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The problem of this study is to determine the effects of 

two physical conditioning programs on the improvement of para-

meters of physical fitness and to evaluate the existing rela-

tionships among test instruments. The two conditioning programs 

are routines designed to develop (1) strength and agility and 

(2) cardiovascular-respiratory efficiency. The three test 

instruments are (1) basal heart rate, (2) AAHPER Youth Fitness 

Test, and (3) physical work capacity (180). 

The purposes are to determine the effects of specific 

programs on the improvement of physical fitness parameters 

and to compare the test instruments for interrelationships. 

The effects of the two conditioning programs are investi-

gated by analysis of covariance using pre-test basal heart 

rates, physical work capacities, and the AAHPER Youth Fitness 

scores as covariables. The three instruments used for testing 

and as covariables are compared for their interrelationships 

by product moment correlations. Correlation matrices are 

developed considering age, height, weight, test instruments, 

items of the AAHPER battery, and resting heart rate. The 

confidence level established for each statistio is .05. 
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Mean gains indicate that the continuous running program 

designed to bring the cardiovascular-respiratory system under 

stress exceeded the strength and agility group on seven vari-

ables, The seven variables were sit-ups, shuttle run, 5Q-yax<l 

dash, 600-yard run, AAHPER battery score, physical work capa-

city, and basal heart rate. The program designed to develop 

strength and agility had better mean gains on pull-ups, broad 

jump, Softball throw, and resting heart rate. 

Significant differences were established between the two 

programs when the 600-yard run scores, pull-ups, and basal 

heart rates were used as covariables. Significant differences 

were not established when the other AAHPER items or test in-

struments were used as covariables. Physical work capacities, 

basal heart rates, and items of the AAHPER Youth Fitness Test 

are significantly correlated only when specific pre-test and 

post-test comparisons axe made. 

The dissertation is divided into an introduction, review 

of related literature, procedures of study, presentation and 

analysis of data, summary, conclusions, implications, and 
P 

recommendations. 

This study concludes that the AAHPER Youth Fitness Test, 

basal heart rate, and physical work capacity are different 

tests which emphasize different parameters of physical fitness. 

However, significant relationships do exist among test items. 

Different physical fitness parameters can be developed 

to a higher degree by specific programs designed to develop 



those qualities of fitness which are desired. Program 

planning should develop from specific testing which is essen-

tial to find specific variables affecting student fitness 

levels. The physical work capacity is a comprehensive test 

comparable to the AAHPER battery score. These general measures 

will not distinguish a particular variable. They best provide 

a general analysis of physical proficiency. Basal heart rate 

is a specific test for oardiovascular-respiratory efficiency. 

If strength, agility, flexibility, balance, coordination, 

and muscular efficiency are some of the specific parameters 

of physical proficiency, it appears that the most profitable 

procedures for their development should be incorporated into 

the physical education programs. The Implications of this 

study are that (1) the most desirable results are achieved 

from specific programs for the development of desired outcomes, 

and (2) specific testing should be done to indicate the 

presence of the desired qualities of physical proficiency. 

In comprehensive testing, one parameter may compensate for 

another. A specific parameter deficiency may not be observed 

from a battery or comprehensive test. 
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CHAPTER I 

INTRODUCTION 

A need for increased attention to the physical fitness 

of American youth has been the expressed concern of the last 

four presidents of the United States. President Eisenhower's 

Council on Youth Fitness, established in 1956, stimulated 

action on fitness across America* President Kennedy expressed 

concern for the "soft" American. Charles "Bud" Wilkinson, 

acting as a consultant for President Kennedy's council con-

sidering physical fitness, provided leadership that helped 

institute a physical fitness program in the schools of this 

country. Presidents Johnson and Nixon have continued efforts 

to improve the state of fitness of the American people. 

Since 1956, there have been many different physical 

fitness programs and an increased interest in the measurement 

of their effectiveness. The physical educators, attempting to 

develop physical fitness, have varied emphasis from vigorous 

calisthenics for fifteen minutes duration daily to the lifetime 

sports approach to physical education. In 1957, the American 

Association for Health, Physical Education, and Recreation held 

a conference on fitness In Washington, D. C. The American 

Association for Health, Physical Education, and Recreation Youth 

Fitness Test was devised to measure fitness, and procedures 

were formulated to establish norms (2). 
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In 1956, Palls conducted a factor analysis on fifty-three 

fitness variables. Nine factors accounted for seventy-seven 

per cent of the total variance for physical fitness. The 

nine variables were athletic fitness, maximum metabolio rate, 

respiratory capacity, basic height of blood pressure, heart 

rate to exertion, expiratory capacity, pulse pressure response, 

force efficiency, and resting heart rate (11). Cardiovascular 

efficiency of test subjects was involved in seven out of the 

nine variables. General mortality rates indicate that 

cardiovascular and renal diseases are the leading cause of 

death for people over twenty-five years of age in America (22). 

The terms strength, power, and muscular endurance have 

often been used in a confusing and inconsistent manner. 

Strength means the maximum effective force which a muscle or 

group of muscles can exertt power Implies the maximum strength 

which can be exerted once at a maximum rate of movement» and 

muscular endurance denotes a number of repetitions that a 

given contraction can be performed. 

The general topic of muscle function has been a subject 

of major interest to physical educators. Although muscle 

function (strength, power, and muscular endurance) has been 

studied repeatedly over the years,1the topic is still not well 

understood and remains a subject of controversy. 

Mastery of the topic of muscle function is yet to be 

attained due to the extreme complexity of the phenomena 



involved. Strength, power, and muscular endurance result from 

close coordinations of complicated mechanical, biochemical, 

neural, and endocrine functions. Additional perspective of 

these functions requires intensive study of the underlying 

physiology (23). 

Muscular contraction provides the force necessary for 

static postures and dynamic movements in man. An understanding 

of mechanical principles provides information for analysis 

of the movement of man. Knowledge of the biochemical and 

neural functions promotes a better understanding of muscular 

contractions and the energy supply. 

Physical educators should be cognizant of the role of 

strength and muscular endurance in the prevention of postural 

deformities and injuries. These are deterrents to physical 

or muscular efficiency. If a force is applied which tends 

to move the Joint into a range of motion in which ligament 

damage could occur, a stretch" reflex is propagated which 

results in contraction of the opposing musculature in an at-

tempt to stop the movement. If the musculature and attachments 

are sufficiently strong, the movement will be stopped and 

injury will be prevented. If the strength of the muscles 

around these joints is greater, the injuries are less frequent. 

The primary competencies that all physical educators should 

have is an expertise in exercise and work, knowledge of the 

functions of muscle in strength, power, and endurance per-

formances, as well as of the techniques of assessment of such 

performances (19). 



Cooper's (6) aerobics provided one of the most discussed 

studies of physical fitness* He indicatedi 

Muscular fitness is of some value, but it Is 
too limited. It concentrates only on one system 
in the body, one of the least Important ones, and has 
limited beneficial effects on the essential organs 
of overall health. • . . Endurance fitness should be 
your goal. It will assure all the benefits of the 
training effect, improving not Just your muscles, 
but your heart, and the blood vessels. . . . The 
key to endurance is oxygen consumption. The body 
needs It to produce energy. It can't store it so it 
must bring it in constantly and deliver it to the 
organ or tissue where the energy is needed. The 
amount that the body can bring in and deliver— 
your maximum oxygen consumption--is the best measure 
of your fitness (6, p. 13)., 

Physical fitness is one of the variables Involved in 

healthful living. If we desire to provide a physical education 

program in our schools that will serve the students* best 

interest, we should know what produces desirable fitness and 

how to measure accurately our programs. 

We need to continuously evaluate what we are doing In our 

physical education programs. Evaluations of the contributions 

made to participants and of the effectiveness of the testing 

instruments should assist in development of the desired 

physical fitness parameters. 

Statement of the Problem 

The problem of this study was to determine the effects 

of (1) a conditioning program designed to develop cardiovascular-

respiratory efficiency and (2) a conditioning program designed 

to develop strength and agility on the improvement of parameters 



of physical fitness as measured "by the AAHPEH Youth Fitness 

Test, basal heart rate, and physical work capacity determined 

by a progressive work test on the bicycle ergometer. 

Purposes of the Study 

The purposes formulated for this study were to (1) deter-

mine the relative effects of (a) a conditioning program designed 

to develop cardiovascular-respiratory efficiency and (b) a 

conditioning program designed to develop strength and agility 

on the improvement of physical fitness; and (2) evaluate the 

use of (a) physical work capacity, (b) the AAHPER Youth Fit-

ness Test and (c) basal heart rate as Instruments for measuring 

parameters of physical fitness. 

Hypotheses 

To perform the purposes of this study, the following 

hypotheses were formulated and testedi 

1. There will be no significant difference between the 

physical fitness means for the cardiovascular-respiratory and 

strength-agility conditioning programs, as measured by the 

basal heart rate when the pre-test basal heart rate is used 

as a control variable. 

2, There will be no significant difference between the 

physical fitness means for the cardiovascular-respiratory and 

strength-agility conditioning programs as measured by the physi-

work capacity when the pre-test physical work capacity as deter-

mined by the bicycle ergometer is used as a control variable. 



3. There will be no significant difference between the 

physical fitness means for the cardiovascular-respiratory and 

strength-agility conditioning programs as measured by the AAHPER 

Youth Fitness Test when the pre-test AAHPER Youth Fitness Test 

is used as a control variable. 

There will be no significant relationship between the 

physical work capacity test, basal heart rate, or the AAHPER 

Youth Fitness Test items as evaluative Instruments for deter-

mining physical fitness. The correlation between the instru-

ments for assessing fitness levels will be zero for the 

population under study. 

Background and Significance of the Study 

In the last decade, physical educators have become more 

concerned with the development and measurement of physical 

fitness. Consolazlo (5) stated in 1963 that the quantitative 

measurement of physical fitness was one of the most complex 

and controversial problems in applied physiology. Linde, (16) 

in an appraisal of exercise fitness tests, reiterated the 

frequently expressed concern that no single test of physical 

fitness was completely satisfactory. 

Different concepts of growth and development led to 

numerous attempts to define the relationship of physical and 

intellectual growth. Over kOQ studies have been reviewed in 

Monroe's Encyclopedia of Education Research attempting to 

find the relationship of physical variables to psychological 



data. Some of the physical -variables were body measurements, 

body proportions, records of illness, physical defects, and 

physical efficiency. Some of the psychological variables, as 

related to physical development, were intelligence scores, 

achievement soores, scholarship records, and records of intel-

lectual accomplishments. The hypotheses guiding these studies 

were classified under two headings as followsi 

L Common factors involved in physical and intellectual 

developments• 

a. Physiological variables 

b. Environmental or social variables 

2. Organic effects of mental changes or mental effects 

of organic changes. 

This provided a partial summary of the inter-relatedness 

of physical and intellectual development. In general, the 

conclusions were that gifted students are larger, stronger, 

and healthier than average or" slow learners. We may reasonably 

conclude that physical fitness is a possible variable related 

to intellectual growth and effective Hiying. 

Regular periods of exercise designed to develop stress 

are essential for physiological and emotional purposes. Many 

individuals lacfc conceptual foundation of their personal needs 

for exercise. Each individual needs to perform regular exer-

cise routines for maintenance of physical and emotional 

health (8). ... 
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A recent approach to physical fitness for any age is 

called aerobics. Cooper (6) identified running, walking, swim-

ming and cycling as exercises that contributed the most to 

development of physical fitness. Two years ago, aerobics was 

an exercise program under study by the United States Air Force. 

Now segments of our population are participating in aerobic 

type programs in America, and several other countries are con-

sidering adoption of aerobics for their armed services. The 

advocates of aerobics have stated that we should change some 

of our more traditional approaches to include cardiovascular 

fitness development by the most profitable means. Basically, 

this would involve changing the emphasis for the development 

of conditioning in the physical education programs. 

Definition of Terms 

The following definitions were formulated to provide the 

specific meaning Implied for this study. 

Physical Fitness is the development of the body to a 

state or condition which will permit performance of a given 

amount of physical work with a minimum'of physical effort. 

The efficiency of physical effort depends upon the mutual 

development of the muscular, respiratory, and circulatory 

system integrated and coordinated by the activity of the ner-

vous system. Physical fitness is used to imply a state of 

physical proficiency. 

AAHPER Youth Fitness Test is composed of measurement of 

seven items. They arei sit-ups, pull-ups, baseball throw 



for distance, standing broad Jump for distance, shuttle run, 

fifty-yard dash, and the 600-yard run. 

Basal heart rate is a test used by athletes to check pulse 

rates in order to gain an Indication of physical condition* 

It involves counting the pulse rate before getting out of bed 

in the morning prior to any physical activity. 

Parameter Is a variable classification for a general 

component of physical fitness. The test items are specific 

measures which are used for evaluation of a parameter. Some 

parameters of physical proficiency are strength, cardiovascular-

respiratory efficiency or endurance, flexibility, agility, and 

coordination* 

Resting heart rate is a check of the pulse rate after a 

rest period of approximately five minutes in a reclining or 

sitting position. Other variables affecting heart rate which . 

should be controlled are fatigue, emotions, meals, and physical 

activity. 

Endurance is the ability to do prolonged work without 

fatigue and recovery to pre-exercise state in a shorter period 

of time* Endurance in this description involves cardiovascular 

efficiency. 

Muscular endurance is the ability to perform repeated 

muscular activity. An example would be repeated bench presses 

or repeated grips of the hand dynamometer. 

Muscular strength is the ability to lift weight or master 

resistance without regard to repetitions. Strength means the maxi* 

mum effective force which a muscle or group of muscles can exert* 
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Bicycle ergometer Is an Instrument for measuring physical 

efficiency of the human body by providing for consistent 

regulation of exercise work load. 

Strength and agility conditioning program was composed 

of calisthenlos, agility, short sprints, and a strength emphasis 

weight routine. This program was designed to improve strength 

and agility of the test subjects. 

Cardlovascular-resplratory conditioning program was com-

posed of stretching exercises for flexibility and continuous 

running. This program was designed to increase endurance of 

the test subjects. 

Limitations 

This study was limited to those students entering a 

weight training class and a track class at North Texas State 

University in the Spring of 1971* The classes were Physical 

Education 116 activity courses. Student membership in the 

classes was determined by physical education requirements, the 

classes being chosen on an elective basis* If a class was 
* 

closed during registration, the student may be enrolled in a 

class of secondary interest. There was no reason to assume 

that students included In this study would differ significantly 

from those at other institutions where conditions for selection 

of physical education classes were similar. 

Basic Assumptions 

It was assumed that the subjects would respond to the 

endurance and strength conditioning programs because of their 
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election of a course of their choice. It was further assumed 

that the subjects would respond with a representative effort 

on the AAHPER battery and the Physical Work Capacity Test to 

measure their level of fitness parameters. 

Instruments 

The AAHPER Youth Fitness Test was used as one of the instru-

ments for measuring parameters of physical fitness. It is a 

battery developed by leaders of physical education in 1958# 

The test is composed of pull-ups, sit-ups, the shuttle run, 

600-yard run, standing broad jump, fifty-yard dash, and the 

softball throw for distance. It was used nationally by the 

public schools for evaluation of the physical fitness of 

American youth. College norms were provided through the 

leadership of Paul Hunsicker (2). 

The President's Council on Youth Fitness concluded that 

the AAHPER Youth Fitness Test was one recommendation in the 

total physical fitness program. The AAHPER Test was a com-

prehensive validated test to determine the physical fitness of 

those who participate in the physical education programs. The 

Buros Mental Measurement Yearbook contains a bibliography of 

studies justifying the use of the AAHPER test battery (3)» 

The second instrument for gathering data Wias a progressive 

work test monitored by the physiograph when used with the 

bicycle ergometer to measure physical work capacity. The 

physiograph was used to monitor the heart rate readings as 
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physical work capacity was taken to assess the cardiovascular 

efficiency of the subjects. The bicycle ergometer and the 

power-driven treadmill are two of the most frequently used 

mechanisms for assessing the physical fitness of trained and 

untrained subjects who made use of the heart rate or cardio-

vascular variables. Clarke and Clarke (4) indicated that the 

bicycle ergometer had certain advantages as a tool of research. 

The most important advantage as an instrument was the ability 

to set and maintain a constant work load. 

The basal heart rate was the third measure to be taken. 

The instrument used was the stethoscope with a reliability 

check made by the physiograph. The basal heart rate has been 

used very little except by track coaches for assessing the 

effectiveness of training programs on cardiovascular fitness 

improvement. The basal heart rate was taken after sleep and 

before getting out of bed in the morning. Fred Wilt (24) 

suggested that it was a useful and simple test for athletics. 

Gerald Tharp (20) found that resting heart rate showed a 

oloser correlation with physical work capacity than did ten-

sion on period readings of the electrocardiograph. The basal 

heart rate was usually slower than the resting heart rate,which 

was influenced by other variables,1 primarily of a psychological 

nature. 

In view of the wide use of the AAHPEB Youth Fitness Test 

and the bicycle ergometer, it would appear they were appropriate 
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data gathering Instruments. The basal heart rate should merit 

use on the basis that most physical fitness variables that 

affect the physical fitness state of test subjects, according 

to H. B. Palls'(11) factor analysis of fitness variables, were 

related to heart rate or cardiovascular efficiency. 

Clarke and Clarke (4>) Indicated that nothing new or 

startling was involved in the simple determination of heart 

rate as this has been one of the time-honored physiological 

parameters. 

Cooper (6) in his Aerobics concluded that the trained 

Individual had a lower resting heart rate and a greater stroke 

volume. These findings should help justify the use of basal 

heart rate as a data gathering device for this study. 

Procedures for Collecting Data 

Permission was obtained from the physical education 

department to use two classes from the activity program for 

subjects. A weight training class and a track class were 

chosen to provide two intaot groups. The basal heart rate was 

taken manually, with a stethoscope. A reliability check was 

made on every sixth case with the physiograph. The subjects 

were housed in the women's gymnasium at North Texas State 

University the night preceding the taking of the basal heart 

rate readings. 

The bicycle ergometer was used to measure the state of 

physical fitness by measuring the physical work capacity. 
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The evaluation was taken before students participated in 

the conditioning programs. 

The American Association of Health, Physical Education, 

and Eecreation Youth Fitness Test was administered after the 

other two tests were completed and before participation In 

the conditioning program# The AAHPEB battery is composed of 

seven different physical fitness measures. A possibility of 

some conditioning or retrogression may occur through the 

administration of the battery. It was, therefore, administered 

after the basal heart rate and physical work capacity tests. 

Physical work capacity was obtained by use of a progressive 

work test on the bicycle ergometer. 

The same procedure was followed after eight weeks of 

participation in the conditioning programs. At the conclusion 

of the post-test, the data were compiled for statistical treat-

ment and analysis. 

Procedures for Analysis of Data 

At the conclusion of testing and collection of data, the 

relative effectiveness of the two conditioning programs was 

analyzed statistically. The physical fitness pre-test and post-

test measures were used as control variables and dependent 

variables respectively. The two different approaches to 

conditioning were the independent variables. The data were 

analyzed for significant differences in the adjusted means. 

