean gains of the calisthenics group were 

not significantly different on three of the items. Only on 

the softball throw were the mean gains significantly dif-

ferent. The greater mean gain was shown by the calisthenics 

group which was contrary to the stated hypothesis. 

When the mean gains of the combination isotonic-

isometric exercise group were compared to the mean gains of 
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the volleyball group, no significant difference was found 

between the mean gains for all four items of motor ability. 

XII. It was hypothesized that the mean gains in 

general motor ability, as measured by each of the four items 

from the Larson Outdoor Motor Ability Test, for a group of 

low-physically-fit students participating in a volleyball 

program would be significantly greater than for a group of 

low-physically-fit students participating in a calisthenics 

program. 

When the mean gains of the volleyball group were com-

pared to the mean gains of the calisthenics group, no sig-

nificant difference was found on three of the items. The 

only significant difference between the mean gains was on 

the Softball throw. The greater mean gain was shown by the 

calisthenics group. This finding was contrary to the stated 

hypothesis. 

XIII. It was hypothesized that the mean gain in physi-

cal fitness, as measured by each of the three items of 

physical fitness from the AAHPER Youth Fitness Test, would 

be significantly greater for the group participating in a 

circuit training program than for groups participating in 

(a) a calisthenics program, (b) a combination isotonic-

isometric exercise program, and (c) a volleyball program. 

Contrary to the stated hypothesis, the mean gains of 

the circuit training group, when compared to the mean gains 

of the calisthenics group, were not significantly different 

on all three items of physical fitness. 
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When the mean gains of the circuit training group were 

compared to the mean gains of the combination isotonic-

isometric exercise group, no significant difference was 

found on two of the items. Only on the Softball throw was 

the difference between the mean gains significant. The 

greater mean gain.was shown by the circuit training group. 

This finding agrees with the stated hypothesis. 

Contrary to the stated hypothesis, the mean gains of the 

circuit training group, when compared to the mean gains of 

the volleyball group, were not significantly different on 

two of the items. The only significant difference between 

the mean gains was found on the softball throw. The greater 

mean gain was produced by the circuit training group, as 

hypothesized. 

XIV. It was hypothesized that the mean gain in general 

motor ability, as measured by each of the four items from 

Larscm Outdoor Motor Ability Test, would be significantly 

greater for the group participating in the volleyball pro-

gram than for groups participating in (a) a circuit training 

program, (b) a calisthenics program, and (c) a combination 

isotonic-isometric exercise program. 

When the mean gains of the volleyball group were com-

pared to the mean gains of the circuit training group, no 

significant difference was found on two of the items.. A 

significant difference was found for the softball throw. 

The greater mean gain was produced by the circuit training 
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group. This was contrary to the stated hypothesis. A sig-

nificant difference between mean gains was also found for 

the chins. The greater mean gain was produced by the circuit 

training group. This finding disagrees with the stated 

hypothesis. 

Contrary to the stated hypothesis, the mean gains for 

the volleyball group, when compared to the mean gains of the 

calisthenics group, were not significantly different on two 

of the items. A significant difference between the mean 

gains was found for the softball throw. The greater mean 

gain was shown by the calisthenics group. This finding dis-

agrees with the stated hypothesis. A significant difference 

between mean gains was also found o:a the chins. The greater 

mean gain was produced by the calisthenics group. This 

finding was contrary to the stated hypothesis. 

The mean gains of the volleyball group were compared to 

the mean gains of the combination isotonic-isometric exer-

cise group and the findings showed no significant difference 

on any of the four items. This was contrary to the stated 

hypothesis. 

Conclusions 

An analysis of the data warrants the drawing of the 

folllowing conclusions:. » 

1. The physical fitness and general motor ability of a 

student can be improved by using ten minutes of each class 

period for a special exercise program. 
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2. The physical fitness and general motor ability of 

a student can be improved by physical education classes 

meeting three times a week. 

3. The physical fitness and general motor ability of 

high-physically-fit students can be improved by a ten-

minute program of either circuit training, calisthenics, or 

combination isotonic-isometric exercises. 

