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ABSTRACT

One hundred and twenty-nine randomly selected high school sopho-
mores were tested before and after an 18-week endurance running program
to determine the effects of that program on selected measures associated
with coronary heart disease--specifically, systolic and diastolic blood
pressures, body fatness, heart rate response to submaximal exercise
(bench-stepping test), leisure time energy expenditure, and cigarette
smoking habits, Fifty-six of those students with complete physiological
data were randomly selected to take the Tennessee Self-Concept Scale
before and after the running program.

An analysis of variance on post-intervention data revealed no sig-
nificant differences (p >.10) on physiological measures between those
students taking no physical education classes during the 18-week program
(Group 1), those students taking physical education during the first
nine weeks only (Group 2), those students taking physical education
during the second nine weeks only (Group 3), and those students taking
physical education for the entire 18 weeks (Group 4). Groups l and 4
only were compared on the self-concept measures; no significant differ-
ences were detected (p >.10). The analysis of covariance technique was
used instead of the analysis of variance in all comparisons for which
treatment groups differed on pre-intervention measures (p < .30).

The same comparisons for those students scoring in the upper 50% on
heart rate response to bench stepping (highest heart rate response)
yielded similar results. There were no significant differences among

the physiological measures (p .> .10), while only the score for personal
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self was significantly higher for Group 4. When the same comparisons
were made for those students scoring in the upper 50% on body fatness
(most fat), there were no significant differences among the treatment
groups for either physiological or self-conceﬁt measures,

A one-sample Chi square test showed no changes in the distribution
of smokers and nonsmokers among the treatment groups (p .>.l0) as a
result of the running program. The intervention program apparently did
not influence students to stop smoking.

Results suggest that the endurance running program employed in this
study is not an effective way for school physical educators to produce
desirable changes in coronary heart disease risk factors for high school

sophomores in 18 weeks.
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CHAPTER I

INTRODUCTION

Causes of death and disability are different today than they were a

generation or two ago. Many childhood and infectious diseases which
formerly took a heavy toll have gradually come under control through
better sanitation, vaccine programs, increased knowledge of nutrition,
virus research, and other efforts. However, this does not mean that
there are fewer health problems--just different ones. Chronic diseases

and disabilities of the middle and old ages are more prevalent than ever

before. Coronary heart disease, the leading cause of death in the
United States, is the most striking example.

Although heart attacks are most common in the middle-aged and
elderly, recent evidence indicates that the "risk factors' associated
with a predisposition to coronary heart disease (CHD) are identifiable
in adolescence or even early childhood (Drash, 1972; Enos, Holmes, &
Beyer, 1952; Friedman, 1972; Gilliam, Katch, Thorland, & Weltman, 1977;
Lauer, Connor, Leaverton, Reitter, & Clarke, 1975; McNamara, Malot, &
Stremple, 1971; Wilmore & McNamara, 1974). Physical inactivity, per-
mitted or encouraged by modern mechanization, is one of these factors.
Although the existence of a direct link between CHD and physical inac-
tivity has not been conclusively demonstrated, evidence is mounting that
vigorous physical activity increases cardiovascular fitness and helps to
prevent or diminish the effects of other high-risk factors such as
obesity, hypertension, emotional stress, cigarette smoking and poor diet
(Xstrand, 1952; Fox, 1973; Jokl, Cluver, Goedvolk, & DeJongh, 1941;

Keys, 1970; Montoye, 1969; Pollock, 1973; Robinson, 1939).
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Since the beginning of this century, public school physical edu-
cation programs have been responsible for providing physical activities
for the young. However, the contribution of these school physical edu=-
cation programs to the maintenance and development of cardiovascular
fitness is unclear. In 1957, the American Association for Health,
Physical Education and Recreation (AAHPER) sponsored a national survey
of the physical fitness of boys and girls 10 to 17 years of age (Hunsicker,
1958), and uncovered some disturbing findings. In circulatory-respira-
tory fitness (as measured by the 600~yard run-walk), American children
were inferior to comparable populations in Great Britain (Campbell &
Pohndorf, 1961) and South Africa (Haig, 1960; Johnstone, 1960). More-
over, performance in the 600~yard run-walk did not improve with age for
the American girls. American children were inferior on other fitness
measures as well.