The instruments for determining physical fitness were 

evaluated by product moment correlations to determine the 
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relationships that existed among the three instruments. The 

three instruments for determining physical fitness were "basal 

heart rate, physical work capacity as measured by a progressive 

work test on the bicycle ergometer, and the AAHPER Youth Fitness 

Test. The level of significance was arbitrarily set at five 

per cent. 

Hypothesis one, two, and three were tested using analysis 

of covariance as the statistic. 

H = hypothesis, and M » Greek lower case mu. 

Hi i Mi » M2 M3 t M-j_ • 

H 2 1 « M2 

Hypothesis number four was tested by use of product 

moment correlation at the five per cent level of significance. 

The correlations were computed between physical work capacity 

and each measure of the AAHPER test battery. The physical 

work capacity and the basal heart rate were compared by 

coefficient of correlation. To conclude the statistical 

treatments, a correlation between basal heart rate and items 

of the AAHPER Youth Fitness Test were Calculated. 

Further Organization of the Study 

A survey of related literature was presented in Chapter 

IX. The literature review was hypothetlcally divided into 

four categories. The categories were related to the meaning 

physical fitness, the AAHPEK Test, cardiovascular variables 

related to physical fitness, and conditioning methods. 
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The methods and procedures related to the activity 

classes, collection of data, and the treatment of data are 

presented in Chapter III. 

The (1) presentation of data and (2) the analysis of data 

indicating the results of the study, as related to the hypoth-

eses, are developed in Chapter IV. 

A summary of the study indicating the findings and impli-

cations, as they, are related to the hypotheses, is Included 

in Chapter V. 
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CHAPTER II 

REVIEW OP RELATED LITERATURE 

Two of the oldest and most basic techniques used by the 

physical educator for assessing physical fitness are muscular 

strength and heart rate (18). Muscular strength is usually 

taken as the subject is performing a maximal task or, in some in-

stances as repeated strength tasks are done to assess the 

loss of strength with each repeated measure. Heart rate has 

been evaluated in a resting state, submaximal work state, max-

imal work state, and by recovery to a resting state following 

physical activity. Many different attempts have been made to 

assess physical fitness parameters by use of the subject's 

heart rate. The conditioning methods have been Just as varied 

in an attempt to develop parameters of physical fitness as 

has been the physical educators' attempt to measure physical 

fitness. 

The review of related literature, is divided into four 

categories related to the development and measurement of 

physical fitness parameters. The categories are studies within 

the general area which are related to the (1) meaning of 

physical fitness, (2) AAHPER Youth Fitness Test, (3) cardio-

vascular efficiency as an index of physical fitness and 

testing, and (4) conditioning methods and development of 

physical fitness. 

19 
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The Meaning of Physical Fitness 

One of the problems of attempting to develop physical 

fitness through the physical education programs is that physi-

cal fitness connotes a diversity of meaning. Some people 

have definite "beliefs about what physical fitness is, or what 

it should be, while others suggest that we re-examine that 

which is called physical fitness. No single definition of 

physical fitness seems to be acceptable to all physical educa-

tors. Presently, the physical educator is more prone to 

discuss parameters of physical fitness rather than the over-

all state of physical fitness. 

Strength, power, and muscular endurance have been used 

as parameters related to development and maintenance of 

physical fitness. These topics have been of major interest 

to the physical educators. Van Huss and others (76), in a 

discussion of exercise science or physical fitness, emphasized 

the inclusion of strength, power, muscular endurance, endurance, 

circulatory-respiratory fitness, and flexibility as parameters 

affecting a state of fitness. Each item in test batteries 

Is considered to measure a particular characteristic or ability. 

Being exceptionally fit in one area and exceptionally unfit 

in another does not add up to an acceptable state of fitness. 

The individual items are important and should be treated 

specifically. 

Studies related to strength parameters have been inves-

tigated using test batteries classified as motor ability 
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items (17, 35, ̂ 6, 5^, and 55)• This type of emphasis attempts 

to establish a relationship between the general motor ability 

and the parameters of physical proficiency. These studies 

considered strength, power, and muscular endurance as specific 

parameters in the measurement of physical fitness. This 

particular type of emphasis attempts to study the specific 

variable as it contributes to a general physical proficiency. 

The structure and measurement of physical fitness as 

determined by the available physical fitness tests axe better 

understood since Fleishman's (35) study of physical fitness 

testing. These results suggest th&t physical proficiency or 

physical fitness is not a single general ability; rather 

physical fitness can best be described in, terms of broad, 

relative independent factors. The same individual may score 

high in some factors and low on others. The more physically 

fit person will.score higher on more factors of the test 

battery. Some specific needs exist in physical fitness test-

ing. Some of the needs are (1) to improve testing, (2) to 

determine if coordination and agility are separate abilities, 
* 

(3) to determine how much of a test score Is related to 

individual skill and how much is related to physical fitness 

of the individual, and (4-) to determine the relationship of 

performance capacities to specific physiological parameters 

and to organic and functional health. Fleishman concluded by 

indicating that more research is needed in the above areas to 

determine the relationship between functional oapaclty and 

performance capacity. 1 Such research will lead to a broader 
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concept of physical fitness, Its components* and their 

inter-relationshlps• 

A statement on the role of exercise and fitness by a 

joint committee of the American Medical Association and the 

American Association for Health, Physical Education, and 

Recreation (*0 Indicated fitness for effective living has 

many independent components depending upon varying individual 

roles and responsibilities. 

Updyke and Johnson (74-) made a distinction between 

physical fitness and motor ability. Their assessment of 

physical fitness appears to agree with Fleishman in the more 

recent evaluations of testing and the components of physical 

fitness. They offered the following points in summaryi 

1. Only qualities essential to health and/or 
work capacity should be classified as components of 
physical fitness. 

2. Qualities primarily essential to skill and 
motor performance, and not to health, should not be 
classified as physical fitness components but, rather 
as motor performance or motor ability qualities. 

3. Physical fitness components, then, are 
circulatory-respiratory capacity, muscular endurance, 
flexibility, and strength. 

Motor performance components are coordination 
(their common denominator), ability, speed, power, 
balance, and reaction time. 

5. For a given individual, the above categori-
zation may not hold true (7^, p. 99)• 

Morehouse and Miller (64-) contended fitness Implies a 

relationship between the task to be performed and the 

individual's capability to perform it. The task may either 

be specific or non-specific. On a specific measure such as 

flexibility, measured by the toe touch, the individual either 
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fails or passes the test by the ability to perform the task. 

It does not reveal an individual's capacity to perform, nor 

does it make evident the reason for failure. A non-specific 

task, such as effeotive and enjoyable living, implies a rela-

tive degree of efficiency without undue fatigue and ability 

to recover for the next task. When fitness is assessed by 

such specific test items, it does not describe a state of 

health; it relates to the task to be performed. 

Herbert deVrles (31) was reluctant to define physical 

fitness in specific terms and advocated that the term be 

operationally defined. Test batteries have been developed 

by physical educators which include running, throwing, Jump-

ing, pull-ups, and push-ups. These test batteries are con-

sidered as tests of motor fitness which attempt to measure 

parameters of physical fitness. Some of the parameters are 

coordination, speed, agility, endurance, power, strength, 

balance, flexibility, and body control. 

One of the most read physical education authors, Charles 

Bucher (14), wrote that physical fitness refers primarily to 

bodily aspects of fitness which represents the individual's 

capacity to live most vigorously and effectively with his 

own resources. Not only does it imply effectiveness but also 

the ability to resist fatigue with a relative degree of motor 

performance and the ability to adapt to muscular stress. 

Karpovich (50) Implied that physical fitness measures 

merely the ability to pass physical fitness testsj therefore, 
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the so-called degree of fitness possessed by an individual 

depends upon the nature of the test item to be performed and 

the individual's performance of the task. 

A combination of investigations made by physioal educators 

found in a review of dissertation abstracts indicated that 

physical educators have emphasized physical fitness concepts 

which have determined the (1) planning and (2) evaluation of 

the physical education programs. Strength and endurance were 

Investigated as parameters of physical fitness by Mullins (65)• 

Bentley (7) emphasized speed, power, strength, and general 

endurance as parameters affecting fitness change. 

Brooker (12), Girardin (37)» Hayes (^3). and McNair (59)» 

in unpublished studies, emphasized that the criteria for 

selection of activities were the amount of stress, the inten-

sity of the activity, and strenuousness of the exercise. The 

intensity should be sufficient to bring about physiological 

changes in the participants.- The particular activity was 

considered secondary in importance to the amount of stress 

brought about by the game or the activity. These studies 

imply through emphasis, particular interests in specific 

parameters and general concepts of physical proficiency. 

AAHHEB Test Battery 

The current national interest in physical fitness was 

preceded by comparisons between American youth and European 

youth on certain physical fitness tests. The Americans were 



25 

found, to be inferior, and an expressed concern "brought about 

emphasis for change in the physical education programs and 

in the testing. Fleishman (35) concluded that the tests in 

the AAHPEB Battery were assembled on the basis of expert Judg-

ment and recommended where normative data could be collected 

quickly for comparison purposes. The idea was to provide a 

standard set of tests for expediency in collection of data 

because of the expressed concern for fitness of American 

youth. According to Fleishman's evaluation, the AAHPEB test 

battery measures well three components of fitness, which were 

dynamic strength, explosive strength, and stamina. The three 

came from a list of factor areas common in fitness testing. 

The areas of the total list of common parameters were» (1) 

strength area, which included explosive strength, dynamic 

strength, and static strength* (2) flexibility and speed area, 

which Included extent flexibility, dynamic flexibility, speed 

of change of direotion, running speed, and speed of limb 

movement; (3) balance area,which included static and dynamic 

balance; (4) coordination area,which Included multilimb co-

ordination and gross body coordination; and (5) endurance 

areas. Fleishman's criticisms of the AAHPER battery were 

based on non-inclusion of items to measure static strength, 

extent flexibility, dynamic flexibility, gross body coordina-

tion, and gross body equilibrium because they had been used as 

parameters of physical fitness in other tests. 
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Harry Olree and others (66) from Harding College made 

an evaluation of the AAHPER Youth Fitness Test to determine 

the nature and extent of the relationship between the per-

centile scores of the battery items and the objective physio-

logical measure of physical fitness. They used maximum oxygen 

uptake as the physiological variable for determining capacity 

for sustained work. Based on seventy-six subjects, there was 

a significant relationship at the .05 level between each item 

of the test battery and maximal uptake per minute k/g of body 

weight.' The correlation of three items--the shuttle run, the 

fifty-yard dash, and the 600-yard run-walk—was low. However, 

of the seven items, three items—fifty-yard dash, pull-ups, 

and slt-ups—seem to measure different aspects of physical 

fitness and correlate highly with the average AAHPER test 

scores and are easily administered. All three items may be 

given in short intervals and eliminate one-fifth of the length 

of the testing time. 

Palls and others (3*0 investigated the validity of 

estimating maximal oxygen uptake from the AAHPER Youth Fitness 

Test items in adult subjects. Eighty-seven male subjects 

ranging in age from twenty-three to fifty-eight participated 

in the five-month program. The conclusion drawn from the 

research was that maximum oxygen uptake per kilogram body 

weight, as measured in this study, can be estimated with 

reasonable validity from the motor fitness items in AAHPER 

Youth Fitness Test. Since the maximum oxygen uptake per 
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kilogram of body weight is considered by many to be the ulti-

mate criterion of physical fitness, this study helps to 

validate the youth fitness test as an index of physical fitness* 

The best single estimator of maximum oxygen uptake is the 

600-yard run-walk among the youth fitness test items. The 

optimally weighted youth fitness test items appear to be about 

as good in estimation of maximum oxygen uptake per kilogram 

of body w&lght as the more specialized methods that have been 

reported, 

Looke (56) wrote a reply article to Willgoose (85) and 

others, on the reliability of the 600-yard run-walk at the 

junior high level. Willgoose, and others, found that a rank 

order correlation of .92 was obtained when the test was 

administered one week apart with instructions to do the best 

they could without emphasis of bettering their previous per-

formance. The conclusion by Locke was that the 600-yard 

run-walk is reliable as an index of stamina. Admitting that 

orientation of subjects might affect the testing situations, 

the reliability can be improved by controlled uniformity of 

procedure in the administration of the test. 

Parkman (68) used the AAHFER Youth Fitness Test for the 

purpose of assessing the fitness levels of subjects who were 

participating in activities followed by evaluation of the 

same subjects in periods of inactivity. He found their per-

formance levels changed during activity and inactivity. 
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Corroll (24) investigated the AAHPER test battery by comparing 

score results to maximal oxygen uptake. 

A factor analysis of the AAHPER Fitness Test was done by 

Ponthieux and Barker (70). They evaluated the seven items 

using 1,335 college freshmen, computing standard deviations 

and intercorrelations• Circulatory-respiratory endurance, 

gross body coordination, and dynamic strength were considered 

to be parameters of physical fitness that are assessed by the 

AAHPEB battery. The intercorrelations indicate that the 

abilities measured by the seven test items are related. The 

relationships are described as seen in the following chart 

summaryi 

S-ups S.R. S.B.J. 50-D S.B.T. 600-R Mean S.D. 

Pull-ups +.30 +.30 +.44 +.41 • +.20 +.37 7.07 3.50 

Sit-ups +.17 +.21 +.25 +.28 +.31 49.62 20.62 

Shuttle-

Run +.51 +.41 +.33 +.35 10.01 .67 sec 

Broad-

JumP +.5^ +.3^ +.42 86.81 8.24 in 

50-Yard 

°ash +.40 +.48 6.86 .44 sec 

Softball 
T h r o w +.27 183.16 28.52 ft 

600-Yard 

114.98 16.71 sec 

The reliability of the Individual test items of the 

AAHPER. Youth Fitness Test was done under actual classroom 

conditions by Stein (72). Pull-ups, broad-Jump, sit-ups, 

fifty-yard dash, and Softball throw had very high reliability 
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coefficients, ranging from #90 to .98. The shuttle run and 

the 600-yard rtin-walk had . and .83 correlations. He con-

cluded that the tester should have more confidence In the 

test reliability since the coefficients were obtained under 

actual physical education teaching conditions. 

A study was done by Clarke and Degustis (19) to determine 

the relationship of standing broad jump as a test of leg power 

with maturational, anthropometric, and strength characteristics 

of twelve-year old boys. Physical educators have used the 

standing broad jump as a simple test of leg power for many 

years. 

Ninety-five per cent of the coefficients derived from 

correlating strength with other test variables were significant 

at the .05 level. Of the sixteen product moment correlations 

between the experimental variables and the standing broad 

jump, only fortjr-four per cent were significant at the .05 

level. The highest multiple" correlation was .694. According 

to the correlations found, distance times weight might be a 

better measure of leg power. The independent variables used 

were elbow flexion strength, body weight hip extension 

strength, ankle plantar flexion strength, and leg flexion 

strength. 

Bitcon (10) established validity and reliability for a 

four-item physioal fitness test utilizing a correlation 

technique using the AAHPER Youth Fitness Test to establish 
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norms for Iowa. The four test Items were (1) pull-ups, 

(2) sit-ups, (3) standing "broad jump, and (4-) a 300-yard 

shuttle-run. The coefficient of correlation between the 

AAHPER "battery composite score and the composite score of the 

four-item test was .93^* The reliability coefficient on the 

same "basis was .961. 

Fleishman (35) evaluated some 100 motor fitness test 

items. The physical fitness components of the AAHPER fitness 

battery were evaluated. The individual items of the battery 

correlated well, but Fleishman (35) indicated that a fitness 

battery cannot be evaluated as individual test) it should be 

reviewed as a comprehensive test. Fleishman concluded that 

the significance of international comparisons was- over-

emphasized. 

Cardiovascular Efficiency as an Index 
of Physical Fitness 

Most modern ciroulatory exercise tests are based on the 

relationship between linear Increase in heart rate and work 

load or oxygen uptake. Other testing,assumptions Involve 

differences between the trained and untrained state of fitness. 

The differences have involved blood volume, elasticity of 

blood vessels, stroke volume, resting heart rate, recovery 

rates, and the blood vessels of the muscle fibers. 

The physical educator has investigated several variables 

for their effect on cardiovascular change. Oacia (67) studied 

the effects of blood volume on cardiovascular efficiency. 
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Howard. investigated the tension period of the left ven-

tricle as an indication of the fitness level* Metz (61) 

studied work capacity as predictor of a state of fitness. 

Training and wheat germ oil effect on change in cardiac 

response was investigated by Dempsey (30)* 

Astrand and Bodahl (5) made presumptions for the assess-

ment of circulatory capacity as an index of physical fitness 

"by evaluation of physical work capacity tests. Heart rate or 

cardiac output at a given oxygen uptake varies only within 

reasonable limits. The larger the stroke volume is, the lower 

the heart rate. The maximal cardiac output and oxygen uptake 

should be determined by the Individual's maximal heart rate. 

There are several problems which affect circulatory capacity 

and aerobic power, and experimental studies indicate that 

there are sources of error in prediction of the efficiency of 

the oxygen transport system from sub-maximal test. There are. 

exceptions to the linear increase between heart rate and work 

load or oxygen uptake. The maximal heart rate declines with 

age. A fixed mechanical efficiency does not exist for all 

subjects. Cardiac output was not strictly related to oxygen 

uptakej therefore, studies Involving stroke volume may be 

affected by deviations. They conclude by indicating a need 

for considering all the above factors before assessing the 

efficiency of the oxygen transport system as an index of 

physical work capacity. 



32 

Consolazio (22) emphasized endurance in assessing physical 

fitness. A good test of physical fitness involves large muscle 

groups in activity which places the cardiovascular system under 

considerable stress. The work load must be reproductible. 

The variables Consolazio assessed were (1) work efficiency, 

(2) steady state, (3) displacement of physical equilibrium, 

(4) maximal and economic ventilation, (5) oxygen consumption 

for a given amount of work, (6) oxygen uptake, (7) respiratory 

quotient, (8) blood lactate during exercise, (9) blood 

lactate before exhaustion, (10) pulse during sub-maximal work, 

(11) recovery following exercise, (12) stroke volume, (13) 

blood pressure, and (1^) blood pressure return to normal fol-

lowing maximal work. Considering all of the measures for 

testing physical fitness, pulse rate during maximal exercise 

seems to be the most reliable of the physiological variables. 

Cureton (26) and Consolazio are in agreement when testing 

physical fitness. They concluded that appraisal of physical 

fitness by pulse rate tests is the easiest to measure and the 

most reliable of the physiological variables. Cureton placed 

emphasis on pulse rate following strenuous exercise or 

recovery. Cardiovascular efficiency was measured by the 

heartometer, producing an electrocardiograph for determining 

the area under the brachial pulse wave curve, systolic pulse 

wave amplitude, dicrotic notch amplitude, fatigue ratio, angle 

of obliquity, heart rate, and several work to rest ratios. 

Cureton emphasized vital capacity when measuring respiratory 

fitness. 
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Maxfleld and Brouha (58) emphasized total cardiac cost 

obtained by plotting the heart rate area under the curve for 

each minute during work and recovery. The total cardiac cost 

solves the problem of finding the true resting heart rate. 