4. The physical fitness and general motor ability of 

low-physically--fit students can be improved by a ten-minute 

program of either circuit training, calisthenics, or com-

bination isotonic-isometric exercises. 

5. Volleyball as an activity is not conducive to the 

development of gross body coordination, arm strength, and 

cardiovascular endurance. 

Recommendations 

Based on the findings and conclusions of this study, 

the following recommendations are presented. 

1. For the development of physical fitness and general 

motor ability a minimum of ten minutes per class period 

should be used for some type of exercise program. 

2. Since no one program proved superior in the 

development of all components of physical fitness and general 

motor ability, a program combining the strengths of the 

different programs used in this study could be used in 

physical education classes. 
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3. A study should be conducted comparing the results 

of physical education classes meeting twice a week, three 

times a week, and daily. Such a study would lend valuable 

information to the physical educator in determining the time 

allotment necessary to achieve the objectives of developing 

physical fitness and motor skills. 

4. A replication of this study, using a fifteen-

minute training program in addition to the regular class 

activity, should be conducted. Results of such a study 

could tend to verify the results of this study and also 

yield information on the effects of longer training periods 

on the development of physical fitness and general motor 

ability. Information from this study would also help the 

physical educator in determining the amount of time that 

could be spent on developing the objectives of physical fit-

ness and motor skill without sacrificing the other objec-

tives of physical education. 



APPENDIX A 

ORIENTATION OF STUDENTS 

This section of Physical Education 1121 is one of the 
four sections selected to participate in a study to determine 
the effects of selected types of physical education programs 
upon the development of physical fitness and general motor 
ability skills of freshmen and sophomore college students. 

Physical fitness will be measured by administering 
three select items of the AAHPER Youth Fitness Test. The 
three selected items to be administered are (1) standing 
broad jump, (2) softball throw, and (3) 600--yard run-walk. 
General motor ability will be measured by administering the 
Larson Motor Ability Test. The items of the Larson Motor 
Ability Test are (1) softball throw, (2) bar snap, (3) chin-
ning, and (4) vertical jump. 

This section will participate in a ten-minute {combina-
tion isotonic-isometric, circuit training, or calisthenics) 
program and then participate in volleyball for twenty-five 
minutes or play volleyball for thirty-five minutes. Class 
will begin five minutes after the hour and class will be 
dismissed fifteen minutes to the hour. 

This program will continue for six weeks. During this 
time your full cooperation and regular and prompt attendance 
will be of extreme importance. 

Please fill in the following blanks: 

Name: 
Last First M.I. Social Security 

Age: Years Months 

Classification: Fr. Soph. Jr. Sr. 

Varsity Athletics: Yes No 
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APPENDIX B 

INSTRUCTIONS FOR ADMINISTERING THE 

LARSON MOTOR ABILITY TEST 

SOFTBALL THROW 

A twelve inch softball is used for this test. The 
subject throws the ball while standing between two parallel 
lines six feet apart. The subject must not step over the 
line. The field is marked at five-yard intervals to 
facilitate measurement. The best throw of three trials is 
recorded to the nearest foot. 

BAR SNAP 

The bar height is four and one-half feet from the floor. 
The subject stands on the floor facing the bar; the bar is 
grasped and the body sv/ung underneath, with the feet close 
to the bar; the feet are shot upward at an angle of approxi-
mately forty-five degrees; the back is arched and the sub-
ject lets go of the bar at the right moment to gain maximum 
distance. Measurements are taken on the floor from the plane 
of the bar to the point nearest the bar where any part of 
the student's body touched the floor. Three trials are 
allowed and the best of three is recorded in feet and inches. 

CHINNING 

Subject can use either the forward or reverse grip. 
Subject starts from hanging position, then pulls himself up 
until chin is over the bar, then lowers himself until arms 
are straight. The subject is not permitted to kick, swing, 
or rest. Partial chins do not count. Count one for each 
complete chin. 