The findings of the AAHPER study stimulated educational, profes-
sional and governmental bodies to action. (A summary of these develop-
ments is recorded by Cureton (1964b).). In an unprecedented action,
President John F. Kennedy wrote an article, "The Soft American," which

appeared in Sports Illustrated on December 26, 1960. 1In it, he called

for a minimum of 15 minutes of continuous exercise to be given daily in
every grade school in the nation, and illustrated several types of exer-
cises useful in developing physical fitness. The so-called "physical
fitness revolution" which ensued was given its greatest support by the
First Family,

The impact of this fitness revolution was something less than over-

whelming. In 1966, Saunders, Montoye, Cunningham, and Kozar compared



Tecumseh, Michigan, high school students who elected physical education
to those who elected band, chorus or art instead. Participation in
physical education appeared to have little effect on physical fitness
levels in males. Four years later, Cooper demonstrated that most stu-
dents in grades 6 through 12 could not jog 1l mile in 12 minutes. Pre-
liminary investigations for the present study, conducted on a nonrandom
sample of high school students (N=605) in Knoxville, Tennessee, failed
to show fitness differences between those enrolled and those not enrolled
in physical education classes.

School physical education programs, at least those that have been

evaluated, still do not require enough vigorous physical activity to
develop and maintain good cardiovascular fitness. 1In 1971-72, Art
Friedman of the Fort Worth, Texas, Public School System, in cooperation
with Dr. Ken Cooper and the Institute for Aerobics Research, demon-
strated that an endurance training program can be implemented effec-
tively in an entire school system, in spite of the political and social
constraints of contemporary American public education (Cooper, Purdy,
Friedman, Bohannon, Harris, & Arends, 1975). Friedman and Cooper found
that such a program can significantly improve endurance performance.
Cardiovascular fitness is not work capacity alone; it is freedom
from disease. Whether the performance increases realized in the Fort
Worth program indicated improvements in mental and physical well-being
and/or reductions in the risk factors associated with coronary heart
disease is another question, but an important ome. If school physical
educators cannot give motivation, understanding and skills necessary to
provide this vital step in preventive medicine, the responsibility

should be elsewhere.



The present study was designed to determine whether the Knoxville,
Tennessee, public school physical education endurance running program is
sufficient to improve cardiorespiratory fitness (as measured by heart
rate response to bench stepping) and self-concept, and to reduce se-
lected CHD risk factors--specifically, obesity, hypertension, cigarette

smoking and physical inactivity--in high school sophomores.



CHAPTER II
REVIEW OF THE LITERATURE

Prevalence of CHD Risk Factors

in Children and Adolescents

Gilliam, Katch, Thorland, and Weltman (1977) assessed the preva-
lence of single and multiple CHD risk factors in 47 active boys and
girls, ages 7 to 12 years, who were enrolled in the University of Michi-
gan Youth Fitness Program. Twenty-nine of the children (62%) had at
least one risk factor. Of these, 17 had two or more risk factors, and
one subject had as many as five. It should be noted, however, that the
participants were not randomly selected and represeanted only 44% of the
Youth Fitness Program population.

Wilmore and McNamara (1974) did a similar study on 95 boys, 8 to 12
years old, in Davis, California. Of the total group, 36% exhibited no
risk factors, 46% had one, and 147 had two or more., The sample was not-
randomly selected and represented only 44.6% of the total population
available.

Lauer, Connor, Leaverton, Reitter, and Clarke (1975) documented the
frequency of coronary risk factors in 4,829 school children, ages 6 to
18 years, in Muscatine, lowa, over a l4-month period. Serum cholesterol
levels were found to be similar for children of all ages. Twenty-four
percent of the children had levels _>.200 mg/dl, 3% had levels 2 240
mg/dl, and in 1% percent, levels were ;2260 mg/dl. Levels of serum
triglyceride increased with age: the mean level was 71 mg/dl (SD * 36)
at six years of age and 108 mg/dl (SD * 45) at 18 years. Only 15% of

the children had serum triglyceride levels of 140 mg/dl or more.
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Blood pressure was observed to increase with age. No child between
six and nine years of age had blood pressure 2?140 mm Hg systolic or
;2 90 mm Hg diastolic. 1In the age group l4 to 18 years, 8.9% ha& sys-
tolic blood pressures 2?140 mm Hg, 12.2% had diastolic blood pressures;Z
90 mm Hg, and in 4.4%, both pressures were at or above these levels.