Wells, Balke, Fossan (81) used lactic acid accumulations 

for standardization of work into classifications. Three 

distinctly different increments of work intensity were 

established. They were classified as (1) light worki pulse 

rate not exceeding 120 beats per minute, (2) heavy worki pulse 

rate between 120 and 160 beats per minute, (3) severe workj 

pulse rate above 160 beats per minute. Lactic acid accumu-

lations were greater as work load and heart rate increased. 

Amasa and Heller stein (3) used observations made under 

field conditions on fifty-two factory and steel workers to 

estimate energy expenditure from pulmonary ventilation. The 

formula for calories per minute was equal to 1?3 time venti-

lation minus .52. A standard error of the estimate was .42 

calories per minute. Calories per minute expenditure and 

BTPS (body temperature and pressure, saturated with water 

vapor) were used to assess energy expenditure and pulmonary 

ventilation. 

Astrand and Rhyming (6) found that an individual' s 

capacity for prolonged work depends upon the supply of oxygen 

to the working muscle. They advooated that large muscle type 

work be used in producing aerobic capacity. The tests which 
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were advocated were the step test, the treadmill test, and the 

cycle test. In testing wide-range fitness abilities, a sub-

maximal test is suggested* The metabolism during the test 

should not exceed fifty per cent of the individual's aerobic 

capacity. The heart rate during steady state is considered 

to be between 120 and 170 beats per minute. A nomogram is 

presented where the individual's maximal attainable oxygen 

intake can be determined from heart rate and oxygen uptake 

during a sub-maximal work test. The Individual's aerobic 

capacity will give a good indication of the state of fitness. 

Issekutz and Rodahl (48) used oxygen Intake and carbon 

dioxide output during exercise on the bicycle ergometer to 

determine three stages of change in the respiratory quotient. 

The three stages of the respiration change were the initial 

increase, slight drop, and a continuous rise until the steady 

state was reached. There is a straight line correlation 

between the non-metabolic excess carbon dioxide and lactate 

level. In pooled calculations, a correlation of .92 was found. 

The respiratory minute volume plotted,against oxygen uptake 

or carbon dioxide output showed a relative hyperventile as the 

subject approached maximum aerobio capacity. It was concluded 

that change in respiratory quotieht represents part of 

anaerobic glycolysis in the total energy expenditure rather 

than the fuel used during exercise. 

Use of respiratory quotients in assessment of aerobio 

work capacity was investigated further by Issekutz, Girkhead, 
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and. Rodahl (^7). Oxygen uptake and. carbon dioxide output were 

measured in thirty-two untrained subjects during exercise on 

the bicycle ergometer.. The authors inferred that work respira-

tory quotients under standard work conditions can be used to 

measure physical fitness. Changes in work respiratory quotients 

increased logarithmically with work load or maximum oxygen 

uptake. This observation offered the possibility of predicting 

the maximum oxygen uptake of a person based on measurement of 

sub-maximal work test. 

Some physiological responses of men and women to moderate 

and strenuous exercise were studied by Metheny, Brouha, 

Johnson, and Forbes (60). A comparative study was made of 

seventeen women and thirty men to determine relative fitness 

by exhausting work. The treadmill was used and assessments 

were taken for heart rate, blook pressure, ventilation oxygen 

consumption, respiratory quotients, blood sugar and blood 

lactate levels. The higher -fitness levels of women, as indi-

cated by test performance scores, compared to the lower fitness 

levels of men. 

Wells (80) developed an instrument for testing circulatory 

fitness. A rough index of blood flow can be determined, by 

taking pulse pressure and multiplying it by pulse rate. The 

test consists of blowing thirty seconds following a standard 

exercise test. The assumption was that trained subjects would 

have a better circulatory response. 
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Practical evaluation of strain In muscular work and. heat 

as they affect heart rate recovery were investigated, by Brouha 

and. Maxfleld (13)* Their findings supported the contention 

that in any environment, the work rate may be indicated by the 

rate of oxygen consumption and the physiological strain as 

determined by change in heart rate. The experiment involved 

eight to ten successive periods of work and rest. Oxygen 

consumption was allowed to return to normal during rest 

periods. Environmental heat had very little effect on heart 

rate increase or return of oxygen consumption to normal during 

rest periods. 

Comparative effects of two physical fitness programs on 

cardiovascular fitness of men was done by Harper, Billings, 

and Matthews (^2). In their studies they compared calisthenics 

and marching to running, using an interval training method. 

The subjects were twenty-five male students at Ohio State 

University. The interval training group's maximal oxygen 

consumption Improved significantly. The control group and 

the calisthenics-marching group failed, to show significant 

changes. 

Alexander and Torpey (2) investigated cardiovascular 

improvements by Harvard Treadmill Test of students partici-

pating in circuit training exercises. The circuit involved 

seven stations which included shuttle-run, squat Jumps, crab 

walk, basketball backboard Jumps, rope skipping, a rowing 

exercise, and bend-twist-stretch exercises with emphasis 
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placed, on minimum time for the circuit. The results of the 

treadmill test show substantial increases in cardiovascular 

fitness as determined, by ability to run on treadmill at a con-

trolled rate and incline, followed by a measure of the recovery 

heart rates. 

Tharp (73) investigated cardiac function tests as indexes 

of fitness. He concluded that most exercise physiologists 

agree that maximum oxygen uptake is the best index of physical 

fitness. The purpose of the investigation was to find an 

easier and more effective test. He concluded that a test 

should show a high degree of correlation with the established 

fitness test now employed;. The results showed little cor-

relation between the physical work capacity of 150 heart rat# 

and the ventricular function measurements. Prom the correla-

tions obtained, it was apparent that resting heart rate would 

be a better index of fitness than either of the ventricular 

function measurements. Host investigators, however, agree 

that there are too many variations In resting heart rates. 

Aerobic Fitness 

Cooper and Brown (23) have made suggestions for keeping 

fit at any age. Aerobics is a study dealing with exercises 

to improve the efficiency of the cardiovascular system. The 

respiratory and circulatory systems become more efficient 

when exercises are used that create an oxygen debt. The key 

to the entire program is oxygen transport proficiency. All 

activity requires energy, which is derived by the oxidation of 
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foodstuffs in the cells. Oxidation can take place only if 

oxygen is present. There is no storage of oxygen in the 

bodyj it must be obtained by the respiratory system and then 

transported to the cells by the circula.tory system. The main 

concern of the aerobics program is to make the body more 

efficient in obtaining oxygen and transporting it from the 

lungs to the cells. 

Cooper's work was based on the question of how much 

exercise was needed to produce the desired effects. He 

decided that exercises should be measured for the energy 

required to do them. In his experiment, certain methods were 

applied to measure energy output of individuals doing dif-

ferent exercises. Prom this data, a program based on a point 

system was planned, and certain exercises were recommended 

for producing the greatest oxygen debt. The best exercises 

are running, swimming, cycling, walking, stationary running, 

handball, basketball, and squash. Isometric exercises and 

Isotonic exercises were not recommended! these had little 

cardiovascular effect and served mainly to increase the size 

of the muscles or to Increase strength. It is Important to 

do these exercises regularly to develop endurance fitness or 

the ability to do prolonged work without fatigue. 

The change produced In the body by oxygen debt exercises 

is called the training effect. This effect starts when the 

heart rate reaches 150 and remains for five minutes. Some 

characteristics of the training effeot arei 
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1. The heart grows stronger and pumps more blood per 

strokej thus, it pumps fewer strokes. 

2. The number and size of the blood vessels increase* 

3* The total blood volume increases. 

4. The blood pressure goes down (particularly when 

abnormally high). 

5* The resting heart rate is sometimes twenty beats 

less. 

6. More blood vessels open up In the muscle tissue. 

Cooper concluded that exercise programs should be built 

on aerobics. Any combination of oxygen debt activities 

yielding thirty points a week (from pre-figured chart) was 

sufficient. However, regularity is essential. The exercises 

should be done four times per week or every other day. He 

established the idea that the best fitness is endurance fitness. 

The ability to supply oxygen to the cells determines a person's 

relative level of physical proficiency. 

Doolittle and Bigbee (32) investigated the twelve-minute 

test used by Cooper for evaluation of,the state of endurance 

fitness and the 600-yard run-walk of the AAHPER battery. They 

established that the distance covered during the twelve—minute 

run-walk was a highly reliable and a valid indicator of 

cardio-respiratory fitness and that it was preferred to the 

600-yard run-walk. The maximum oxygen intake correlation for 

the twelve-minute run was .90 and for the 600-yard run-walk 

was .62. The reliability coefficient for the twelve-minute 
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run-walk on test-retest basis was «9^» Administration of the 

twelve-minute test was demonstrated to "be equally feasible for 

the 600-yard run-walk. 

deVries (31)» in discussing items of physical fitness 

and motor fitness tests, concluded that the concept of physi-

cal work capacity has gained favor over other measures of 

physical fitness. Physical work capacity may be defined as 

the maximum level of metabolism or work which an individual 

may.complete. 

Physical work capacity was dependent upon an individual's 

capacity to supply oxygen to the working muscle. This means 

that physical work capacity may disclose, directly or indirectly, 

the following components of physical fitnessi (1) cardio-

vascular function, (2) respiratory function, (3) muscular 

efficiency, (4) strength, (5) muscular endurance, and (6) 

obesity. deVries concluded that physical work capacity Is 

really "aerobic capacity." -The best approach to measurement 

of physical work capacity is to have the subject repeat 

successive work for three to six minutes duration with an 
* 

increasing intensity. 

In summary of various cardiovascular tests, it seems 

plausible to refer to Cureton's (26) study of comparisons of 

various factor analyses of cardiovascular-respiratory test 

variables. 

Various factor analyses completed in.the area 
of cardiovascular-respiratory tests between 1936 and 
1962 were studied and the factors grouped into clusters 



to. 

of resting state, change of postural position from 
quiet sitting to lying or standing, moderate cir-
culatory performing capacity, maximal performing 
capacity, recuperative ability after exercise, and 
respiratory capacity and reserve. The cardiovascular-
respiratory tests were grouped according to three 
different types and periods of factor analyses. 
The factors from various studies are affected by the 
type of subjects, body position, and the relative 
state of fitness, and they can usually be subdivided. 
The various tests in the quiet state Indicate relative 
sympathetic or parasympathetic dominance, blood flow, 
cardiac output, and metabolism. The electrographic 
and the ballistocardiographic observations have been 
included only in the last factor analyses. Moderate 
circulatory performing capacity tests indicate that 
there is relative economy to the work in terms of 
lower relative pulse rates, lower blood pressure 
during work, and lower oxygen intake for the rela-
tively fitter men. The respiratory volumes have 
appeared as relatively independent from factor 
analyses of some authors (26, p. 317). 

Physical educators have shown an interest in cardio-

vssoul&r-resplr&fcory faotore as they axe related to perform&noe. 

Since many of the more recent test techniques were not in use 

with earlier studies, particularly oxygen uptake, the question 

of the relationship between fitness state and performance was 

not answered. 

The purpose of Cureton's study was to give guidance to 

principal cluster factors used in various cardiovascular tests. 

The principal factors were (1) the resting state, (2) change 

in postural position, (3) moderate circulatory performing 
t 

capacity, (4) maximal performing capacity, (5) recuperative 

ability after exercise, and (6) respiratory capacity and 

reserves. 

Comments about use of the test related to speolfic 

clusters should provide some guidance to the physical educator. 
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Resting state tests have the greatest amount of total variance, 

and they are not very valuable for predicting performance# 

The postural change does not affect the veins in return of 

the blood to the heart except in extreme situations. Sub-

maximal work shows that there was relative economy for the 

trained subjects during work. Maximal performing capacity was 

dependent upon capacity of the heart and blood vessels to 

perform maximum work. Recuperation data in terms of pulse 

rates, respiration rate, and blood lactate cannot be used 

with any degree of accuracy to estimate previous work. The 

amount of work is usually better measured by direct assess-

ments. Although respiratory and circulatory factors have 

been found to be relatively Independent, it is clear that 

circulatory and respiratory phenomena are closely related 

physiologically. 

The factor analyses produce a very helpful classification 

of the cardiovascular-respiratory tests, but they are usually 

not adequate to establish validity of any test items in 

relation to the performances. The factors from various studies 

were affected by the different type subjects, body positions, 

and relative states of fitness. The factors with the highest 

percentages to total variance are not necessarily the most 

important physiologically or from the standpoint of per-

formance. 
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Conditioning Methods and Physical Fitness 

During the last decade, there has "been great emphasis 

placed on Improvement of physical fitness of the American 

people, particularly the youth. Physical educators and the 

medical profession were more aware of the needs than the 

general population. The parameters of fitness are considered 

to be varied but usually will include strength, endurance, 

agility, reaction time, speed, balance, coordination, and 

circulatory-respiratory variables. It may reasonably be con-

cluded that these parameters are Interrelated and that they 

produce a relative state of fitness. 

In the last two decades, the Investigation of the 

programs for the Improvement of physical proficiency has been 

an area of major concern for the physical educators. A 

review of dissertations by physical educators supports the 

previous conclusion. Carlson (16), Helvey ( W , and Waddle (78) 

have investigated weights or isotonics, exergenie, and iso-

metrics in comparative studies and for their contributions 

to the improvement of fitness. Milton (28) studied track and 

calisthenics combinations. Webb*s (?9) study involved investi-

gation of Interval training to fitness changes. Physical 

education activities and sport activities were investigated 

by Butts (15) and White (83). 

Physical fitness as described by Penman (69) was sub-

divided into three basic areas1 dardiovascular efficiency, 

strength efficiency, and efficiency in executing basic skills 

in dally living. Bucher (1^) Indicated that the building of 



physical fitness involves many essentials other than physical 

activity* Examples of some of the other essentials are 

nutrition, rest, sleep, relaxation, and medical care* However, 

physical exercise was an essential ingredient for physical 

educators to consider when organizing a program of activities. 

Updyke and Johnson (7^) made the following exercise 

suggestions for deriving maximum enjoyment from physical 

activity. A program of activities should be started at an 

early age and continued throughout life, making adjustments 

as needs change* The amount of vigorous activity varies from 

thirty minutes to an hour dally as a minimum* The ability 

to recover quickly after activity indicates that the activity 

was not too strenuous* Exercise Is one of the most Important 

factors contributing to total fitness* The contributions 

of exercise to fitness include a sense of well-being as well 

as strength, endurance, agility, and skill. Active game 

sports, swimming, rhythmic activities, hobbies, and prescribed 

corrective exercises may all make contributions to physical 

fitness. Each individual differs in his capacity to enjoy 

and benefit from activityj however, one must continue to 

exercise in order to maintain a desirable state of physical 

fitness. 

deVries (31) discussed the time necessary for improvement 

of physical fitness. A frequent question was "How much can we 

really accomplish in two thirty—minute periods per week?" To 
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answer this question, a research study was organized involving 

sixty-seven college men using two thirty-minute or five 

fifteen-minute periods per week. The pre-test and post-test 

items were (1) standing broad jump, (2) push-ups, and (3) 300-

yard shuttle run. The test was given at the beginning and 

end of the semester. Highly significant improvements were 

found on all test items. The students participating three 

to five days per week usually have the best improvements. 

Wilt (86) describes training as a series of physical 

activities deliberately planned and executed with mental 

attitudes deliberately cultivated to increase personal effi-

ciency. This particular description of training was written 

for the track prospect. Some of the different types of 

training techniques discussed were (1) interval training, 

(2) weight training, (3) circuit training, (4) repetition-

running, and (5) fartlek. 

Types of exercises and "programs used to improve adult 

fitness were discussed by Cureton (27). Exercise includes 

calisthenics, games, sports, recreatlpn, and various types 

of physical work. Strength exercise involved resistancei 

power exercise Involved speed; balance involved equilibriumj 

and endurance involved a sustained effort. Attempts have 

been made to include different types of exercises into a 

fitness program. Some of the parameters usually included 

are. (1) balance, (2) flexibility, (3) agility, (4) strength, 

and (5) power and some complicated coordinations. Some 
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programs are combinations of weight lifting, or hard strength 

endurance exercises, and running, which were called circuit 

training. Other programs Involve steeplechase, barbells, 

dumbbells, pulleys, rowing, treadmills, and other gadgets, 

but the effects produced were seldom evaluated. 

Cureton divided his fitness programs for middle-aged men 

into three categories, which were labeled low gear, middle 

gear, and high gear. The first two to six months were devoted 

to forced breathing, rhythmic exercises for every part of the 

body emphasizing flexibility, rhythm, and very little endurance 

work. Emphasis was placed on the progression from very light 

work to slightly more vigorous efforts. The middle gear work 

was from one to-three years. This was the intermediate pro-

gram, and an increase in duration of exercises was prescribed. 

The exercises were walking, jogging, running, swimming, skating, 

skiing, climbing, canoeing, rowing, and.similar activities. 

The high gear work was done once or twice weekly and in-

volved all-out efforts, provided the low and middle gear 

progression had been completed. 

Cooper and Brown (23) have devised a guide which can be 

used to establish a fitness program based upon a person's 

physical fitness state. Aeuobics ,is a large-scale scientific 

program designed to answer questions about exercises and 

their contribution to participants. The program begins by 

taking a twelve—minute test of dlstanoe covered by running 

or walking to determine the present state of fitness. The 



^7 

distance a subject Is able to cover In twelve minutes Indi-

cates his fitness category* The classifications by distance 

covered are very poor, poor, fair, good, or excellent# ' 

After determining the fitness category, a progressive program 

of walking, running, cycling, rope skipping, running in place, 

tennis, golf, etc., is begun to improve the aerobic fitness 

state. Regular participation is essential* Thirty points 

per week is considered nece'ssary through participation, of 

varied choice, to maintain a satisfactory state of physical 

fitness. 

The enhancement of muscular strength and endurance through 

exercise programs was "investigated by Clarke and Stull (20). 

The optimal training regiments for strength and endurance 

development are not known, but there seems to be little doubt 

that physical performance can be improved by repetitive and 

overload exercises. Twenty-four male university students 

participated in a seven-week" training program meeting three 

times per week. In each work session, subjects did forty 

repetitions per minute on an arm lever ergometer against 

11*03 pounds of resistance. 

The pre-test and post—test consist of five-minute periods 

during which time the subjects contracted the elbow flexors 

maximally every two seconds for a total of 150 contractions. 

Results revealed that training elicited significant lnoreases 

in Initial strength, final strength, and total work. Changes 
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did not occur in fatlgable work. It was concluded that mus-

cular strength was Improved by low resistance endurance 

training-

Berger (8) compared effects of three weight training 

techniques for improvement of strength. Weight training 

procedures involved routines used by competitive weight lifters 

compared with those used for rehabilitation purposes. The 

professional lifters used heavy weights, few repetitions, and 

several sets. Physical therapists prescribed light weights, 

several repetitions, and a minimum number of sets. Those 

enrolled in the training program met three days per week for 

nine weeks. Using analysis of covariance, there was no 

significant differences between the mean improvements for the 

two programs. 

Westering (82) conducted a study to determine the effects 

of four physical conditioning programs and their respective 

time variable upon selected measures of physical performance. 