VERTICAL JUMP 

A yardstick taped to a wall is used to measure the 
vertical jump. The subject stands behind a line that is one 
foot in front of the taped yardstick. The index fingers of 
both hands are chalked. The subject reaches as high as 

1 iQ 
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possible with heels kept on the floor and makes a mark on 
the wall. The subject then gets three jumps from a crouched 
position, making a mark each time on the wall. The distance 
from the top of the reach mark to the top of the highest jump 
mark is the subject's score. Measurement is to the nearest 
one-fourth inch. 



APPENDIX C 

INSTRUCTIONS FOR ADMINISTERING THE 
AAHPER YOUTH PHYSICAL FITNESS TEST 

The subjects will be paired before administering the 
items of the test. Each student will mark his partner's 
throws and jumps. Tongue depressors will be used to mark 
the throws and jumps. A 100-foot metal tape will be used 
to measure the distances. 

SOFTBALL THROW 

A twelve inch Softball is used for this test. The sub-
ject throws the ball while standing between two parallel 
lines six feet apart. The field is marked at five yard 
intervals to facilitate measurement. The best throw of 
three trials is recorded to the nearest foot. 

STANDING BROAD JUMP 

The subject will jump from the surfaced runways of a 
broad jumping pit. In preparing for jumping the subject 
should crouch with arms extended backward. The jump is made 
by extending the knees and bringing the arms forward and 
upward vigorously. The distance is measured from the front 
edge of the take-off point to the part of the body that 
touches the ground nearest the take-off point. The best of 
three trials is recorded in feet and inches.. 

600-YARD RUN-WALK 

The distance will be marked on a 440-yard track. One-
half of the subjects will run at one time. The other one-
half will be assigned to listen for his partner's time as 
the times are called out by the timer at the finish line. 
The times will be recorded in minutes and seconds. The 
subjects may run or walk. 
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APPENDIX D 

STUDENT'S SCORE CARD 

Name • 
Last First M.I. 

Social Security Number 

AAHPER YOUTH FITNESS TEST 

% i le 
Pretest %ile Posttest %ile Difference 

Softball Throw 

Standing Broad 
Jump 

600-Yard Run-Walk 

Composite Score 

LARSON MOTOR ABILITY TEST 

%ile 
Pretest %ile Posttest %ile Difference 

Softball Throw 

Bar Snap 

Chinning 

Vertical Jump 

Composite Score 
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APPENDIX E 

SCORING TABLE FOR LARSON MOTOR ABILITY TEST 

Baseball Throw (Wt. = 2.23) 

Raw Raw Raw 
Score T- Score T- Score T- Raw T-
(Ft.) Score (Ft.) Score (Ft.) Score Score Score 

270 80 200 58 130 35 23 80 
268 79.6 198 57.4 128 34.4 22 78 
266 79. 2 196 56. 8 126 33. 8 21 77 
264 78. 8 194 56.2 124 33.2 20 76 
262 78.4 192 55.6 122 32.6 19 75 
260 78 190 55 120 32 18 73 
258 77.8 188 54.2 118 31.6 •17 71 
256 77.6 186 53.4 116 31.2 16 69 
254 77.4 184 52.4 114 30. 8 15 67 
252 77.2 182 51. 8 112 30.4 14 65 
250 77 180 51 110 30 13 63 
248 76 178 50.2 108 29.6 12 60 
246 75 17 6 49.4 106 29. 2 11 58 
244 74 174 48.6 104 28. 8 10 55 
242 73 172 47.8 102 28. 4 9 52 
240 72 170 47 100 28 8 50 
238 71.2 168 46.4 98 27.4 7 48 
236 70.4 166 45.8 96 26.8 6 45 
234 69.6 164 45.2 94 26.2 5 42 
232 68.8 162 44.6 92 25.6 4 40 
230 68 160 44 90 25 3 37 
228 67.2 158 43. 4 88 24.8 2 34 
226 66.4 156 42. 8 86 24.6 1 32 
224 65.6 154 42.2 84 24.4 0 27 
222 64.8 152 41.6 82 24.2 