Obesity also increased with age. Of those who were six to nine
years old, 20% had weights relative to those of the whole group of ;?
110%, and 5% were 22130%; in the l4- to 18-year olds, 25% had relative
weights of 2110%, and 8% were 2 130%. The investigators concluded that
a considerable number of schdol—age children have risk factors which in
adults are predictive of coronary heart disease. However, it should be
noted that 70% of the total school population was included in the study,
suggesting the possibility of some bias.

Enos, Holmes and Beyer (1952) performed autopsies on 300 United
States battle casualties in Korea (mean age 22 years) to analyze gross
lesions found in the coronary arteries., In 77.3% of the hearts, some
gross evidence of coronary atherosclerosis was found. The disease
process varied from fibrous thickening to large atheromatous plaques
causing complete occlusion of one or more of the major vessels. 1In a
similar study of United States casualties in Vietnam, McNamara, Malot
and Stremple (1971) found evidence of some atherosclerotic development

in 45% of 114 cases.

Endurance Training, Cardiovascular Fitness and CHD Risk Factors

in Children and Adolescents

Over the past 50 years, researchers have attempted to provide rea-

sonable answers to critical questions concerning the intensity, duration



and frequency of activity necessary to develop and maintain good cardio-
vascular function in children and adolescents. Cureton (1964a; 1964b)
and other investigators (Holmes, 1958; March, 1959; Mas, 1957; Roby,
1954; Rothermel, 1961; Wickstrom, 1953; Wolbers, 1950; Wright, 1954)
conducted a series of studies from 1950 to 1961 at the Sports—Fitness
Summer Day School, a research program of the University of Illinois at
Urbana. They were particularly interested in the influence of different
types, intensities and durations of training exercises for cardiovascu-
lar fitness in young boys. In one study, Wickstrom (1953) examined the
changes associated with an eight-month gymnastics program for 12 boys,
five to 11 years of age. The class met once a week for one hour; the
first half-hour was devoted to tumbling and the second half-hour to
trampoline. The average pulse ratio was chosen as a criterion for
cardiovascular fitness. While some individuals improved significantly
on some measures, there were no statistically significant group mean

differences. Roby (1954) and Wright (1954), studying the same group,

found no significant differences in electrocardiograph (ECG) tracings
and heartographs, respectively. The investigators concluded that this
particular type of gymnastics program was not sufficient to improve
cardiovascular fitness.

Holmes (1958) examined the effects of endurance training programs
on selected cardiovascular fitness measures in four matched groups of
boys, 6 to 14 years of age. There were 19 boys in each group. The
programs consisted of circuit training, muscular endurance exercises,
interval running, and steeple chase, 30 minutes daily for 8 weeks. The

results of pre- and post-—training five-minute step tests showed longer



running programs, interval running and steeple chase to be more effec-
tive in reducing postexercise pulse rates.

March (1959) showed that a program of warmup muscular endurance
exercises and one hour of continuous cycling daily for 13 weeks produced
improvements in breath-holding ability, heartograph measures, progres-—
sive pulse ratio, and heart rate response to exercise, Studies involv=-
ing programs of the recreational variety (Mas, 1957; Montoye, 1960;
Rothermel, 1961; Wolbers, 1950), such as baseball, volleyball and bas-
ketball, failed to produce evidence of significant cardiovascular changes.
Mas (1957) concluded that reductions in body fat were obtained from
programs oriented toward endurance, and not from those centered on basic
intervention and skill.

Ekblom (1969) has studied the effects of physical training on max-
imal oxygen uptake in ll-year-old boys. Six boys were tested on a
treadmill before and after six months of interval training (3-4 x 1000
m), dash training (10-20 x 75 m), distance training (4000-5000 m),
strength training (circuit and weight training), and ball games (soccer,
ice hockey for 45 min). All training programs were supervised by a
physical education teacher. A nontraining group of seven boys of the
same age was studied at the same time. The maximal oxygen uptake of the
training group improved from 2.18 to 2.48 1/min (a 15% increase), and
remained the same for the controls.