The four conditioning programs and time factors were (1) iso-

metric for four minutes each period, (2) intensity for seven 

minutes each period, (3) circuit training for thirteen 

minutes each period, and (ty) calisthenics for fifteen minutes 

each period. All groups participated in tennis for the 

remainder of each class period. The treatment was conducted 

over a period of eight weeks. Circuit training or intensity 

programs developed a higher degree of physical performance in 

less time than did calisthenics. 
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Rrank (36) did a pre-test and post-test study at Murray-

State University to justify the inclusion of physical condi-

tioning classes. Twenty-three male students were involved in 

a six-station circuit training program. Physical condition 

of the subjects in each of the fitness factors was Improved 

between pre-test and post-test measures. 

A comparative study of physical fitness parameters, as 

measured by the sports method and the apparatus method, was 

conducted by Wilbur (84). He concluded that the sports 

method was superior to apparatus method in body coordination, 

agility, control, for improving arm and shoulder-girdle 

strength, and in improving physical fitness. The apparatus 

and sports methods were equal in improvement in leg speed, 

jumping, and leg strength. There was no significant improve-

ment of one group over the other in arm and shoulder-girdle 

coordination or in endurance. 

Strength and endurance -development during participation 

in soccer, basketball, weight training, general activities, 

touch football, tennis, trampoline, and badminton were in-

vestigated by Mullins (65). The study was conducted for 

ten weeks and involved pre-test and post-test. Analysis of 

data indicated (1) achievement in strength was achieved 

through general activities, weight training, trampoline, and 

basketball; (2) soocer, basketball, weight training, general 

activities, touch football, tennis, and badminton resulted in 

Improvement of endurance. 
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A similar study was conducted by Kistler (53) to deter-

mine the achievement of physical fitness from regular parti-

cipation in a program designed to improve strength, endurance, 

and agility. The study was conducted for eight weeks, thirty 

minutes per day, three days per week, Involving 1650 male 

college students. The program consists of chinning bars, 

obstacle course, piok-a-pack wrestling, modified boxing, catch-

as-catch-can, Indian wrestling, a cross-country running program, 

wind sprints, and relays. 

Kistler concluded that through specified training, 

physical fitness components of strength, endurance, and agility 

can be improved significantly. The time required for achieving 

improvements in physical fitness of the type. Involved is not 

excessive. Of the three variables, endurance appears to be 

the most difficult to Improve. 

Calisthenics are normally used as a warm-up routine 

before some selected activity. Coker (21) used three dif-

ferent calisthenic routines preceding regular class touch 

football participation. A pre-test and post-test was adminis-

tered for the six-weeks study. Analysis of data Indicated 

that supplemental pre-activity programs of callsthenios and 

touch football did not produce significant improvements in 

any aspect of the physical fitness components measured. 

On the assumption that physical fitness is one of the 

objectives of physical education, Mahanes and Jones (57) were 
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instrumental in planning a physical education program for 

Payette County Public Schools, Lexington, Kentucky. The 

following outline will illustrate the basic elements of 

their program. The elementary level activities were* 

1. games 
2. relays 
3. basic movements 
k-, rhythms 

5. stunts and tumbling, at each grade level 

Physical fitness and lead-up team sports were emphasized 

at the fifth and sixth grade levels. The program progressed 

from team sports, gymnastics, and large group activities at 

the junior high school level to electives encouraging students 

to develop their avocational interests at the senior high 

school level. 

Bodley (11) suggested building an obstacle course for 

improvement of muscle tone, agility, flexibility, endurance, 

strangth, and pride or attitude. He suggested that the 

obstacle course can be an added dimension in an attempt to 

develop a high level of fitness. • 

deVries (31) suggested that individuals pressed for time 

can use the Boyal Canadian Air Force 5BX Plan of Calisthenics 

Exercises (?1) to develop and maintain a fitness state. The 

exercise routine consists of stretching exercises, sit-ups, 

push-ups, stationary run, and semi-squat Jumps. The specific 

routine has prescribed instructions and time factors. 
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As previously concluded, physical educators need to 

acquire a basic knowledge of the physiological principles 

underlying the development of strength, power, muscular 

endurance, cardiovascular efficiency, and appropriate methods 

for assessing these parameters of physical fitness. Van Huss 

(7?) indicated that overload was required for improvement 

in performance. Overload exercise routines may Involve 

(a) an increase in the work load, ("b) an increase in the 

work rate, (c) an increase in duration time, or (d) a decrease 

in rest Intervals (29, 38, 39, 40, and 41). Rate of improve-

ment is related to intensity of training within the limit of 

exercise tolerance. The greater the intensity of the over-

load, the greater will he the rate of improvement. Van Huss 

and others (75) stated that greater rates of improvement in 

dynamic strength are found to result from programs involving 

fewer repetitions with heavy loads, even when all subjects 

perform as many repetitions as they can during each training 

period. The effects of training are specific to the type of 

overload applied (9, 75» 76 )• Some other principles related 

to physiological improvements are (1) retrogression often 

precedes improvement, (2) repetition is essential for mus-

cular efficiency, (3) fatigue impairs motor learning, (4) 

response to training is individual and unique, and (5) 

motivation Is essential for effective training (77). 
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CHAPTER III 

PROCEDURES OP THE STUDY 

Description of the Subjects 

Subjects for the study were sixty-one freshman and 

sophomore college students enrolled In physical education 

activity classes at North Texas State University In the spring 

semester of 1971* The students' membership In the study was 

determined by their selection of Physical Education 116 

activity courses. The class activities were (1) weight train-

ing and (2) track and field. From the original sixty-one, 

only those students completing the pre-test, treatments, and 

post-test were considered in the analysis of the data. The 

subjects meeting these requirements were forty-eight from the 

original sixty-one. 

Orientation of the Subjects 

The first two weeks of the semester were used for orienta-

tion and testing of the students. The first two days were 

devoted to an explanation of the specific nature of work-

outs, duration of the treatments, and pre-test and post-test 

procedures. Teacher and student expectations were discussed. 

Students were specifically instructed to attend regularly and 

to give a representative effort in each class. 

61 
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Class Procedures 

The general class routine for both groups Involved. 

regular meetings at the ten o'clock and eleven o'clock hours 

Monday, Wednesday, and Friday morning of each week. Class 

treatments started ten minutes after the hour for each class 

and ended twenty minutes before the following hour. A work 

period of thirty minutes duration existed for each group. 

The class procedure for the group, designed to develop 

cardiovascular-respiratory efficiency, included jogging 880 

yards, stretching exercises, and continuously running or 

walking. The stretching exercises were traditional sit-ups, 

push-ups, trunk rotations, and stretching exercises for the 

hamstrings and medial muscles of the thigh. The oalisthanioe 

were performed individually by the subjects In an unstructured 

procedure. The general design for the group was for the sub-

jects to cover as much mileage as they could in each practice 

session. The range in mileage was between two and four-and-

one-half miles per workout (see Appendix F). 

The class procedure for the group, designed to emphasize 

strength and agility, included calisthenics, agility drills, 

and a power rack weight routine (see Appendix F). The time 

allotted to calisthenics and agility drills was five minutes 

with the remaining twenty-five minutes devoted to the weight 

training routine.. The calisthenics were performed in a 

group to a verbal cadence. The exercises were traditional 

ones used by physical educators and coaches and consisted 
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of the side straddle hop, push-ups, and slt-ups which were 

executed on a two-count cadence, while the squat thrust and 

the wind mill were performed to a four-count rhythm. The 

durations for each calisthenic were ten repetition. 

Agility drills for the strength emphasis group were 

composed of short, quick movements which were executed within 

a ten-yard distance. One of these agility drills was the 

dlpsle doodle, a lateral run alternating a lead foot in front 

and then behind the vertical plane of the body. Another 

agility drill was the run-turn-run which was an alternating 

forward and backward run. The start was a power drill involv-

ing an explosive drive for approximately four yards from a 

three or four point stance and then relaxing through the 

remaining distance. The bear crab drill was a power routine 

similar to the starts except the subjects remained in a 

quadruped position through the first four yards of the drill. 

The weight routine involved lifting in excess of three-

hundred pounds at the (1) low pull, (2) leg press, and (3) one-

quarter squats. The low pull was a modified dead liftj the 

bar was slightly over knee high, and the lift started with 

flexed knees directly under the bar with an interlocked hand 

grip at approximately shoulder width. The interlocked grip 

involved pronation of one forearm and supination of the other. 

The lift was completed by extension of the knees and hips to 

an erect position. The inverted .leg press was performed on 
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an inclined board having the subject start from a supine 

position with his knees flexed. The barbell was pressed by 

an extension of the knees, hips, and ankles. The drill was 

completed by returning to the starting position. The one-

quarter squat began by placing the barbell on the shoulders 

with the knees flexed. The lift was executed by extending 

the knees to an erect position and returning to the starting 

position. The height of the bar was set approximately at the 

distal apex of the scapula when the subjects were in an 

erect stance. 

Pull-ups and abdominal curls were performed using body 

weight as the resistance. The procedure for the remaining 

stations involved less weight resistance. The bench press 

was performed with 1̂ -0 to 160 pounds. The flexed arm pull-

overs were performed with sixty to seventy pounds. The high 

pull and the curls were executed with eighty to one hundred 

pounds. The butterflies wer~e performed with a ten-pound plate 

in each hand. 

The starting positions, suspended from a chinning bar, 

for the pull-ups and abdominal curls were very similar. The 

pull-ups were performed from a position with the arms in full 

extension supporting the weight of the body. The palms of 

the hands were turned away from the ventral surface of the 

body by pronation of the forearms. By concentric and eccentric 

flexion of the arms, the subject's body was elevated and lowered. 

The performing position for the abdominal curls was the same 
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as pull-ups except that the palms were toward the ventral 

surface of the body; this was done by supination of the 

forearms. To perform the exercise, the knees were flexedj 

the abdominal muscles were used to roll the body up Into a 

tuck position, and the lift was completed by returning to the 

starting position. 

The bench press, flexed arm pull-overs, high pulls, curls, 

and butterflies were performed by more isolated muscle groups. 

The bench press was the conventional press starting from a 

supine position with the arms flexed above the chest. The arms 

are extended to elevate the weight and returned to the 

starting position to complete the exercise. The flexed arm 

pull-overs were performed from a starting position similar to 

the bench press with the body in the supine position and the 

hands placed together near the center of the barbell. The 

bar rests on the subject's chesti the arms are flexed; the 

bar was raised above the face and then lowered behind the head. 

The lift was completed by pulling the barbell back to the 

starting position. 

The high pull and the curl techniques were performed by 

utilizing approximately the same weight resistance. The 

starting position for the high pull began by placing the 

hands together near the middle of the barbell. The forearms 

were pronated with the hands toward the ventral surface of 

the body, and the bar was then pulled from approximately waist 

level to the chin and returned to the starting position to 

execute the lift. The curls were performed from the same 
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position as the high pull except that the palms were turned 

up by supination of the forearms and the hands were placed 

at shoulder width. The lift was completed by raising the 

"barbell to the chin and returned to the starting position. 

The butterflies were performed from a supine position 

on a bench, and the weights were raised from approximately 

shoulder level with extended arms to a position above the 

head and returned to the starting position to complete the 

routine• 

The entire weight routine involved a command procedure 

where subjects manipulated the bars as the instructor called 

commands for the lift. Each station procedure included 

three repetitions with the third repetition being held in a 

position of strain for approximately ten seconds. The 

subjects completed at least two clockwise rotations of all 

weight stations each workout. All weight stations which 

involved extension and flexion of the legs used a base of 

support with the feet approximately at shoulder width. 

The conditioning programs chosen,for this study represent 

different practices and theories concerning the development of 

physical fitness parameters. The strength emphasis program 

represents practices being applied by physical educators in 

conditioning classes and coaches in their off-season programs. 

Van Huss (1*0 concluded that response to training is 

uniq.ue and individual. In contrast, other authors have 

concluded that certain common physiological changes occurred 
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during given training programs (5» 6, 7» 8, 9» 15 )• Van Huss 

and others (12) indicated that rate of improvement is related 

to the intensity of the training program. In another study-

by Van Huss and a different group of co-workers (13)» It was 

concluded that the effects of training was far more specific 

than is generally thought. In specific training routines 

where different groups used maximal load with few repetitions 

and moderate load with maximal repetitions, the gains were 

different. The group using the maximal load gained more 

significantly in dynamic strength while the group using 

moderate resistance and maximal repetitions gained more 

significantly in muscular endurance. 

The endurance program used for the development of cardio-

vascular efficiency was based upon the principle or theory 

that heart rate is reduced with training (2). The functional 

improvement and capacity of the cardiovascular system Is 

specific to the various kinds of tasks and work intensities 

(2, 11). The assumption was as heart rate decreases, the 

cardiovascular efficiency of the trainee increases. The 

endurance training program was designed to place the cardio-

vascular system under stress by continuous running and walking. 

The Testing Procedure 

The basal heart rate, physical work capacity, and the 

AAHPER Youth Fitness Test were administered to each subject 

at the beginning of the study. After eight weeks of participa-

tion, the same tests were given following the pre-test 
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procedure. The night preceding the recording of their basal 

heart rates, the test subjects reported to the women's gym-

nasium. The following morning, the basal heart rate was taken 

before any activity occurred. The physical work capacity test 

was taken using the bicycle ergometer with a progressing 

work load. The physlograph was used for monitoring the heart 

rate, and the test was terminated at the point when the par-

ticipant's heart rate reached 180 beats per minute (10). The 

AAHPER Youth Fitness Test was administered according to the 

routine prescribed by the test manual (see Appendix A). The 

pull-ups, standing broad jump, shuttle run, and the sit-ups 

were given one class sessioni the fifty-yard dash, softball 

throw, and the 600-ya.rd run were given two days later during 

the regular class period (1). 

Instruments for Collection of Data 

The large number of general methods and specific tests 

used to study exercise fitness or parameters of fitness 

suggests that a single test is not completely satisfactory (*0. 

Usually, the response of an individual subject to stress which 

exceeds that in the resting state is measured to assess the 

current status or to predict reaction to still other situations. 

Two of the test measures, basal heart rate and physical work 

capacity, are for assessing cardiac output of the subjects. 

The physical work capacity is affected by other parameters of 

physical fitness than cardiac function,according to deVries (3)• 
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He emphasized, strength, muscular endurance, muscular efficiency, 

and obesity as other variables influencing work capacity 

levels. The AAHPER Youth Fitness Test is an examination of 

fitness on the basis of the subject's ability to perform learned 

skills, evaluations of strength, and evaluations of endurance. 

Details concerning the administration of these tests are 

enclosed in Appendix A. 

Procedures for Treatment of the Data 

The subjects were two intact groups from the physical 

education acitivty program. Each group was subjected to 

different experimental treatments for a period of eight weeks. 

One of the groups was a weight-training class, which was sub-

jected to a strength improvement program, and the other group 

was a track class, which was subjected to an endurance improve-

ment program. 

Prior to the beginning of the experimental treatments, 

variables were selected for statistical control. The first 

three hypotheses were tested using the pre-test scores as 

the control variables. The statistical assumption is that the 

two population means are equal when the effects of the control 

variable is statistically controlled. The control variable 

for hypothesis one was pre-test basal heart rate, which was 

used to compute the variance that exists in post-test basal 

heart rate. The control variable for hypothesis two was 

pre-test physical work capacity, which was used to compute 
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the variance that exists in post-test physical work capacity. 

For the third hypothesis, the control variable was pre-test 

AAHPER Youth Fitness Test scores,which were used to compute 

the variance that exists in the post-test AAHPER Youth Fitness 

scores. These three hypotheses were formulated to compare 

the two experimental groups' treatments. 

Product moment correlation coefficients were computed 

among the test instruments to estimate the relationships 

that exist among these instruments for assessing levels of 

physical fitness parameters. The test instruments were basal 

heart rate, physical work capacity, and items of the AAHPER 

Youth Fitness Test. 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OP DATA 

Students from two intact groups were administered three 

tests to determine the physical fitness levels at the beginning 

of the study. The tests were basal heart rate, physioal work 

capacity, and the AAHPER battery. To assess changes that 

occurred, post-tests were administered after eight weeks of 

treatment. These tests emphasized two different conditioning 

programs. The two programs were (1) a conditioning program 

designed to develop strength and agility and (2) a conditioning 

program designed to develop cardiovascular-respiratory efficiency. 

The statistical treatments used were analysis of covariance 

and product moment correlation. Analysis of covariance was 

used to compare the two conditioning methods, and product 

moment correlation was used to find the relationships that 

existed among the different instruments which were used to 

measure the parameters of physioal fitness. . 

The purposes formulated for this study were to determine 

the changes in physical fitness status that oocurred during 

the treatments and to evaluate the use of physioal work capa-

city, basal heart rate, and the AAHPER Youth Fitness Test as 

instruments for assessing parameters of physical fitness. 
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Hypotheses were stated on eaoh of the instruments used to 

compare the conditioning programs. A null hypothesis was 

formulated on the relationships that exist among the instru-

ments used to determine the parameters of physical fitness. 

The .05 level of confidence was selected as the point for 

rejection of the null hypothesis. 

The procedure used for developing the data in this 

chapter was twofold. The presentation of data was a general 

inclusion for a description of changes that occurred in the 

criterion measures and a nonspeolfio description of the rela-

tionships within the instruments used to determine physical 

fitness status. The analysis of data included the significant 

differences that existed as they were related to the hypotheses 

of the study. 

Presentation of the Data 

The test items were (1) slt-ups, (2) pull-ups, (3) shuttle 

run, (^) broad jump, (5) softball throw for distance, (6) 600-

yard run, (7) 50-yard dash, (8) AAHPER battery, (9) physical 

work capacity, (10) basal heart rate cfnd, (11) resting heart 

rate. These variables were tested to measure parameters of 

physical fitness. Some of the parameters were strength, power, 
t 

endurance, speed, flexibility, coordination, agility, musoular 

efficiency, muscular endurance and cardlovasoular-resplratory 

efficiency. 
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Tha changes In criterion measures between groups are 

included in Table I. Pre-test and post-test means, standard 

deviations, mean differences, and the group with the best 

mean gains are included in Table X. 