27 

220 64 150 41 80 24 
218 63.2 148 40.4 78 23 
216 62.4 146 39. 8 76 22 
214 61.6 144 39.2 74 21 
212 60. 8 142 38.6 72 20 
210 60 140 38 70 19 
208 59.6 138 37.4 
206 59.2 136 36. 8 
204 58.8 134 36. 2 
202 58.4 132 35.6 

Chinning 
(Wt. = 3.66) 
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Vertical Jump 
Bar Snap (Wt. = 4.91) (Wt. = 1.00) 

Raw Raw Raw 
Score T~ Score T- Score T-
(Ins) Score (Ins) Score (Ins) Score 

102 80 64 58.7 26.0 78 
101 79. 3 63 58 25.5 76 
100 78.7 62 57.3 25.0 74 
99 78 61 56.7 24.5 72 
98 77. 3 60 55.3 24.0 70 
97 76. 7 59 55 23.5 68 
96 76 58 54.7 23.0 66 
95 75.5 57 54 22.5 64 
94 75 56. 53.3 22.0 62 
93 74.5 55 . 52.7 21.5 60.5 
92 74 54 52 21.0 59 
91 73.5 53 51.2 20.5 57.5 
90 73 52 50. 3 20. 0 56 
89 72.5 51 49.5 19.5 54 
88 72 50 48.7 19. 0 52 
87 71.5 49 47. 8 18.5 . 50.5 
86 71 48 47 18.0 49 
85 70.5 47 46 17.5 47 
84 70 46 45 17.0 45 
83 69.5 45 44 16.5 43.5 
82 69 44 43 16.0 42 
81 68.5 43 42 15.5 40 
80 68 42 41 15.0 38 
79 67.5 41 39. 7 14.5 36.5 
78 67 40 38.3 14.0 35 
77 66.5 39 37 13.5 33 
76 66 38 35.7 13.0 31 
75 65.5 37 34.3 12.5 29 
74 65 36 33 12.0 27 
73 64.5 35 31.5 11.5 25.5 
72 64 34 30 11.0 24 
71 63.3 33 28.5 
70 62.7 32 27 
69 62 31 25.5 
68 61. 3 30 24 
67 60. 7 
66 60 
65 59. 3 



APPENDIX F 

AAHPER YOUTH PHYSICAL FITNESS TEST PERCENTILE SCORES FOR 
COLLEGE MEN 

Percentile Broad Jump Softball Throw 
600-Yard 
Run-Walk 

100 9'6" 315 1:12 
95 8 1 5" 239 1:35 
90 8'2" 226 1:38 

85 7'11" 217 1:40 
80 7' 10" 211 1:42 
75 7' 8" 206 1:44 

70 7'7" 200 1:45 
65 7'6" 196 1:47 
60 7 , 5 „ 192 1:49 

55 7'4" 188 1:50 
50 7 ' 3" 184 1:52 
45 7' 1" 180 1:53 

40 7' 0" 176 1:55 
35 6' 11" 171 1:57 
30 6'10" 166 1:59 

25 6'9" 161 2:01 
20 6»7" 156 2:05 
15 6' 5" 150 2:09 

10 6' 2" 140 2:15 
5 5'10" 125 2:25 
0 4' 2" 55 3:43 
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APPENDIX G 

5BX PLAN OF CALISTHENIC EXERCISES 

Feet Astride, Arms Upward—Touch floor six inches outside 
left foot, again between feet, and then six inches 
outside the right foot. Bend backward as far as 
possible and return back to starting point. Do for two 
minutes. 

Sit-ups—The legs are straight, feet together, and arms 
straight overhead. Sit up and touch the toes, keeping 
the arms and legs straight. Keep arms in contact with 
the sides of the head throughout the movement. Do for 
one minute. 

Push-ups—The palms should be flat on the floor approximately 
one foot from the ears and directly to the side of the 
head. Straighten arms to lift the body. The chest 
must touch the floor for each completed movement. Do 
for one minute. 

Stationary Run-—Count a step each time the left foot touches 
the floor. Lift knees waist high. Every seventy-five 
steps do ten semi-squat jumps. Do for five minutes. 