Massicotte and Macnab (1974) studied the cardiorespiratory adapta-
tion to training at specified intensities in 36 boys, aged 11 to 13
years. Training occurred on a bicycle ergometer for six weeks, three

times a week, 12 minutes per session, at heart rates of 170~180 beats/min



(Tl)’ 150-160 beats/min (TZ), or 130-140 beats/min (T3). A fourth group
served as a control.

Following the training session, there were 11, 9, and 8% decreases
in submaximal heart rates for the Tl’ T2, and T3 groups, respectively,
but these decreases were not statistically significant. The VO2 max
increased significantly (11%) in the highest-intensity training group
(Tl), but remained substantially unchanged in the T2 and T3 training
groups and in the control group. The Tl’ TZ’ and T3 training groups
increased their maximal work loads by 25, 23 and 21%, respectively,
while the control group did not improve.

The investigators concluded that, for short training sessions, the
threshold necessary to improve cardiorespiratory functions in ll- to
13~-year-old children should be above 170 beats/min. This training stim-
ulus corresponds to approximately 75% of the difference between the
resting and maximum heart rates, compared to the 60% in adults reported
by Sharkey (1970), Sharkey and Holleman (1967), Faria (1970), and
Karvonen, Kentala and Mustala (1957).

Brown, Harrower and Deeter (1972) measured maximal oxygen uptake
and heart rate response during submaximal work in 12 girls, 8 to 13
years of age, engaged in a l2-week cross-country running program. The
training program consisted of one to two hours of continuous running
over gradually increasing distances four or five days per week. Days of
interval running were interspersed in the schedule. Maximal oxygen
uptake increased by 18% after 6 weeks and 26% after 12 weeks. Heart
rates at submaximal work showed moderate but consistent declines. Three
runners lost weight (0.7 to 2.0 kg), while the others gained an average

of 0.6 kg.
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In a similar study by Eisenman and Golding (1975), girls (12-13
years) and women (18-21 years) engaged in endurance training (running
and bench stepping 3 times a week for 14 weeks). Both groups showed
significant increases in maximal oxygen uptake when compared to con-
trols, and nearly equal increases in maximal oxygen uptake when compared
to each other.

Many studies relating training to cardiovascular fitness have been
conducted in public and private school physical education programs. In
1928, Schwartz, Britten and Thompson conducted a study at George
Washington High School in New York City to determine the relationships
among muscular tone, good posture, and selected physiological variables,
Sixty-eight boys formed the experimental group, and 50 boys in the same
school served as the control. The boys volunteered for the experiment
and decided for themselves which of the two groups they would be in. It
was explained to them that the purpose of the study was to determine the
effect, 1f any, of exercise on physical fitness. The boys in the ex-
perimental group were given one hour each day of intensive physical
exercise (running, jumping, climbing ropes, swinging on bars, swimming
and calisthenics); the boys in the control group were excused from their
gymasium periods and required to sit in study hall during that period.

A complete physical exam was given before and after the training
period. At the end of four months, there were no significant differ-
ences between exercising students and controls in systolic blood pres—~
sure, diastolic blood pressure, pulse pressure, or obesity. The authors
suggest that the nonreliability of single readings for blood pressure
and pulse rate might partially explain the lack of differences in these

measures for the two groups.
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Daniels and Oldridge (1971) studied 14 boys, aged 10-~15 years, who
elected to take distance running instead of the standard physical edu-
cation class curriculum. The program lasted 22 months. Height, weight,
submaximal and maximal oxygen uptake (1/min), recorded semiannually,
improved significantly, but maximal oxygen uptake (ml/kg-min) did not.
Mean improvement in running performance was 32 seconds for 1 mile and 63
seconds for 2 miles. Oxygen uptake for submaximal work gradually de-
creased. It should be noted that the sample was not representative of
its age group, having an average maximal oxygen uptake of 59.5 ml/kg-min
at the beginning of the program.

Cumming, Goulding and Bagley (1969) measured the physical working
capacity (PWC 170) and maximal oxygen uptake of boys from three differ-
ent schools at the beginning and end of the school year. One school
offered a full program of physical education, one had no formal physical
education, and one had less than 90 minutes of physical education per
week, Regardless of program, the boys with high working capacities
remained high, and those with low working capacities failed to improve.
The investigators concluded that no matter how many hours were allotted
or what type of facilities were available for physical education, the
work capacity of fairly fit boys was unlikely to change over a school
year unless a training program specifically designed to improve endur-
ance fitness was instituted.