TABLE I 

PRE-TEST AND POST-TEST MEANS AND STANDARD DEVIATIONS 
AND MEAN GAINS POH GROUPS I AND II 

AND EXCELLING GROUP 

Group Variable 
Means 

Pre-T Post-T Gains 
Standard-D 

Pre-T Post-T 
Best 
Group 

I 
II 

S-ups 7 0 . 4 6 
6 7 . ^ 2 

. 8 1 . 3 3 
7 7 . 0 0 

9 . 1 3 
1 0 . 4 2 

2 2 . 0 0 
2 6 . 8 0 

1 9 . 4 1 
2 4 . 2 9 II 

I 
II 

P-ups 8 . 0 4 
7 . 1 3 

1 0 . 5 4 
7 . 8 8 

2 . 5 0 
. 7 5 

2 . 8 8 
3 . 5 5 

2 . 3 0 
3 . 8 9 I 

I 
II 

SR 9 . 8 5 
9 . 8 6 

9 . 7 8 
9 . 6 5 

- . 0 8 
- . 2 2 

. 5 5 

. 5 9 
. 6 7 
. 6 2 II 

I 
II 

BJ 8 5 . 2 9 
83.67 

8 7 . 6 7 
8 4 . 0 4 

2 . 3 8 
. 3 8 

5 . 0 2 
1 0 . 8 5 

7 . 2 1 
9 . 4 3 I 

I 
II 

5 0 - D 6,66 
6 . 7 8 

" 6 . 5 6 
6 . 5 9 

- . 1 0 
- . 1 9 

. 2 7 

. 5 5 
. 3 1 
. 5 4 II 

I 
II 

SBT 2 0 2 . 8 3 
1 8 5 . 2 5 

2 2 7 . 0 8 
2 0 5 . 8 3 

2 4 . 2 5 
2 0 * 5 8 

3 1 . 3 2 
3 4 . 0 1 

3 5 . 7 8 
4 2 . 7 6 I 

I 
II 

6 0 0 1 1 0 . 8 8 
1 1 2 . 8 3 

1 1 3 . 5 8 
1 0 9 . 2 9 

2 . 7 1 
- 3 . 5 4 

10.30 
2 0 . 5 5 

1 1 . 7 2 
2 0 . 2 8 II 

I 
II 

A-PER 5 9 . 0 0 
5 4 . 0 0 

6 6 . 5 0 ; 
6 3 . 0 4 

7 . 5 0 
9 . 0 4 

1 2 . 2 2 
2 2 . 3 3 

1 1 . 5 0 
1 9 . 9 7 II 

I 
II 

PWC 1 1 . 0 2 
1 0 . 7 8 

. 1 3 . 0 5 
1 3 . 4 7 

2 . 0 3 
2 . 6 9 

1 . 5 1 
1 . 4 7 

1 . 8 1 
1 . 7 1 II 

I 
II 

BHR 5 9 . 7 5 
5 9 . 7 1 

5 9 . 1 3 
5 2 . 4 2 

- 3 . 6 3 
- 7 . 2 9 

6 . 6 9 
6 . 4 1 

5 . 0 9 
6 . 4 7 II 

I 
II 

RHR 8 2 . 5 8 
1 7 6 . 3 8 

7 9 . 7 5 
7 3 . 7 5 

- 2 . 8 3 
- 2 . 6 3 

1 0 . 6 0 
1 0 . 1 0 

1 1 . 8 4 
1 1 . 4 0 I 
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Mean gains indicated, "that the group treatment which 

emphasized the development of cardiovascular—respiratory 

efficiency (group II) had better gains in seven of the eleven 

variables studied. Group II had better mean gains than the 

group which emphasized strength and agility on sit-ups (1*2917)* 

shuttle run (.14-17 seconds), 50-yard dash (.0875 seconds), 600-

yard run (6.2499 seconds), AAHPER battery (1.5^17 per cent), 

physical work capacity (.6570 minutes), and basal heart rate 

(3.6666 beats per minute). 

The conditioning program designed to develop strength and 

agility had better mean gains on four variables than did Group 

II. Mean gains in which Group I excelled were pull-ups (1.75 

pull-up), broad jump (2 inches), Softball throw for distance 

(3.6667 feet), and resting heart rate (.2083 beats per minute). 

A correlation matrix was developed for Group I which was 

designed to emphasize the development of strength and agility* 

Trie matrix included age, height, weight, items of the AAHPER 

Test, AAHPER battery score, physical work capacity, basal 

heart rate, and resting heart rate. The correlations are 
* 

included to indicate the degree of relationship that was 

established between the Instruments for assessing the parameter 

levels and the test items that were used to Indicate a parti-

cular physical proficiency. It was established that a corre-

lation coefficient of ±.40 was significant at the .05 level 

for Group I, Table II Is a correlation matrix for the group 

emphasizing development of strength and agility. 
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TABLE II 

A CORRELATION MATRIX FOR GROUP I 

Age Ht . Wt. S-Up S-Up P-Up P-Up 3.R. S.R. 

Age 1 . 0 0 - . 2 8 . 3 1 - . 3 6 - . 1 6 . 1 1 - . 1 4 - . 3 1 - . 2 9 

Ht . - . 2 8 1 . 0 0 • 35 . 32 . 0 5 —.02 - . 0 1 . 1 4 .36 

Wt. . 3 1 . 3 5 1 . 0 0 .15 .12 - . 1 1 - . 1 0 . 0 3 . 20 

S-Up - . 3 6 . 3 2 . 1 5 1 . 0 0 . 8 4 - . 0 8 . 10 - . 0 9 . 0 4 

S-Up —.16 . 0 5 . 1 2 . 8 4 1 . 0 0 - 3 3 - . 0 7 - . 0 7 - . 2 5 

P-Up . 0 1 - . 0 2 - . 1 1 - . 0 8 - 3 3 1 . 0 0 . 87 - . 0 8 . 19 

P-Up - *14 - . 0 1 - . 1 0 .10 - . 0 7 . 87 1 . 0 0 - . 0 3 . 10 

SR - . 3 1 . 1 4 . 0 3 - . 0 9 - . 0 7 - . 0 8 - . 0 3 1 . 0 0 .52 

SR - . 2 9 .36 .20 . 0 4 - . 2 5 . 1 9 .10 . 5 2 1 . 0 0 

BJ - . 2 4 - . 0 1 - . 1 8 - . 0 1 . 0 9 .17 . 22 — . 28 - . 3 6 

BJ - . 0 1 . 0 5 . 0 3 . 0 1 . 0 1 - . 1 4 - . 1 6 - . 4 4 - • 4 8 

50-D - . 0 1 .17 . 2 3 - . 1 4 - . 2 1 . 16 .06 . 1 5 . 3 9 

50-D - 3 9 . 1 1 - . 2 6 . 1 4 . 2 5 - . 1 6 . 0 1 . 3 8 . 28 

SBT . 3 3 - . 1 5 . 56 . 05 . . 1 5 - . 1 6 - . 1 1 - . 2 7 - . 2 4 

SBT . 1 5 . 1 1 . 67 . 1 7 . 1 3 - . 1 1 - . 0 6 .02 - . 0 1 

600 . 1 9 - . 0 1 - . 0 1 - . 4 8 —.43 - . 0 5 - . 1 2 . 0 5 . 2 4 

600 . 0 3 - . 0 5 . 0 4 - . 3 3 - . 3 0 - . '29 - . 3 9 - . 0 1 . 0 3 

PWC . 2 1 - . 1 2 . 3 9 . 0 1 . 09 .06 . 1 4 - . 0 8 - . 0 3 

PWC . 1 3 . 1 1 . 4 5 . 1 3 .12 
1 

. 0 7 . 1 4 - . 0 4 . 1 1 

BBS —. 26 . 1 4 - . 0 7 . 1 3 .26 - . 3 9 - . 2 3 - . 1 2 - . 1 0 

BHR - . 2 5 . 3 1 - . 0 5 • 06 . 0 5 - . 2 1 - . 1 0 . 0 4 - . 0 4 

A-PER - . 0 9 . 0 1 . 1 7 . 5 5 . 4 3 . 1 4 .20 * . 5 2 - . 4 0 

A-PES . 19 - . 0 1 . 18 . 30 . 3 2 . 0 5 . 0 9 - . 4 1 - . 6 4 

RHR .36 . 08 . 1 1 . 1 2 .36 - . 4 6 - . 4 3 . 0 9 - . 2 4 

RHR . 0 1 - . 0 8 - . 1 0 . 2 4 . 38 - • 3 6 - . 3 8 .06 — . 0 2 
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TABLE II —Continued 

B.J. B.J. 50-D 50-D SBT SBT 600-H 600-R 

Age - . 2 4 - . 0 1 - . 0 1 - . 3 9 . 3 3 . 1 5 .20 . 0 3 

Ht. - . 0 0 . 0 5 .17 . 1 1 - . 1 5 . 1 1 - . 0 1 - . 0 5 

Wt. - . 1 8 . 0 3 - . 2 3 - . 2 6 . 5 6 . 67 - . 0 0 —. 04 

S-Up - . 0 1 . 0 1 - . 1 4 . 1 4 . 0 5 .17 —. 48 - . 3 3 

S-Up - . 0 8 . 0 1 - . 2 1 .25 . 1 5 . 1 3 — . 4 3 - . 3 0 

P-Up .17 - . 1 4 .16 - . 1 6 - . 1 6 - . 1 1 - . 0 5 - . 2 9 

P-Up . 22 - . 1 6 .06 .00 - . 1 1 1 • O
 

O
s - . 1 2 - . 3 9 

SR -.28"" - . 4 4 . 1 5 . 3 8 - . 2 7 . 0 2 . 05 - . 0 1 

SB - . 3 6 - . 4 8 . 3 9 .28 — . 2 4 - . 0 1 . 2 4 . 0 3 

BJ 1 . 0 0 . 6 5 — 33 - . 2 8 - . 0 7 - . 1 5 - . 2 1 

H
 • 1 

BJ • 6 5 1 . 0 0 - . 5 0 - . 5 2 . 0 4 . 0 1 - . 3 7 - . 2 4 

50-D - . 3 3 - . 5 0 1 . 0 0 . 5 9 - . 3 0 - . 2 4 . 5 1 . 1 9 

50-D - . 2 8 - . 5 2 . 5 9 1 . 0 0 - . 2 3 — .18 . 1 4 . 0 4 

SBT - . 0 7 . 0 4 - . 3 0 - . 2 3 1 . 0 0 .78 - . 0 5 .08 

SBT - . 1 5 . 0 1 - . 2 4 j " . 18 . 7 9 1 . 0 0 - . 0 6 .22 

6 0 0 - . 2 1 - . 3 7 . 5 1 . 1 4 - . 0 5 .06 1 . 0 0 .77 

6 0 0 - . 1 5 - . 2 4 . 1 9 . 0 4 .08 .22 .77 1 .00 

PWC - . 0 0 . 2 9 - . 2 9 - . 3 2 . 2 9 . 1 9 - . 3 8 - . 5 4 

PWC . 12 . 2 5 - . 1 4 - . 2 1 . 2 5 • 33 - . 2 3 . - . 4 1 

BHR .18 . 2 9 . 06 . 2 4 ; - . 1 5 - . 2 8 - . 1 8 - . 1 1 

BHR . 20 . 4 3 . 0 4 - . 0 1 - . 0 6 . 02 - . 2 5 - . 3 2 

A-PER . 46 . 52 - . 6 3 - . 4 3 . 4 5 .28 .72 - . 4 7 

A-PES . 40 . 7 1 —. 6 0 - . 5 4 . 3 9 .28 - . 6 6 - . 5 4 

RHR . 1 3 . 1 5 - . 1 0 .08 . 1 9 .00 - . 1 2 - . 1 3 

EHR —. 14 - . 0 7 . 0 5 .16 

-3-0 • 1 - . 1 4 .02 .08 
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TABLE II —Continued 

PWC PWC BHR BHR A-PER A-PER RHR RHR 

Age . 2 1 . 1 3 - . 2 6 - . 2 5 - . 0 9 . 1 8 . 3 6 . 0 1 

Ht. - . 1 2 . 1 1 . 1 4 . 3 1 . 0 2 . 0 1 - . 0 8 - . 0 8 

Wt. . 3 9 . 4 5 - . 0 7 - . 0 5 . 1 7 . 1 8 . 1 1 - . 1 0 

S-Up . 0 1 . 1 3 . 1 3 . 0 7 . 5 5 . 3 0 . 1 2 . 2 4 

S-Up . 0 9 . 1 2 . 2 6 . 0 5 . 4 3 . 3 2 . 3 6 . 3 8 

P-Up . 0 6 . 0 7 - . 3 9 - . 2 1 . 1 4 . 0 5 - . 4 6 - . 3 6 

P-Up . 1 4 . 1 4 - . 2 3 - . 1 0 . 2 0 . 0 9 - . 4 3 - . 3 8 

SH - . 0 8 - . 0 4 - . 1 2 . 0 4 - . 5 2 — . 4 1 . 0 9 . 0 6 

SH - . 0 3 . 1 1 . 1 0 . 0 4 - . 4 0 - . 6 4 - . 2 4 - . 0 2 

BJ - . 0 0 . 1 2 . 1 8 . 2 0 . 4 6 . 4 0 . 1 3 - . 1 4 

BJ . 2 9 . 2 5 . 2 9 . 4 3 . 5 2 . 7 1 . 1 5 - . 0 7 

50-D - . 2 9 - . 1 4 . 0 6 . 0 4 -.63 - . 6 0 - . 1 0 . 0 5 

5 0 - D - . 3 2 - . 2 1 . 2 4 - . 0 1 - . 4 3 - . 5 4 . 0 8 . 1 6 

SBT . 2 9 . 2 5 - . 1 5 - . 0 6 . 4 3 . 3 9 . 1 9 - . 0 4 

SBT . 1 9 . 3 3 - . 2 8 . . 0 2 . 2 8 . 2 8 - . 0 0 - . 1 4 

6 0 0 - . 3 8 - . 2 3 - . 1 8 - . 2 5 - . 7 2 —.66 - . 1 2 . 0 2 

6 0 0 - . 5 4 - . 4 1 - . 1 1 - . 3 2 - . 4 7 - . 5 4 - . 1 3 . 0 8 

PWC 1 . 0 0 . 7 2 • 1 5 - . 4 9 . 3 3 . 4 3 - . 1 2 - . 2 2 

PWC . 7 2 1 . 0 0 - . 0 8 . 4 4 . 3 1 . 3 0 - . 1 1 - . 5 4 

BHR . 1 5 - . 0 8 1 . 0 0 . 5 5 ; . 0 1 . 0 6 . 1 9 . 3 1 

BHH . 4 9 . 4 4 . 5 5 1 . 0 0 . 1 4 . 3 1 - . 0 4 - . 1 4 

A-PER . 3 3 . 3 1 . 0 1 . 1 4 1 . 0 0 . 7 9 . 0 4 - . 0 8 

A-PER . 4 3 . 3 0 .06 . 3 1 . 7 9 1 . 0 0 . 2 3 - . 0 7 

RHR - . 1 2 - . 1 1 .19 - . 0 4 . 0 4 . 2 3 1 . 0 0 . 5 0 

RHR - . 2 2 - . 5 4 .31 - . 1 4 

00 
0
 • 
1 - . 0 7 .50 1 . 0 0 
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A correlation matrix was developed for Group II, the 

group which was designed to emphasize the cardiovascular-

respiratory parameter of physical fitness. The correlation 

matrix included the same variables as Table II. The co-

efficients for Group II are consistently higher than co-

efficients between common variables for Group I. An 

explanation for this difference could be that Group II was 

more heterogeneous as Indicated by standard deviation scores 

in Table I. It was established that a correlation coefficient 

of^.40 was significant at the .05 level for Group II. Table 

III is a correlation matrix for Group II. 

A correlation matrix was developed for the total group 

of subjects which included both training groups. The same 

variables were inoluded for comparison of the degree of relation-

ship that existed between the test items that were included 

in Tables I and II. The coefficients for the total group 

indicated that items of the AAHPER Youth Fitness Test were 

correlated significantly with other items of the AAHPER 

battery. Some AAHPER Items were correlated significantly with 

pre-test and post-test physical work capaoity and basal heart 

rate scores. Speolfio pre-test or post-test soores indicate 

that significant relationships do exist among the test instru-

ments. It was established that a correlation coefficient of 

±,28 was significant at the .05 level for the total group of 

subjects. The correlation matrix for the total group is 

inoluded in Table IV. 
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TABLE III 

A CORRELATION MATRIX FOR GROUP II 

Age Ht. Wt. S-Up S-Up P-Up P-Up S.R. S.R. 

Age 1 . 0 0 - . 0 6 . 0 9 - . 4 5 - . 4 0 - . 3 0 - . 2 9 . 2 5 . 4 5 

Ht. - . 0 6 1 . 0 0 . 2 4 . 0 8 . 0 1 - . 3 7 - . 2 4 - . 0 0 . 0 6 

Wt. . 0 9 . 2 4 1 . 0 0 - . 5 1 - . 4 7 - . 5 7 - . 5 4 . 43 . 2 4 

S-Up - . 4 5 . 0 8 - . 5 1 1 . 0 0 . 8 3 .51 . 5 1 - . 4 9 - . 4 3 

S-Up — . 4 0 . 0 1 - . 4 7 . 8 3 1 . 0 0 .65 . 6 3 - . 7 2 - . 4 1 

P-Up - . 3 0 - . 3 6 - . 5 7 . 5 1 .65 1 . 0 0 . 9 3 - . 6 1 - . 3 0 

P-Up - . 2 9 - . 2 4 - . 5 4 . 5 1 . 6 3 . 93 1 . 0 0 — . 58 - . 3 9 

S.R. . 2 5 - . 0 0 . 4 3 - . 4 9 - . 7 2 - . 6 1 - . 5 8 1 . 0 0 . 3 6 

S.E. . 4 5 . 0 6 . 2 4 - . 4 3 - . 4 0 - . 3 0 - . 3 9 .36 1 . 0 0 

BJ — .26 . 0 4 - . 4 1 . 5 9 . 6 7 .62 . 5 6 - . 7 5 - . 4 1 

BJ - . 2 1 . 3 5 - . 2 6 . 5 9 . 5 0 .37 . 4 5 - . 5 0 - . 5 9 

5 0 - D . 2 0 - . 1 5 . 4 4 - . 5 3 - . 7 1 - . 5 7 - 5 3 . 7 8 . 3 3 

5 0 - D . 2 4 - . 1 7 . 5 5 - . 4 8 - . 6 9 - . 6 8 - . 6 9 . 8 0 . 4 7 

3BT - . 0 8 . 0 3 . 1 2 . 3 6 . 4 2 .10 . 1 2 - . 3 0 - . 4 0 

SBT - . 1 7 - . 0 5 - . 1 2 . 4 9 . 3 5 . 0 8 . 0 7 - . 2 7 - . 4 2 

6 0 0 . 0 1 - . 1 5 . 3 4 - — 3 3 - . 5 8 - . 5 5 — 5 9 . 5 5 . 1 0 

6 0 0 - . 0 2 - . 0 1 . 4 2 - . 3 1 - . 5 8 - . 6 0 - . 6 3 . 5 7 . 1 1 

PWC . 1 2 - . 0 1 . 4 2 . 1 1 . 0 5 - . 2 3 - . 2 5 . 1 1 - . 0 1 

PWC - . 0 7 . 2 2 • 3 5 - . 2 0 - . 0 5 

O
 • « - . 0 4 - . 0 4 . 0 9 

BHR - . 1 1 . 0 7 . 5 8 - . 4 7 - . 4 8 - . 2 7 - . 3 0 . 4 0 . 3 3 

BHR - . 0 9 - . 2 1 . 5 7 - . 3 4 - . 4 0 - . 2 4 — 3 1 . 4 7 . 2 8 

A-PER - . 4 0 - . 0 3 - . 4 4 . 7 0 . 8 5 . 7 3 . 7 0 - . 8 0 - . 4 2 

A-PER - . 4 0 . 0 1 - . 5 3 . 7 0 . 7 6 . 7 1 . 7 6 - . 7 5 - . 6 7 

RHR - . 3 3 . 4 8 . 1 2 - . 2 4 - . 3 0 — .16 - . 1 3 . 1 4 . 2 7 

RHR - . 1 0 . 0 1 • 3 0 - . 3 3 - . 2 3 - . 1 1 - . 0 7 . 2 8 . 1 9 
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TABLE III —.Continued 