Semi-squat Jumps—Drop to a half crouch position with hands 
on knees and arms straight, keep back as straight as 
possible, right foot slightly ahead of the left. Jump 
to upright position with body straight and feet leaving 
the floor. Reverse position of feet before landing. 
Return to half crouch position. 
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APPENDIX H 

CIRCUIT TRAINING EXERCISES 

Squat Thrusts—From a standing position move to a squat 
position by placing hands on the floor between the 
feet; extend feet to the rear and return to squat posi-
tion, then stand up. 

Wrist Rolling—In a standing position, with both arms ex-
tended in front of body, wind the weight up to the 
handle by rotating the stick in both hands, then un-
wind. 

Step-ups-—Facing the bleacher step up and down on bleacher 
without jumping and by placing both feet on the bleacher 
before stepping off again. 

Straight Arm Pullover—Lie supine on the mat with.arms ex-
tended over head grasp the bar. Keeping the arms ex-
tended, bring the bar and touch the thighs with bar. 
Return the bar to the starting position. This com-
pletes one repetition. 

Parallel Bar Dips—From the straight arm position, lower 
body until elbows are slightly beyond a right angle 
and then fully extend them. Avoid excessive swinging 
during the exercise. 

Stair Running—Starting at the bottom of stairs, run to the 
top and back down as quickly as possible. A complete 
round trip counts as one repetition. 

Leg Exchange—Begin from a position with both hands on the 
floor and one foot forward so that knee is touching 
chest and the foot is even with the hands. The other 
leg is extended behind the person. The position of 
feet are then exchanged. One exchange is counted when 
the feet exchange positions. 

Back Shuffle-—Place the hands behind you so that weight is 
supported by hands and feet. Extend the body fully 
with feet together. Keeping the body straight, spread 
the legs. Reverse the procedure back to the starting 
position. When feet return to starting position one 
repetition is counted. 
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APPENDIX I 

COMBINATION ISOTONIC-ISOMETRIC EXERCISES 

Each of the exercises was performed as described in 
the Exer~>Genie manual. Each exercise was preceded by a ten-
second isometric contraction. The following exercises 
were used: 

1. Big Four 
2. Rowing 
3. Running Against Resistance 
4. Standing Bench Press 
5. Bicycle Against Resistance 

Each exercise was performed for two minutes with each 
subject doing as many repetitions as possible during this 
time. 

157 



APPENDIX J 

REPETITIONS AT EACH LEVEL FOR CIRCUIT 
TRAINING EXERCISES 

Leg-Exchange s 

Maroon Circuit 

Level Repetitions 

Gold Circuit 

Level Repetitions 

1 7 1 13 
2 9 2 15 
3 11 3 17 

Bar Dips 

Maroon Circuit 

Level Repetitions 

1 
2 
3 

3 
5 
7 

Level 

Gold Circuit 

Repetitions 

1 9 
2 11 
3 13 

Step-Ups 

Maroon Circuit 

Level Repetitions 

1 
2 
3 

10 
12 
14 

Gold Circuit 

Level Repetitions 

1 
2 
3 

17 
19 
21 

Straight Arm Pull-Over 

Maroon Circuit Gold Circuit 

Level 

1 
2 
3 

Repetitions 

6 
8 

10 

Level 

1 
2 
3 

Repetitions 

12 
•14. 
16 
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Squat Thrust 

Maroon Circuit 

Level Repetitions 

1 
2 
3 

8 
10 
12 

Gold Circuit 

Level Repetitions 

1 
2 
3 

14 
16 
18 

Maroon Circuit 

Stair Run 

Level 

1 
2 
3 

Repetitions 

2 
4 
6 

Gold Circuit 

Level 

1 
2 
3 

Repetitions 

8 
10 
12 

Wrist Rollers 

Maroon Circuit 

Level Repetitions 

Gold Circuit 

Level Repetitions 

1 
2 
3 

3 
4 
5 

1 
2 
3 

7 
8 
9 

Back Shuffle 

Maroon Circuit Gold Circuit 

Level Repetitions Level Repetitions 

1 
2 
3 

6 
8 

10 

1 
2 
3 

12 
14 
16 
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