Stewart and Gutin (1976) tested 13 boys, aged 10 to 12 years,
within 10 days before and one week after eight weeks of training (40

minutes, four times per week). Training was conducted in the regular

physical education classes and consisted of one- or three-minute interval
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runs separated by one-minute walking recovery periods. Some intervals
were paced while others were all-out efforts. Training heart rates
averaged 90% of the mean maximal heart rate for the entire group.
Maximal oxygen uptake, measured on both the bicycle and treadmill, did
not change significantly for the trained group as compared to the con-
trols. However, heart rate responses to submaximal work loads decreased
significantly with training, leading the investigators to suggest that
submaximal physiological and performance measures are more important
than maximal ones in the assessment of cardiorespiratory fitness.

Saunders, Montoye, Cunningham and Kozar (1969) studied more than
800 boys and girls at a senior high school (grades 9-12) in Michigan.
The sample tested represented 99% of the total school population. The
children in the school were required to enroll in five "solid" subjects
and select one elective (physical education, band, chorus or art). Boys
and girls enrolled in physical education scored highest on the 600-yard
walk-run. However, a careful evaluation of the students' histories of
elective selection showed that the differences in girls (those taking
physical education versus those not) were probably due to enrollment in
physical education, whereas the boys in physical education were physi-
cally superior as freshmen and did not increase their superiority as a
result of participation in physical education.

Kemper, Vershcuur, Ras, Snel, Splinter and Tavecchio (1976) and
Johnson (1969), in two independent studies, demonstrated that additional
physical education classes (five per week versus two or three per week)
do not contribute to cardiorespiratory fitness. Kemper et al. found no

differences in W170, percent body fat or physical activity measured by
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pedometer between 12~ to l3-year-old boys taking physical education five
times per week and those taking physical education three times per week
for one year. Johnson found no difference in the time needed to run 600
yards for eighth grade boys and girls having had physical education,
five versus two or three times per week, for two consecutive school
years, He did, however, report significantly less subcutaneous adipose
tissue for those students taking five classes per week.

A study by Moody, Wilmore, Girandola, and Royce (1972) of 40 normal
and obese high school girls following their participation in a 15- or
29-week walking, jogging and running program supports the findings of
Johnson. Subcutaneous fat, as assessed by the sum of skinfold measure-
ments, was 16.0% less for normal girls (relative fat < 30% before pro-
gram) after 15 weeks. After 15 weeks, skinfold measurements for obese
girls (relative fat > 302 before program) was 20,97 less, and after 29
weeks, 23.5% less for the same group. The program started with the
girls jogging and walking 1.6 km in equal proportion, and was gradually
increased until the daily required distance was 4.8 to 5.6 km, with 75%
of the distance jogged.

Cooper, Purdy, Friedman, Bohannon, Harris, and Arends (1975) have
demonstrated that an endurance training program can be implemented
effectively in an entire school system, and that such a program can

significantly improve endurance performance. Their control group con-

education activities--push-ups, sit-ups, chin-ups, running 300 yards,

\
sisted of five high schools which performed only the regular physical
and various team sports, such as touch football, basketball, and soft-

ball. Four experimental schools added a daily aerobic exercise program,
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which consisted primarily of up to 14 minutes of jogging at the begin=-
ning of each class, followed by the regular activities. The interven-
tion lasted 18 weeks. Both groups participated in pre-intervention and
post-intervention l2-minute runs (distance run in 12 minutes). The
experimental group ran 17,.5% farther in 12 minutes, while the control

group actually did poorer (0.7% less distance in 12 minutes).

The Relationship of Endurance Training to Self-Concept

in Children and Adolescents

While psychological stress has been established as a risk factor
associated with CHD (Boyer, 1972; Fletcher & Cantwell, 1971; Holloszy,
1963), many investigators and cardiologists have reserved judgment as to

the role of self-concept in that association. There is, however, an

|
1
indirect association of self-concept to CHD, particularly as it relates
to other risk factors. Work capacity and self-image are important to
youngsters. These characteristics are in turn related to habits of
regular exercise and to certain risk factors and life styles: for
example, smoking and obesity are related to poor maximal oxygen uptake
capacity and poor work tolerance. Hence, the expectation of improvement
in work tolerance and self-concept may be a powerful motivating force to
reduce obesity and smoking.
To date, the few studies relating endurance training to self-concept
in children and adolescents have been conducted in school physical
education classes, perhaps because of convenience. McGowan, Jarman, and
Pedersen (1974) used the Tennessee Self-Concept Scale and Cooper's