B.J. B.J. 50-D 50 -D SBT SBT 600-R 600-R 

Age -.26 - . 2 1 . 2 0 . 2 4 

C
O
 

0
 •
 

1 - . 1 7 . 0 1 - . 0 2 

Ht. . 0 4 . 3 5 - . 1 5 - . 1 7 .03 - . 0 5 - . 1 5 - . 0 1 

Wt. - . 4 1 —. 26 ; . 4 4 . 5 5 . 1 2 - . 1 2 . 3 4 . 4 2 

S-Up . 5 9 . 5 9 - . 5 3 - . 4 8 .36 . 4 9 - . 3 3 - . 3 1 

S-Up . 6 7 . 5 0 " -.71 -.69 . 4 2 . 3 5 - . 5 8 - . 5 8 

P-Up . 62 . 3 7 - . 5 7 - . 6 8 . 1 0 . 0 8 - . 5 5 - . 6 0 

P-Up .56 • ̂ 5 - . 5 3 - . 6 9 . 1 2 . 0 7 - . 5 9 -.63 

SH - . 7 5 -.50 . 7 8 . 8 0 - . 3 0 - . 2 7 . 5 5 . 5 7 

SR - . 4 1 - . 5 9 . 3 3 . 4 7 - . 4 0 - . 4 2 . 1 0 . 1 1 

BJ 1 . 0 0 . 7 7 - . 7 1 - . 7 1 . 5 2 . 4 4 -.52 - . 4 8 

BJ . 7 7 1 . 0 0 - . 5 9 - . 6 3 . 4 8 . 4 0 -.39 - . 3 0 

50-D - . 7 1 - . 5 9 1 . 0 0 . 8 8 - . 3 9 • * 3 . 7 3 . 7 3 

50-D - . 7 1 -.63 . 8 8 1 . 0 0 - . 3 0 - . 2 4 .67 . 6 8 

3BT . 5 2 . 4 8 — 39 - . 3 0 1 . 0 0 . 8 1 - . 2 9 - . 1 9 

SBT . 4 4 . 4 0 - . 4 3 . - . 2 4 . 8 1 1 . 0 0 - . 1 9 - . 1 1 

600 - . 5 2 - . 3 8 . 7 3 . 6 7 - . 2 9 - . 1 9 1 . 0 0 . 9 5 

600 - . 4 8 - . 3 0 . 7 3 . 6 8 — • 2 0 - . 1 1 . 9 5 1 . 0 0 

PWC - . 0 6 - . 1 4 - . 0 1 . 1 6 . 3 4 . 0 9 - . 0 8 - . 0 4 

PWC . 1 3 . 0 6 - . 1 4 - . 0 1 . 1 6 . 0 6 - . 2 7 - . 2 1 

BHR - . 5 3 - . 5 2 . 4 2 . 4 2 ; - . 1 9 - . 1 7 . 4 4 . 4 8 

BHR - . 5 2 - 5 9 .62 . 5 9 - . 2 0 - . 2 6 . 5 8 . 5 7 

A-PER . 8 8 . 6 5 -.85 - . 7 9 . 5 6 . 5 0 - . 6 8 - . 6 6 

A-PER . 7 9 . 7 6 — . 8 1 —.86 . 5 2 . 5 2 - . 5 9 - . 5 9 

RHR - . 2 5 - . 1 9 . 3 2 . 1 3 - . 5 1 - . 4 6 . 2 2 . 2 7 

RHR - . 4 4 - . 3 7 . 4 6 . 2 8 - . 3 7 - . 6 0 . 1 9 . 2 0 
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TABLE I I I —Continued 

PWC PWC BHR BHR A-PER A-PER RHR RHR 

Age . 1 2 - . 0 7 —. 11 - . 0 9 - . 4 0 - . 4 0 . 3 3 - . 1 0 

Ht. - . 0 1 . 2 2 . 0 7 - . 2 1 - . 0 3 - . 0 1 . 4 8 . 0 1 

Wt. . 4 2 . 3 5 .58 . 5 7 - . 4 4 - • 5 3 . 1 2 . 3 0 

S-Up - . 1 1 - . 2 0 - . 4 7 - . 3 4 . 7 0 . 7 0 . 2 4 . 3 3 

S-Up . 0 5 

V
\ 

0 • 1 - . 4 8 - . 4 0 .85 . 7 7 - . 3 0 - . 2 3 

P-Up - . 2 3 - . 0 3 - . 2 7 - . 2 4 . 7 3 . 7 1 - . 1 6 - . 1 1 

P-Up - . 2 5 - . 0 4 - . 3 0 - . 3 1 . 7 0 . 7 6 - . 1 3 - . 0 7 

SH . 1 1 - . 0 4 . 4 0 . 4 7 

O
 

CO • 1 - . 7 5 . 1 4 . 28 

SH - . 0 1 . 0 9 . 3 3 . 2 8 - . 4 2 - . 6 7 . 2 7 . 1 9 

BJ • 06 . 1 4 - . 5 3 —. 52 • 88 . 7 9 - . 2 5 - . 4 4 

BJ - . 1 4 - . 0 6 - . 5 2 — 59 . 6 5 . 7 6 - . 1 9 - . 3 7 

50-D - . 0 1 - . 1 4 . 4 2 . 6 2 - . 8 5 - . 8 1 . 3 2 . 4 6 

50-D . 1 6 - . 0 1 . 4 2 . 5 9 - . 7 9 - . 8 6 . 1 3 . 2 8 

SBT . 3 4 . 1 6 - . 1 9 - . 2 0 . 5 6 . 5 2 - . 5 1 - . 3 7 

SBT . 0 9 . 0 6 - . 1 7 . , —.26 . 5 0 . 5 2 - . 4 6 — .60 

600 - . 0 8 - . 2 7 . 4 4 . 5 8 - . 6 8 - . 5 9 . 2 2 . 1 9 

600 - . 0 4 - . 2 1 . 4 8 . 5 7 - . 6 6 - . 5 9 . 2 7 . 2 0 

PWC 1 . 0 0 . 6 0 - . 0 0 . 1 6 . 0 0 - . 0 8 - . 3 2 . 0 3 

PWC . 6 0 1 . 0 0 . 2 3 . 0 1 . 1 3 . 0 4 .3.4 - . 1 8 

BHH - . 0 0 . 2 3 1 . 0 0 . 66 ; - . 4 8 - . 4 9 . 5 1 . 2 3 

BHR . 1 6 . 0 1 . 6 6 1 . 0 0 - . 4 9 —.56 . 2 3 . 6 3 

A-PER . 0 1 . 1 3 —.48 - . 4 9 1 . 0 0 . 9 1 - . 3 3 - . 3 5 
A-PER - . 0 8 . 0 4 - . 4 9 - . 5 6 . 9 1 1 . 0 0 - . 3 0 - . 3 8 

RHR - . 3 2 . 1 4 . 5 1 . 2 3 - . 3 3 - . 3 0 1 . 0 0 . 3 7 
HHE . 0 3 —.18 . 2 3 . 6 3 - . 3 5 - . 3 8 . 3 7 1 . 0 0 
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TABLE IV 

A CORRELATION MATRIX FOR THE TOTAL GROUP 

Age Ht. wt. S-Up S-Up P-Up P-Up S.R. S.R. 

Age 1.00 - . 1 4 .10 - . 4 1 -.34 -.23 — .30 .09 .18 

Ht. - . 1 4 1.00 • 30 .19 .05 -.17 -.06 .06 .23 
Wt. .10 .30 1.00 - . 28 -.25 -.38 -.32 .27 .23 
S-Up - . 4 1 .19 - . 28 1.00 .83 .28 .37 — 31 - . 20 
S-Up -.34 .05 - . 2 5 .83 1.00 .28 .40 - . 4 4 - . 3 1 
P-Up -.23 - . 1 7 1 • 00

 

.28 .28 1.00 .88 - . 38 - . 0 5 
P-Up -.30 -.06 - . 3 2 .37 .40 .88 1.00 - . 3 5 - . 1 3 
S.R. . .09 .06 .27 - . 3 1 - . 4 4 - . 38 - 3 5 1.00 .44 

S.R. .18 .23 .23 - . 20 - 3 1 — • 05 - . 1 3 .44 1.00 

BJ —.26 .04 - . 3 3 .42 .46 .49 .48 - . 5 7 - . 3 5 
BJ .18 .25 - . 1 2 .37 .33 .20 .32 - . 4 6 - . 5 0 

50-D .18 -.06 .25 - . 4 1 - . 56 - . 3 7 - . 4 1 .55 .31 

50-D .12 - . 0 ? .32 - .28 - . 3 9 - 5 1 - . 4 9 .63 .37 

SBT - . 0 1 - . 0 0 .31 . . 2 3 .32 .03 .14 - .28 - . 28 

SBT - . 1 3 .07 .19 .37 .28 .04 .13 — .14 - . 1 8 

600 .05 -.11 .24 - . 36 - . 5 3 - . 4 0 - . 4 7 .37 .13 

600 - . 0 3 - . 0 0 .33 - . 3 0 - . 4 7 - . 4 7 - . 4 6 .35 .09 

PWC .12 .05 .41 - . 0 5 .08 - . 08 • 06 .02 .01 

PWC .01 .13 .35 - . 0 5 .01 - . 0 0 - . 0 2 - . 0 4 .08 

BHR - . 1 4 .11 .30 - . 1 9 - . 1 4 —. 32 - . 2 4 .14 .10 

BHR - . 1 7 .07 .39 - . 1 5 —.18 - . 17 - . 0 9 .27 .16 

A-PER - . 3 5 .01 
u t 

— .25 .64 .71 .55 .58 - . 68 - . 37 

A^PER —. 30 .02 — 31 .57 .62 .50 .58 —.61 — .61 

RHR - . 1 7 .32 .16 —.06 .02 -.23 - . 1 0 .11 .04 

RHR - . 1 0 .01 .17 - . 0 5 .07 - . 1 8 - . 0 6 .16 .10 
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TABLE IV —•Continued 

B . J . B.J • 50-D 50-D SBT SBT 600-B 600-R 

Age - . 2 6 - . 1 8 .18 .12 - . 0 1 . 1 3 .05 - . 0 3 

Ht. .04 .24 - . 0 6 - . 0 7 - . 0 0 .07 - . 1 1 . 33 

Wt. - . 3 3 — .12 .25 .32 . 3 1 .19 .24 . 3 3 

S-Up .42 • 37 - . 4 1 — .38 . 2 3 .37 - . 3 6 - . 3 0 

S-Up .46 . 3 3 - . 5 6 - . 3 9 .32 .28 - . 5 3 - . 4 7 

P-Up .49 .20 - . 3 7 - 5 1 . 0 3 .04 - . 4 0 - . 4 7 

P-Up .48 .32 - . 4 1 - . 4 9 .14 . 1 3 - . 4 7 - . 4 6 

S.R. - . 5 7 - . 4 6 .55 . 6 3 - . 2 8 — .14 .37 .35 

S.R. - . 3 5 - . 5 0 . 3 1 .37 - . 2 8 - . 1 8 . 1 3 .09 

BJ 1 .00 .72 - . 6 5 — .62 .34 .28 - . 4 7 - . 3 9 
BJ .72 1 .00 - . 5 6 - . 5 8 .34 . 29 - . 3 8 - . 2 5 

50-D - , 6 5 - . 5 6 1 .00 . 8 1 - . 3 7 - . 3 8 .69 .58 

50-D - . 6 2 - . 5 8 . 8 1 1 .00 - . 2 7 - . 2 2 .55 • 51 
SBT .34 . 34 - . 3 7 - . 2 7 1 .00 . 8 1 - . 2 2 - . 0 6 

SBT .28 .29 - . 3 8 . - . 2 2 . 81 1 .00 - . 1 2 . 0 3 
600 - . 4 7 - . 3 8 .69 .55 - . 2 2 - . 1 2 1 .00 .89 
600 - . 3 9 - . 2 5 .58 . 5 1 - . 0 6 . 0 3 .89 1 .00 

PWC - . 0 3 .06 - . 1 0 - . 0 2 .32 . 15 - . 1 7 - . 2 1 
PWC . 1 1 . 05 - . 1 1 - . 0 8 .16 . 15 - . 2 3 - . 2 8 
BHR - . 2 7 - . 1 6 .28 . 3 4 ; - . 1 7 - . 2 1 . 2 1 .24 
BHR - . 2 7 - . 1 2 .38 • 37 - . 0 5 - . 0 5 • 30 . 3 1 
A-PEB .79 . 6 1 - . 8 0 - . 7 0 . 5 1 .44 - . 6 9 

CO • 1 

A-PEH . 7 1 .74 - . 7 9 - . 7 8 .47 .44 - . 6 0 - . 5 5 
BHR - . 0 9 .02 . 1 3 .10 - . 0 9 - . 1 6 .08 . 16 
HHH — • 28 - . 1 7 - .26 • 21 - . 1 3 —. 29 • 10 .18 
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TABLE IV —Continued 

PWC PWC BHB BHR A-PEH A-PEH BHH HHH 

Age .12 .01 — .14 - . 1 7 - . 3 5 - . 3 0 - . 1 7 - . 1 0 

Ht. - . 0 5 .13 .10 .07 .01 .02 .32 .01 

Wt. .41 .35 .30 .39 - . 2 5 — 31 .16 .17 
S-Up - . 0 5 -.05 - . 1 9 - . 1 5 .64 .57 - . 0 6 - . 0 5 
S-Up .08 .01 - . 1 4 - . 1 8 .71 .62 .02 .07 
P-Up - . 0 8 - . 0 0 - . 3 2 - . 1 7 • 55 • 50 - . 2 3 - . 1 8 
P-Up - . 0 6 - . 0 2 - . 2 4 - . 0 9 .58 .58 - . 1 0 - . 0 6 
S.B. .02 - . 0 4 .14 .27 —. 68 - . 6 1 .11 .16 
S.R. - . 0 1 .08 .10 .16 - . 3 7 - . 6 1 .04 .10 
BJ 

0
 • 
1 .11 - . 2 7 - . 2 7 .79 .71 - . 0 9 - . 2 8 

BJ .06 .05 —.16 - . 1 2 .61 .74 .02 - . 1 7 
50-D - . 1 0 - . 1 1 .28 .38 - . 8 0 - . 7 7 .13 .26 
50-D - . 0 2 - . 0 8 .34 .37 - . 7 0 - . 7 8 .10 .21 
SBT .32 .16 - . 1 7 - . 0 5 .51 .47 - . 0 9 - . 1 3 
SBT .15 .15 - . 2 1 •—.05 .44 .4 5 - . 1 6 - . 2 9 
600 - . 1 7 — .23 .21 .30 -.69 - . 6 0 .08 .10 
600 - . 2 1 - . 2 8 .24 .31 -.58 — 55 .16 .18 
PWC 1.00 .65 .08 .31 .13 .11 - . 1 9 - . 0 7 
PWC • 65 1.00 .07 .15 .17 .12 - . 0 2 - . 3 8 
BHE .08 .07 1.00 .57i -.29 - . 2 7 .33 .26 
BHB .31 .15 .57 1.00 - . 2 4 - . 2 4 .19 .33 
A-PER .13 .17 - . 2 9 - . 2 4 1.00 .88 - . 1 4 - . 1 9 
A-PEH .11 .12 - . 2 7 - . 2 4 .88 1.00 - . 0 7 - . 2 2 
RHH - . 1 9 - . 0 2 • 33 .19 1 • H

 
&

 

.07 1.00 .47 
HHH - . 0 7 - . 3 8 .26 .33 -.19 - . 2 2 .4 7 1.00 
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Analysis of the Data 

It was hypothesized that no significant relationships 

would exist among the different test instruments used in this 

study for evaluation of the physical fitness parameters. It 

was further hypothesized that no significant differences would 

exist between the physical fitness means for the group designed 

to develop strength and agility and the group that was designed 

to develop cardiovascular-respiratory efficiency. 

Hypothesis ,1 

It was hypothesized that no significant difference would 

exist between the two conditioning programs' physical fitness 

means trhen basal heart rate was used as the criterion. The 

null hypothesis was rejected at .05 level. Group II, which 

was designed to develop cardiovascular-respiratory efficiency, 

was significantly different from Group I. Each group had a 

reduction in its basal heart rate during treatments. Group I 

had a reduction of 3*63 beats per minute mean gain, while 

Group II had a reduction of 7.29 beats per minute mean gain. 

Group II excelled with a better mean gain of 3,67 beats per 

minute. 

Rypothesls II 

It was hypothesized that no significant difference would 

exist between the two conditioning programs' physical fitness 

means when physical work capacity was used as the criterion. 

The null hypothesis was retained. Group I had a mean gain of 
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2.03 minutes between pre-test and post-test. Group II had a 

mean gain of 2.70 minutes which was 40 seconds greater than 

Group I. The difference was not significant at the .05 level. 

Hypothesis III 

It was hypothesized that no significant difference would 

exist between the two conditioning programs* physical fitness 

means when the AAHPER Youth Fitness Test was used as the cri-

terion. The total battery score and each item of the AAHPER 

Test were used as criterion measures. The two programs were 

not significantly different at the .05 level when the AAHPER 

battery score was used as the criterion. The shuttle run, 

50-yard dash, softball throw for distance, sit-ups, and broad 

Jump did not distinguish significant differences between the 

two conditioning programs at the .05 level when used as 

separate items for criterion measures. The 600-yard run and 

pull-ups as individual criterion items did distinguish between 

the two conditioning programs at the .05 level. The condition-

ing program designed to develop cardiovascular-respiratory 

efficiency was significantly different at the .05 level from 

Group I when the 600-yard run was used as the criterion. The 

conditioning program designed to develop strength and agility 

was significantly different at the .05 level from Group II 

when pull-ups were used as the oriterlon measure. 

Analyses of data for hypotheses I, II, and III were 

developed in Table V. The data presented in Table V includes 
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TABLE V 

ANALYSIS OP DATA FOR HYPOTHESES I, II, AND III 

Variable Group Adjusted Mean F-Ratio Probability 

S-Ups I 
II 

80.20 S-Ups 
78.13 . 33^7 .5726 

P-Ups I 
II 

10.13 P-Ups 
8.28 20.4126 .0002* 

SR I 
II 

9.78 Seconds 
9.64 .6525 .5710 

BJ I 
II 

87.08 Inches 
84.62 2.0893 .1517 

50-D I 
II 

6.6l Seconds 
6.54 .8190 .6264 

SBT I 
II 

218.63 Feet 
214.29 .363^ • 5566 

600 I 
II 

114.49 Seconds 
108.38 9.2028 .0042* 

A-Per I 
II 

64.51 Per Cent 
65.03 " .0514 .8163 

PWC I 
II 

12.96 Minutes 
13.57 2.4672 .1195 

BHR I 56.11 Beats 
52.43 7.3867 .0091* 

RHR I 
II 

78.30 Beats 
75.20 ; .9^72 • 6628 

"^Indicates significant differences 

significant differences 6n the items of the AAHPER Youth Fitness 

Test, AAHPER battery soore, physioal work capacity, and basal 
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heart rate. The units of measure are different between in-

struments and items of the test used for comparing the two 

training programs. 

Hypothesis IV 

It was hypothesized that no significant relationships 

would exist among the physical work capacity test, basal 

heart rate, or the AAHPER Youth Fitness Test items as evalua-

tive instruments for measures of physical fitness parameters. 

Basal heart rate was the only test instrument that distinguished 

between the experimental treatments. This was established in 

Hypothesis I. 

The statistic used for developing Hypothesis IV was prod-

uct moment correlation. A correlation of ±.^0 was needed to 

establish a significant relationship within groups at the .05 

level. A correlation coefficient of ±.28 was needed for 

significance at the .05 level for the total group of subjects. 

The data were presented in Table II for the group emphasizing 

development of strength and agility as parameters of physical 

fitness. Data for the group emphasizing development of car-

dlovascular-respiratory parameters of physical fitness were 

presented in Table III. 

The correlations among the physical work capacity test, 

AAHPER test battery, and basal heart rates were significant at 

the .05 level only for some specific pre-test and post-test 

measures when a oomblned group of the total test subjeots was 
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used. Correlations among the test Instruments were significant 

at the .05 level when data were tabulated on a per group basis. 

Pre-test physical work capacity was correlated significantly 

with post-test basal heart rate in Group I. The AAHPER Youth 

Fitness Test battery pre-test and post-test correlated with 

pre-test physloal work capacity at the .05 level within Group I. 

The correlation coefficients between the pre-test and 

post-test physical work capacity, basal heart rates, AAHPER 

battery, and items of the AAHPER Test are included in Table 

VI to indicate the stability of the control variable between 

the two tests during the treatments. The table Included 

TABLE VI 

STABILITY OP COVARIABLE PROM PRE-TEST TO POST-TEST 
AS INDICATED BY PRODUCT MOMENT CORRELATIONS 

BETWEEN THE TWO TESTS 

Variable Group I Group II Total Group 

Physical work oapacity .72 .60 .65 

Basal heart rate .55 .66 .57 

Sit-ups .83 •
 00
 

Vj
j 

Pull-ups .87 .93 .88 

Shuttle run .52 .36 

Broad Jump .65 .59 .72 

Soft ball throw .79 .81 .81 

600 yard run .77 .95 .89 

50 Yard dash .59 .88 .81 

AAHPER battery .79 .91 

CO 
CO • 
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"between groups and total group analysis of the variable co-

efficients. All test variables Improved during treatments 

as indicated by raw scores except the 600-yard run for Group I. 

Physical work capacity was correlated significantly at 

the .05 level with basal heart rate, the 600-yard run and the 

AAHPKH battery within Group I. Pre-test physical work capacity 

was correlated with post-test basal heart rate (.49). Post-

test physical work capacity was correlated with post-test basal 

heart rate (.44). Pre-test physical work capaoity was cor-

related with the post-test 600-yard run (-.5*0 • Post-test 

physical work capacity was correlated with the post-test 600-

yard run (-.4-1). The pre-test physical work capaoity was 

correlated with the post-test AAHPER battery (.43). A corre-

lation coefficient of (.40) was needed for a significant re-

lationship at the .05 level. All other relationships between 

physical work capaoity were found not related significantly 

at this level. 

Basal heart rate was correlated significantly at the .05 

level with physical work capacity and the broad Jump within 

Group I. The post-test basal heart rates were significantly 

related to pre-test physical work capaoity (.49) and post-test 

physical work capacity (.44). Poat-test basal heart rate 

relationship to post-test broad Jump was also significant (.43). 

Within Group II physical work capacity as a test instru-

ment was found not to be correlated significantly at the .05 
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level with the other test instruments. However, basal heart 

rate as a test Instrument was correlated significantly at 

the .05 level with sit-ups, shuttle-run, broad jump, the 600-

yard run, the 50-yard dash, and the AAHPER battery. 

The pre-test basal heart rates were correlated signifi-

cantly with pre-test sit-ups (-.4?) and post-test sit-ups 

(-.48). Post-test basal heart rates were correlated signifi-

cantly with post-test sit-ups (-.40). 

Pre-test basal heart rates were significantly correlated 

at the .05 level with scores for pre-test shuttle run (.40). 

Post-test basal heart rates were significantly correlated 

with scores for pre-test shuttle run (.47). 

The pre-test basal heart rates were significantly cor-

related with pre-test broad jump scores (-.53) and post-test 

broad jump scores (-.52). The post-test basal heart rates 

were significantly correlated with pre-test broad Jump scores 

(-•52) and post-test broad jump scores (-.59). 

Pre-test basal heart rates were significantly correlated 

with the pre-test 600-yard run (.44) and the post-test 600-

yard run (.48). Post-test basal heart rates were significantly 

correlated with the pre-test 600-yard run (.58) and the post-

test 600-yard run (.57)• • 

The pre-test basal heart rates were significantly corre-

lated with the pre-test 50~yard dash (.42) and the post-test 

50-yard dash (.42). Post-test basal heart rates were signi-

ficantly correlated to the pre-test 50-yard dash (.62) and the 

post-test 50-yard dash (.59). 
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The pre-test basal heart rates were significantly corre-

lated with the pre-test AAHPER battery (-.48) and post-test 

AAHPER battery (-.^9)» The post-test basal heart rates were 

significantly correlated with the pre-test AAHPER battery 

(-.^•9) and the post-test AAHPER battery (-.56) • 

When all test subjects were combined into a total group 

without regard for their training program, neither basal heart 

rate nor physical work capacity was significantly correlated 

at the .05 level with the AAHPER battery except for specific 

pre-test and post-test variables. The correlation coefficients 

among specific variables of the test instruments were signifi-

cant between the pre-test physical work capacity test and post-

test basal heart rates («31)» and the pre-test basal heart 

rates and the pre-test AAHPER battery soore (-.29). 

Items of the AAHPER Youth Fitness Test were significantly 

correlated with the basal heart rates and the physical work 

capaoity test. Pre-test pull-ups were significantly corre-

lated at the .05 level with pre-test basal heart rates (-.32). 

The pre-test 50-yard dash was significantly correlated with 

pre-test and post-test basal heart rates (.28 and .38), Post-

test 50-yard dash was significantly correlated with pre-test 

and post-test basal heart rates (.3^ and »37). The pre-test 

softball throw for distanoe was significantly correlated with 

pre—test physical work capacity (*32). The pre—test and post-

test 600-yard run was significantly correlated with post-test 

basal heart rates (,30 and .31). 



95 

Correlation coefficients between items of the AAHPER 

test and the AAHPER Battery were significant for each item 

at the .05 level. A matrix for total group correlation co-

efficients was Included in Table IV, page 8^. 

In Hypothesis IV, it was stated that no significant 

relationships existed among test instruments for assessing 

parameters of physical fitness. This hypohtesis was rejected 

at the .05 level. Specific correlations indicate that signi-

ficant relationships do exist among the test instruments. It 

should be stated, however, that physical work capacity, basal 

heart rates, and the AAHPER Youth Fitness Test are not identical 

instruments. Even though they are not identical, neither are 

these instruments completely uncommon in their ability to 

assess physical fitness parameters. 

In summary, significant correlations were found between 

pre-test and post-test basal heart rates and pre-test and post-

test AAHPER scores within Group II. The physical work capacity 

was not significantly related to the other two instruments 

within Group II. Items of the AAHPER test battery correlated 

significantly at the .05 level with basal heart rates and 

physical work capacity (see Tables II, III, and IV). Group 

II, designed to improve cardiovascular-respiratory parameters, 

had more significant correlations than did Group I, and the 

degree of numerical value of the correlation was higher. A 

correlation coefficient for Group I and II of ±.b0 was signi-

ficant at the .05 level# 
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Significant correlation coefficients were established 

anions age, height, weight, ltem3 of the AAHPEH test, physical 

work capacity, basal heart rate, and the AAHPER battery score 

in the combined group of total test subjects. Physical work 

capacity and basal heart rate were significantly correlated 

with the weight of the test subjects (see Table IV, page 8*0 • 

Except for the softball throw for distance, items of the 

AAHPEH test vrere significantly correlated with each remaining 

item of the test and total AAHPEH battery score either with a 

pre-test or a post-test measure. The broad jump was signifi-

cantly correlated with each pre-test and post-test item of 

the AAHPEH battery except the pre-test pull-ups. Pull-ups 

were significantly correlated with each pre-test and post-test 

item of the AAHPEH battery except the post-tests for the 

shuttle run and broad Jump. The 600-yard run was significantly 

correlated with each pre-test and post-test item of the AAHPER 

battery except post-test shuttle run. A correlation matrix 

was developed in Table IV to indicate the coefficients of test 

items for the combined group of test subjeots. 

A correlation between a test item and a battery score is 

spuriously high. To correot this error, the AAHPER test items 

and battery score correlations were adjusted. Guilford's 

correlation formula was used to partial out the effect of 

comparing the item to a battery score which included the 

same item (2). 
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CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Summary 

The present investigation was an attempt to explore the 

effects of two conditioning programs on the development of 

parameters of physical fitness as they were measured by three 

test instruments. The programs were designed to develop 

strength and agility and cardiovascular-respiratory efficiency. 

The test instruments used for measure of the parameters of 

physical fitness were the AAHPER Youth Fitness Test, basal 

heart rate, and physical work capacity. The relationships 

that exist among the test Instruments for measurement of the 

parameter of physical fitness were evaluated as were the 

effects of the two conditioning programs. 

During the first two weeks of the Spring semester, the 

subjects were oriented to class procedures, teacher expectation, 

and they were given the pre-test to determine beginning physical 

fitness levels. The basal heart rate, physical work capacity, 

and the AAHPER Youth Fitness Test were given in respective 
* 

order. The subjects were housed overnight In the women's 

gymnasium and their basal heart rates were taken as they awoke 

the following morning before any activity was permitted. 
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After basal heart rates were taken, the subjects were assigned 

to take the progressive work capacity test (180) on the bi-

cycle ergometer. The physiograph was used to monitor the 

heart rate the last fifteen seconds of each minute following 

the preliminary three-minute ride until the subjects* heart 

rate reached 180 beats per minute (see Appendix D). Following 

the physical work capacity test, the AAHPER Youth Fitness Test 

was administered to the subjects. The AAHPER test was ad-

ministered according to the directions given in the AAHPER 

Test Manual (see Appendix A). 

The subjects for this study were students from two acti-

vity classes designated as (1) a weight training class and 

(2) a track class in the Registration Bulletin for the Spring 

semester of 1971. The treatments were begun following the 

pre-test and orientation. The class designated as weight 

training was subjected to a training procedure designed to 

develop strength and agility. The olass designated as traok 

was subjected to a training program designed to develop 

cardiovascular-respiratory efficiency. 

The training procedure for Group I was a structured 

class in which calisthenics, agility, and a power-rack weight 

routine were administered. The training procedure for Group II 

was unstructured class routine in which jogging, calisthenics, 

and continuous running were administered* The classes met 

three days per week with each training session lasting for 
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thirty minutes. The treatments were administered for eight 

weeks, and post-tests were given following the treatments. 

The procedures for the post-test were the same as those used 

for the pre-tests. 

The statistics used for the study were analysis of co-

varianoe and product moment correlations. The effects of the 

two conditioning methods were investigated by use of analysis 

of covariance. The relationships that exist among the testing 

instruments were investigated by use of product moment corre-

lations. The .05 level was established for rejection of the 

null hypotheses which were developed for this study. 

It was hypothesized that no significant differences would 

exist between the adjusted means for the two conditioning pro-

grams designed to develop physical fitness when basal heart 

rate was used as the criterion. This hypothesis was rejected 

at the .05 level. Significant differences did exist between 

the two conditioning procedures. Group II which was designed 

to develop cardiovascular-respiratory efficiency had a better 

basal heart rate reduction during the treatments than did 

Group I. 

In a second hypothesis, it was hypothesized that no 

significant differences would exist between the two condition-

ing procedures adjusted means when physical work capacity was 

used as the criterion. The null hypothesis was retained as 

there were not significant differences between the two 
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conditioning methods when physical work capacity was used as 

the criterion to determine the differences. 

In a third hypothesis, it was hypothesized that no 

significant differences would exist between the two condition-

ing methods adjusted means when the AAHPER Youth Fitness Test 

battery score was used as the criterion. The null hypothesis 

was retained as the differences were not significant at the 

.05 level. The AAHPER Youth Fitness Test did not distinguish 

between the two conditioning methods used in this study. When 

an item from the AAHPEH Test was used as a criterion measure, 

the two programs were not significantly different at the .05 

level when the shuttle run» 50-yard dash, softball throw for 

distance, sit-ups, or the broad jump were used as the indivi-

dual criterion measure. Items of the AAHPEH test which did 

distinguish a significant difference between the two condition-

ing programs when used as a criterion were pull-ups and the 

600-yard run. 

In the fourth hypothesis, it was hypothesized that a 

significant relationship would not exist among the physical 

work capacity, basal heart rate or the AAHPER Youth Fitness 

Test as evaluative instruments for measure of physical fitness 

parameters. The correlation coefficients among the test 

Instruments were significant at the .05 level only for specific 

test items. The null hypothesis of no significant relationship 

among test Instruments was rejected. Specific correlations 
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Indicate that significant relationships do exist among the 

test Instruments. Correlations among the test instruments 

were significant at the .05 level when data were tabulated 

on a per group basis. Pre-test physical work capacity was 

correlated significantly with post-test basal heart rate in 

Group I. The AAHPER Youth Fitness Test battery pre-test and 

post-test scores correlated with pre-test physical work capa-

city at the .05 level within Group I. Pre-test and post-

test basal heart rates and pre-test and post-test AAHPER 

battery scores within Group II were significantly correlated 

at the .05 level. Physical work capacity did not have signi-

ficant correlation coefficients with the other two instruments 

within Group II. Individual items from the AAHPER test battery 

within groups did have significant correlations at the .05 

level with basal heart rate and physical work capacity (see 

Tables II and III). 

Significant correlation- coefficients were established 

among age, height, weight, items of the AAHPER Youth Fitness 

Test, physical work capacity, basal heart rate, and the AAHPER 

battery score in a combined group of total test subjects. 

Each variable, physical work capacity and basal heart rate, 

was signlfloantly correlated with, the weight of the test 

subjects. Specific test instruments were correlated at the 

.05 level. Specific basal heart rate measures were correlated 

with physical work capacity and the AAHPER battery. Specific 

physical work capacity measures were correlated at the .05 level 
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with basal heart rate. Physical work capacity did not corre-

late si&niflcantly with the AAHPER test. 

Items of the AAHPER Youth Fitness Test except the soft-

ball throw for distance were Individually correlated with most 

of the other items of the AAHPER test. The broad Jump was 

significantly correlated to the 50-yard dash and the 600-yard 

run. Pull-ups were significantly correlated with sit-ups, 

50-yard dash, and the 600-yard run. In addition, the 600-yard 

run was significantly correlated with sit-ups and the 50-yard 

dash. The shuttle run was significantly correlated with sit-

ups, the broad Jump, and the 50-yard dash. The total group 

correlation coefficients for items of the AAHPER test with 

the AAHPER battery were significant at the .05 level. 

Conclusions 

The following conclusions were formulated as a result of 

the findings that occurred during this study* 

1. The AAHPER Youth Fitness Test, basal heart rate, and 

physical work capacity are different tests which tend to em-

phasize different parameters of physical fitness. However, 

the significant difference is only partial as specific signi-

ficant relationships exist among these test instruments. 

2. Different physical fitness parameters can be developed 

to a higher degree by programs designed to develop those 

qualities of fitness which are desired. 

3» The Instrument for measurement of a physical fitness 

parameter must be appropriate to distinguish that parameter. 
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The physical work oapaolty test did. not distinguish 

between the training programs which were designed to develop 

(1) strength and agility and (2) cardiovascular-respiratory 

efficiency at a significant level. 

5« Pull-ups, considered to be a test of dynamio strength, 

did distinguish between the two conditioning programs at a 

significant level. 

6. The 600-yard run, a test of endurance, did distinguish 

between the two conditioning programs at a significant level. 

7. Basal heart rate, a measure of oardiovascular-respira-

tory efficiency, did distinguish between the two conditioning 

programs at a significant level. 

8. The AAHPER Xouth Fitness Test battery score did not 

distinguish between the two conditioning programs at a signi-

ficant level. 

9. Items of the AAHPEH Youth Fitness Test which did not 

distinguish between the two training programs when used as 

an individual item were sit-ups, shuttle run, 50-yard dash, 

softball throw for distance, and standing broad jump. 

10. Within group gains were made on each variable tested 

as determined by mean gains except the group designed to 

develop strength and agility did hot have a gain in the 600-

yard run. Group I actually performed with a slower mean time 

on the post-test than they did on the pre-test. The effeots 

of training seem to be specific to the type of overload used. 
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11. The group designed to develop cardiovascular-

respiratory efficiency had more significant correlations with 

higher numerical value than did the group designed to develop 

strength and agility, 

12. Basal heart rate is a good test for measure of 

cardiovascular-respiratory efficiency. 

Implications 

The following implications were developed during this 

study as a result of conclusions, observations, review of 

literature, and the analysis of data. 

The AAHPEB Youth Fitness Test measures with specific 

test items the ability that is related to explosive strength 

or power. Test items to measure these components are 50-yard 

dash, standing broad jump, and the softball throw. Still 

other ability measures are taken to assess dynamio strength 

and gross body movement. Pull-ups, sit-ups, and the shuttle 

run are used for this purpose. The endurance measure of the 

AAHPEB t&st is the 600-yard run. 

Basal heart rate is a spjacific measure of cardiovascular-

respiratory efficiency and will have better correlation with 

specific measures of enduranoe. The physical work capacity 

test (180) measures strength, enduranoe, and muscular effi-

ciency. Physical work capacity has been used for assessment 

of cardiovascular-respiratory fitness. The physical work 

capacity test of 180 did not distinguish between the strength 
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and cardiovascular-respiratory variables present In the 

subjects tested. It appears that a low score on a specific 

parameter does not make a person physically unfit nor does 

the presence of a speoific parameter make a subject physi-

cally fit. The more parameters a person possesses, the better 

his state of physical efficiency. It appears that testing 

should evaluate specific parameters without an attempt to 

predict a general state of efficiency. 

Speoific parameters can be developed better by a specific 

training procedure. If strength, agility, flexibility, balance, 

coordination, and muscular efficiency are specific parameters 

of physical fitness or efficiency, it appears that the most 

profitable procedure for their development would occur through 

specific training programs. This does not mean that concomitant 

improvements are not achieved with other parameters of physical 

proficiency. 

If measurements of these physical fitness parameters are 

desired, a specific test for the purpose of assessing a parti-

cular parameter should be used. An abundance of strength 

should not compensate for a lack of endurance or vice versa. 