12-minute run to test for effects of an 18-week physical education
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program, emphasizing endurance activities, on seventh-grade boys. The
students ran three or four days per week, and participated in various
competitive activities--floor hockey, basketball, football and volley-
ball-—on nonrunning days. A control group participated in the regular
physical education class. The investigators found that the experimental
group experienced a‘significant positive within-group change in cardio=-
vascular fitness and self-concept. No significant differences from the
pre- to post-testing were found for the control group.

In a program for five 13- to l6-year-old obese males, which in-
volved jogging and calisthenics in the gymnasium and bobbing, floating,
sprints and endurance swimming in the pool one hour per day, five days

per week for three weeks, Collingwood and Willett (1971) measured signif-

icant increases in positive self-attitude and self-acceptance.




CHAPTER III

METHODS

Intervention

An endurance running program similar to that used by Cooper et al.
(1975) in the Fort Worth, Texas, School District Study was incorporated
into the curricula of the eight public high schools in the city of
Knoxville, Tennessee (see Appendix A). The intervention period con-
sisted of two nine-week sessions with classes meeting daily for 50 min=-
utes. In each session, all physical education students were required to
jog-walk for 6 minutes at the beginning of the class during the first
week, and to increase jogging time progressively until they were running
for 12 minutes continuously during the fifth week. Beginning with the
sixth week, students jogged fewer minutes each day, but were required to
jog a minimum distance of one mile during the allotted time. By the
ninth week, they were jogging at least one mile in nine minutes. After
running, the students engaged in selected recreational activities for
the remainder of the physical education class. These activities includ-
ed badminton, baseball, basketball, bowling, dance, touch or flag foot~
ball, paddleball, ping pong, softball, tennis, tumbling, volleyball,
wrestling and weightlifting.

Physical education teachers were given training program guidelines
(Appendix A) and instructions for program administration (Appendix B)
well in advance of the intervention. The need for proper administration

of the program was discussed at physical education in-service meetings,

16
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some of which were conducted by the investigator, prior to the interven-

tion and at intervals during the intervention period.
Subjects

The ideal sampling unit for school fitness testing and the one used
for AAHPER Fitness Test norms (Hunsicker, 1958) is the homeroom. The
homeroom is a cross-section of a particular school population which
contains various groups for comparison, such as male and female, black
and white, varsity athlete and nonvarsity athlete, students taking
physical education and those not taking physical education. Data from a
random sample of homerooms can be used to establish norms specific to
age and sex, and percentile ranks for the population from which they
were drawn. Within each Knoxville City high school, students are as-
signed to homerooms alphabetically.

One sophomore homeroom was randomly selected from each of the eight
city high schools. The total enrollment of the homerooms (N=183) con-
stituted the original sample. A letter (Appendix C) signed by the
Assistant Superintendent for Instruction for the Knoxville City Schools
was mailed to the parents or legal guardians of each student in the
original sample to (1) announce the new physical education curriculum,
(2) inform them of their child's selection for participation in the
curriculum evaluation, (3) describe the evaluation process, and 4)
solicit the names of those students who had been advised to restrict or
avoid physical education or physical activity because of illness or
physical disability. No students were eliminated from the original sam-
ple by this process, nor did any students eliminate themselves by refus-

ing to give written consent to be evaluated (Appendix D).
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On each test day, students were not informed that they were to be
evaluated until after school had commenced. This "surprise" technique
was employed to minimize experimental bias due to absenteeism. Atten-
dance was checked before the test began to insure that all students
present at school on that particular day were tested. There were a few
cases of students who were present at school but not tested for one rea-
son or another. Most of these students were found and tested not more

than one week after their initially scheduled test day.

Data Collection

Students were tested during the week preceding the intervention
(January 30-February 2) and during the last week of the second session

of school (May 29-June 1).

Interview

Students were interviewed individually by trained personnel. The
interviewer, not the student, recorded the information on the data sheet
(Appendix E). Information concerning age, sex, race, school and leisure
activity habits, enrollment in physical education, activity preferences

and cigarette smoking habits was obtained in this manner.