It is less reliable to predict one parameter from another than 

a particular evaluation will give;from a speoific test. 

The physical work capacity test did not distinguish 

between the training program designed to develop cardiovascular-

respiratory efficiency and the group designed to develop 
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strength and agility. The gains of strength as indicated by 

improvement in explosive leg strength and shoulder girdle 

strength in Group I seemed to have been equated by gains in 

cardiovascular-respiratory efficiency as indicated by basal 

heart rate and the 600-yard run in Group II. 

The specific training in the program designed to improve 

strength and agility emphasized the arms and shoulder girdle 

as well as the large muscle groups of the legs in a majority 

of the stations. Pull-ups did distinguish between the two 

conditioning programs, a result which seems to indicate that 

specific training develops specific outcomes. 

The specific training in the programs designed to develop 

cardiovascular-respiratory efficiency adds support to the 

previous conclusions. The 600-yard run, which is considered 

a measure of endurance, and the basal heart rate, did distin-

guish between the training programs. 

The AAHPEB battery scores did not distinguish between 

the two training programs designed to emphasize different 

parameters of physical fitness. When one item is averaged 

into a group of variables, it loses the significance that It 

has if it is an extreme score. In accepting a general or 

battery score, the specific weakness is lost in the general 

description. The improvements in strength made by Group I 

were off-set by similar gains in endurance in Group II, thus 

making it impossible for the AAHPER test to distinguish between 

the two groups. 
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Specific items of the AAHPER Youth Fitness Test did 

distinguish between the training programs. Pull-ups and the 

600-yard run made this distinction while the other five test 

items were unable to distinguish between the groups. Speci-

ficity of training and testing seem to be the most logical 

explanation for these findings. The training programs were 

Intense for the subjects involved In the study, and the over-

load was specific for each group. 

The group designed to develop cardiovascular-respiratory 

efficiency had more significant correlations with greater 

numerical values. A possible explanation is that Group II 

was more hetergeneous than Group I, thus resulting in higher 

correlations. The classes were elective, and it appeared that 

the group selecting track activities may have been more in-

terested in conditioning than Group I. Group I may have had 

greater interest in strength and weight gains than Group II. 

Some of the subjects were overtly fatigued in reaching 

a work capacity of 180 while others seemed under little stress. 

The groups represented a wide range of physical efficiency in 

the beginning, and even though they became more homogeneous 

through training, the physical efficiency range remained great. 

It seems plausible to assume the subjects who were less taxed 

by the test could have carried their work oapacity to a higher 

level because of greater physical proficiency. 

Motivation becomes more of a problem in the later stages 

of the training programs. Precaution and plans should be made 
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to compensate for this additional problem. Some of the sub-

jects seemed to enjoy pushing themselves while others needed 

all the encouragement and enticement possible. Overload or 

stress is necessary for gains to occur through the training 

programs. Because of the necessity for intensity, subjects 

should be aware of the demand during the orientation sessions 

rather than at a later stage of the study. 

The 600-yard run is a test item that causes apprehension 

in test subjects who are willing to work with great intensity 

in the weight room. This seems to imply that running has a 

negative value possibly associated with punishment or discip-

line experiences. Physical eduoators should promote the 

importance of running. A change is essential if cardiovascular-

respiratory efficiency is as significant as it is assumed to 

be at the present time. There is no reason to assume that 

cardiovascular-respiratory efficiency is not one of the more 

important physical fitness parameters. 

Basal heart rate is a good indication of cardiovascular-

respiratory efficiency. It is relatively a simple test to 

administer without any equipment. An individual can take his 

basal heart rate by placing the palm of one hand aoross the 

opposite carotid artery of the neck for fifteen to thirty 

seconds before getting out of bed in the mornings. The rate 

can be recorded periodically to evaluate the progress which 

occurred during a training program. Oxygen uptake is con-

sidered to be the best single indication of physical proficiency, 
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This particular variable is dependent upon cardiovascular-

respiratory efficiency, which can be Improved through training 

that places these systems under stress. 

This test appears to be more appropriate for use as a 

testing device to be used in individualized instruction and 

self-testing rather than as an instrument to be used in a 

teacher-pupil evaluation. 

Recommendations 

The progressive work capacity test of 180 has limited 

usefulness in comparing one individual's change with another 

or one program with that of another when different parameters 

of physical proficiency are emphasized. It appears the test 

is more useful when the same individual is to be studied before 

and after training effect. The physical work capacity test 

will determine the degree of change between pre-test and post-

test i but it will not distinguish the specific parameter 

causing the change. 

When the bicycle ergometer is used to provide work stress, 

excessive weight of the subjects did not seem to be a handicap. 

deVries indicated that obesity was a variable which adversely 

affected work capacity. The subjects who were under weight 

and had some of the better 600-yard run performances and basal 

heart rates did not perform comparitlvely on the physical work 

capaolty test. These subjects also performed above means on 

some of the strength measures in the AAHPEH battery where the 

amount of resistance was body weight. 
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Basal heart rate can be used to Indicate cardiovascular-

respiratory efficiency more accurately than the physical work 

capacity test or the AA.HPER battery score. These tests are 

more general and a specific item may be compensated for by 

a high proficiency in another item. 

Specific parameters of physical proficiency have been 

well documented through repeated research. Some of these 

parameters are strength, muscular efficiency, muscular en-

durance, cardiovascular-respiratory efficiency, and flexi-

bility. 

It is recommended that programs be designed to develop 

specific parameters of physical proficiency. A general state 

of physical proficiency will not exist unless sufficient levels 

of the parameters are developed in the subjects, a situation 

which in turn results in a desirable state of efficiency. 

Testing should be devised to identify and evaluate the specific 

parameters that are being developed through the training pro-

grams. It seems apparent that a general proficiency does 

exist in some trained and skilled individuals? however, it 

is not clear which specific parameters cause this general 

state unless the parameters are tested specifically. 

In general, if one wishes to; improve strength, agility, 

endurance, or cardiovascular-respiratory efficiency, it is 

necessary to overload the movement or systems of the body 

involved. For strength, resistance must be increased beyond 

normal levels of stressi for endurance or oardiovasoular-respiratory 
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efficiency, these systems must be placed under stress. It 

appears the most effective program would involve activities 

bringing about circulatory-respiratory stress. Running seems 

to be the best medium through which a test subject can main-

tain a high-rate steady state which places the primary systems 

and related systems under stress. It is recommended that in-

dividuals desiring improvement in cardiovascular-respiratory 

efficiency engage in regular participation and that it is 

important to maintain a steady state through an extended 

period of time. 

Specificity of training indicates that one obtains the 

kind of results for whioh he trains. Training methods must 

be specific to the desired outcomes. If testing is to be 

effective as it indicates the presence of specific parameters* 

It must also be specific to the parameter. 

Physical educators may place too much emphasis on the 

best technique available for- the desired outcome. They should, 

it appears, concern themselves with developing a good program 

on the basis of the desired parameters. Until more agrement 

has been achieved in the best technique by research and prac-

tice, physical educators should become aware of the range of 

program advocations and make a best judgment decision. 

More research should be conducted in the classroom so that 

students may be involved. It appears that if students are part 

of the research and familiar with the results, the gap between 

research and what Is practiced in the field would be reduced. 
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On a time Item suoh as the 600-yard run, wind Is a 

significant factor that is critical in a test-retest situation* 

It is recommended that the starting point be selected that 

allows the least amount of distance against the wind. This 

will not correct the wind factor but it will reduce the 

severity of this factor. 

The progressive work capacity test, basal heart rate, and 

the AAHPEH Youth Fitness Test are good tests when used for the 

speoiflc purposes for which they are suited to discriminate 

the variables or parameters being evaluated. The AAHPEH 

battery and the physical work capacity tests should be used 

for more general discriminations while the items of the AAHPEH 

or the basal heart rate can be used to detect more specific 

strengths or weaknesses. 

When the results of the two conditioning programs are 

compared on the basis of mean gains, it is apparent that a 

program designed to develop cardiovascular-respiratory effi-

ciency should have a more significant role than it now 

occupies in the physical education curriculum. It is recom-

mended that physical educators seek the inclusion of activities 

into the conditioning classes that are designed to place the 

cardiovascular-respiratory systems under stress. 

It is recommended that physical eduoators avoid attempting 

to find a specific physical fitness parameter for the purpose 

of predicting all other parameters or performances. It seems 

apparent that physloal fitness is a general state of efficiency 
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dependent upon the presence of at least a degree of several 

parameters. Physical education testing and program planning 

should reflect specific physical fitness parameters designed 

to promote a general state of physical proficiency. 



APPENDIX A 

DIRECTIONS FOR ADMINISTRATION OF THE AAHPER YOUTH 
FITNESS TEST 

Pull-ups 

Descrlptloni The pupil hangs from a bar by the use of an 
overhand grasp. The bar must be high enough that the 
pupil's feet cannot touch the floor. The pupil raises 
himself so that his chin can be placed over the bar and 
then lowers himself back to the starting position. The 
exercise is repeated as many times as possible. 

Rulesi Only one trial is allowed per pupil. The body can 
not swing in executing the exercise. The movement must 
be a straight pull, not a snap movement. Kicking the 
legs and feet or raising the knees is not permitted. 

Scoringi Only the number of complete pull-ups are recorded 
as the pupil's soore. 

Sit-ups 

Descrlptloni The pupil begins from a position on the mat 
with his legs extended and feet approximately two feet 
apart. He is on his back with his fingers interlocked 
behind his neck. His elbows are on the floor. With a 
partner holding his ankles in contact with the mat, the 
pupil sits up, turning the trunk to the left and touch-
ing his right elbow to his left knee. He then returns 
to the starting position and sits up to the opposite 
alternating sides. 

Rulesi The pupil's fingers must remain interlocked behind 
the neck throughout each repetition. The knees must 
remain on the floor during the sit-up but may be bent 
slightly while touching the elbow to the knee. The 
back should be rounded and the elbows and head brought 
forward while sitting up. The pupil must return to the 
starting position before sitting up again. 
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Scoringi On© point is given for each complete movement of 
touching the elbow to the knee as long as it is executed 
according to the rules. The maximum number for boys 
should be 100. 

Shuttle Run 

Desoriptioni On the signal "Ready? Go!" the pupil starts 
from a line on the floor and runs thirty feet to another 
line. Here he picks up a block, runs back to the start-
ing line and places the block behind that line. He 
then runs back and picks up the second block, which he 
carries back across the starting line. He does not set 
this block down. 

Rulest The pupil is allowed two trials with several minutes 
of rest in between. 

Soorlngi Only the time of the fastest of the two trials is 
recorded. 

Standing Broad Jump 

Desoriptioni The pupil stands with his feet several Inches 
apart and his toes just behind the take-off line. 
Before jumping, he swings his arms backward and bends 
his knees. He Jumps by simultaneously extending his 
knees and swinging his arms forward. 

Rulesi The pupil is allowed three trials. Measurement is 
made with a metal tape from the take-off line to the 
part of the body which touches the ground nearest the 
take-off line. 

Scoring! Only the best jump of the three trials is recorded. 
It is recorded to the nearest foot and inch. 

50-Yard Dash 

Desoriptioni The pupil takes his ̂ position behind a starting 
line. The starter gives the commands "Are you ready?" 
and "Go." The command "Go" is accompanied by a downward 
sweep of his arm in order that the timer will have a 
visual signal. 

Rules1 The pupil is allowed only one trial, and his score is 
the amount of time between the starter*s signal and the 
instant the pupil crosses the finish line. 
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Sooringi The pupil's time is recorded, to the nearest tenth 
of a second. 

Softball Throw 

Descriptioni The pupil throws a regulation softball while 
remaining within two parallel lines, six feet apart. 
The point at which the ball lands is marked with a 
small stake and if he throws a further distance with 
his second or third throw, the stake is moved to his 
furthest throw. 

Rulesi Only an overhand throw is allowed. The pupil gets 
three throws. The distance recorded is that which is 
fartherest from the restraining line. 

Scoring! Only the best of the three tilals Is recorded to 
the nearest foot. 

600-Yard Hun-Walk 

Descriptioni The pupil uses a standing start and starts on 
the signal "Ready? Go!" He is instructed to run the 
distance in as fast a time as possible but his running 
may be Interspersed with walking if he wishes. In this 
event the pupils are paired. One pupil runs while his 
partner listens for his time which is called out as the 
runner crosses the finish line. 

Rulesi Walking is permitted, but the object is to cover the 
distance in the shortest possible time. 

Scoring! The pupil's time is recorded in minutes and seconds. 
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APPENDIX D 

. DIRECTIONS FOR THE WORK TESTi BICYCLE ERGOMETER 

1. Energetic bodily activity should not be engaged in during 
the hours preceding the work test. 

2. Test should not be performed within thirty minutes of 
light meal or one hour of a heavy meal. 

3. The test is preceded by rest in a reclining or sitting 
position. 

4. The seat height should provide for slight knee flex with 
toe on pedal and knee aligned in the same vertical plane. 

5« When heart rate does not change more than five beats per 
minute, a steady state has been reached. Usually four 
to six minutes time will be sufficient for reaching the 
steady state. 

6. Choice of work loadt 
a. Trained state of fltness=s900 Kilopond meters per 

minute or 3 Kilopond braking resistance. 
b. Untrained state of fltness=300 Kilopond meters 

per minute or 1 Kilopond. 
c. When the heart rate exceeds 130 beats per minute, 

the load is considered adequate for producing a 
steady state. - 0 

d. When a heart rate of 180 beats per minute is 
reached, the physical work capacity has been 
attained. ^ 

7. The oxygen uptake during steady state of various work 

Indicated b e l i w f W " h n° r B a l m o o h a n l o a l efficiency is 

R ^ | I N G o x i g e n ofmkb 
MINUTE . LITEBS PEE MINUTE 

2 S IZ I" 
? K P 900 2 ? 
I KP 1200 2 8 
| KP 1500 %'% 
6 KP 1800 fcz 
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APPENDIX D --Continued 

8. A progressive physical work capacity test was performed 
on the monarch bicycle ergometer. The test was devised 
by Olree of Harding College, Searcy, Arkansas. The 
Olree Test is comparable to the Balke Progressive Test 
on the treadmill. Each subject rode the bicycle for 
three minutes with a work load of one kilopond resistance 
(300 kilopond meters per minute). After the preliminary 
ride of three minutes, the work load was increased by 
1/k kilopond resistance (75 kilopond meters per minute) 
each minute until the heart rate reached a work load rate 
of 180 beats per minute. The heart rate was monitored 
with the physiograph the last 15 seconds of each work 
load until the subjects rate reached 160 beats per minute. 
At that point, the physiograph was used for continuous 
monitoring until the work rate of 180 beats per minute 
was reached (15 beats per five seconds with a paper speed 
of .5 centimeters). 

9. Physical work capacity resistance adjustments and work 
loads for this testt 

MINUTES BRAKING KILOPOND METERS 

10. 

RESISTANCE ' PER MINUTE 

1 . 0 0 KP ( 3 0 0 ) 
1 . 2 5 KP ( 3 7 5 ) 
1 . 5 0 KP ( ^ 5 0 ) 
1 . 7 5 KP ( 5 2 5 ) 
2 . 0 0 KP ( 6 0 0 ) 
2 . 2 5 KP ( 6 7 5 ) 
2 , 5 0 KP (750) 
2 . 7 5 KP ( 8 2 5 ) 
3 . 0 0 KP ( 9 0 0 ) 
3 . 2 5 KP ' ( 9 7 5 ) 
3 . 5 0 KP ( 1 0 5 0 ) 
3 . 7 5 KP C L 1 2 5 ) 
*J-.00 KP ( 1 2 0 0 ) 
4.25 KP ; ( 1 2 7 5 ) 
^ . 5 0 KP ( 1 3 5 0 ) 
4 . 7 5 KP ( 1 ^ 2 5 ) 
5 . 0 0 KP ( 1 5 0 0 ) 

H 
5 - 6 
6 - 7 
7 - 8 
8 - 9 
9-10 

10-11 
11-12 
12-13 
1 3 - 1 ^ 
1 * 1 - 1 5 
1 5 - 1 6 
1 6 - 1 7 
17-18 
1 8 - 1 9 

Items 5, and 6 are not particularly pertinent to this 
test but should aid in general to better understanding 
of the progressive work capaolty test# 



APPENDIX E 

DIRECTIONS FOR MEASURE OP THE BASAL HEART RATE 

1. Subjects will report to gymnasium and spend the night 
preceding measurement of the heart rate. 

2. The basal heart rate will be taken as they awaken the 
following morning. 

3« The heart rate will be taken before the subjects have an 
opportunity to do any physical activity. 

km The heart rate will be taken before.the subjects have an 
opportunity to smoke. 

5» The heart rate will be taken before the subjects have an 
opportunity to eat, 

6. The heart rate will be taken before the subjects haifre an 
opportunity to drink coffee. 

7. The subjects will have an opportunity to sleep and rest 
at least eight hours. 

8. Precaution will be taken to avoid any apprehension or 
emotion in the subjects preceding administration of the 
heart rate measure. 
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APPENDIX P 

TRAINING PROGRAMS 

1. Cardiovascular-respiratory training prooedLure 
a* Jog 880 yards 
b. Stretching exercises 

1. Stretching hamstrings 
2. Stretching medial muscles of the thigh 
3. Trunk rotation 
h. Push-ups (10 repetitions) 
5« Sit-ups (10 repetitions) 

o. Continuously running and walking (2 to 4.5 miles 
per day) 

2. Strength and agility training procedure 
a* Group calisthenics (10 repetitions each) 

1. Side straddle 
2, Push-ups 

Sit-ups 
4. Squat thrust 
5. Wind mill 

b. Agility drills 
1. Dipsie doodle 
2. Bun turn run 
3« Ten-yard starts 
4. Bear crab 

c. Weight routine 
1• Low pull 
2, Flexed arm pullover 
3* Chins 
4. High pull 
5. Curls 
6. Inverted leg press 
7. Butterflies 
8. Squat rack 
9. Abdominal lift hang 

10. Bench. 

The weight routine was done on the commands of the 

instructor. The power rack procedure was used, involving the 

over-load principle based upon maximum weight resistance. Each 

station involved the subjects, in three lifts with his holding 

the third call in a position of strain for approximately ten 

seconds. 
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01 
co 

ON-3-VO A N 
• • • m m CO ONONO ON 

H 

00 CM H VO VO • • * • • 
ONO O O ON 

H H H 

HOO t̂-̂ - *A 
• • m • • 

D\ 00 O ON ON 
H 

Jt 00 CAO H • • • • • 
OVO ONO O 

H H H 

O 000 VA • • • • 
H On o On 

P I 
53 

t 
P* 

ON H O CM Os CA H H CV CM HCMHOO vo 00 IN- H CAvO O Ov 
H H H H H H H H H H H H H H H H H 

!D 
t 

CO 
ooo o o o ONVOVO o O 

H H 
O O *A\ao 
O O CO VO o 
H H H 

*A O H O O 
ON O *AO O 

H H H 
vo kAO CÂ t 
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