Blood Pressure

Blood pressure was measured by trained nurses using mercury-gravity
manometers which had been checked to ensure identical readings for the
same pressure. Systolic pressure was recorded at the first audible

sound of a continuous beat. Diastolic pressure was recorded at the
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change from a clear to a muffled sound. Blood pressures were always

measured before the student took the bench-stepping test.

Body Fatness

Subcutaneous body fat was assessed by a trained technician using
the skinfold technique. The measurements were ﬁaken on the right side
of the body at four different sites—-biceps, triceps, forearm and cheek--
with a calibrated Lange skinfold caliper. A student's body fatness was

considered the sum of the four skinfold measurements.

Bench~-Stepping Test

The bench-stepping protocol and rhythm were recorded on tape to
insure uniformity in measurement for all students on all tests. Partic-
ipants were required to step up and down on a 34.5 cm bench at the rate
of 24 steps/min for one minute. They then sat on the bench and a 15-
second pulse count was obtained by palpation of the carotid artery 10
seconds after the cessation of stepping. They continued to rest for 35
more seconds, after which the entire procedure was repeated using a

bench-stepping rate of 30 steps per minute.

Energy Expenditure Index

An energy expenditure index was calculated for each student by
multiplying the number of‘hours he/she was engaged in physical activity
in the seven days before the interview by the average metabolic cost (ml
Oz/kg-min) of the four physical activities engaged in most often.

Metabolic cost values were obtained from the literature,



20

Self-Concept Test

The Tennessee Self-Concept Scale (Appendix G) was administered to
students from four homerooms, one from each geographic area of the city,
before the first nine-week session began and at the end of the last
nine-week session. Test directions were explained carefully to the
students, and the test was monitored closely. After the test began,
assistance was given only when word meaning was unclear to the student.
In cases where the student obviously did not try to respond carefully

and honestly (N=7), those data were omitted from the analysis.

Data Analysis

The treatment groups in the analyses of physiological measures were
(1) those students taking no physical education classes during the
18-week program, (2) those students taking physical education during the
first nine weeks only, (3) those students taking physical education dur-
ing the second nine weeks only, and (4) those students taking physical
education for the entire 18 weeks.

The treatment groups in the analyses of self-concept data were (1)
those students taking no physical education classes during the 18-week
program, and (2) those students taking physical education for the entire
18 weeks.

Homogeneity of treatment variances for all physiological dependent
variables (heart rate response to bench-stepping test, systolic blood
pressure, diastolic blood pressure, body fatness and energy expenditure
index) and all self-concept dependent variables (self-criticism, self-
satisfaction, physical self, personal self, family self, social self and

total self) was tested using the Bartlett-Box F test. In those cases in
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which nonhomogeneity was apparent (p < .10), the raw data were trans-
formed by taking the square root of the raw scores, and the transformed
scores were used in the analysis of variance (ANOVA) formulas. A one-
way ANOVA was then used to test for the effects of treatment for all
physiological and psychological dependent variables on pre-intervention
scores.

Homogeneity of variance was tested on post—-intervention scores for
all dependent variables in the same manner as for the pre-intervention
scores. Square root transformation of raw scores was performed where the
assumption was not tenable.

A one-way ANOVA was used to test for the effects of treatment for
those physiological and psychological dependent variables not different
at the .30 level on the pre-intervention ANOVA. For those variables
showing differences, a one-way analysis of covariance was used instead
of the ANOVA if the assumptions of equal slopes could be tested and
verified,

A one-sample Chi square test, using pre-intervention smoking habits
as expected values, was used to determine whether participation in
physical education classes affected smoking habits among the four treat-

ment groups established for analysis of the physiological data.



CHAPTER IV
RESULTS

A total of 183 students was enrolled in the sample homerooms from
the eight high schools. Of those, 169 (92%) were tested before the
intervention began, 151 of whom had complete data. Reasons for not
having complete data were leg and foot injuries, illness and inability
to complete the bench-stepping test successfully. One hundred and
twenty-nine of those students who had complete data on the pre-interven-
tion test also had complete data on the post-intervention test. This
number represents 77% of the pre-intervention sample and 71% of the
original homeroom sample. A summary of the number of students tested
expressed in percent of original and pre-intervention samples is given
in Table 1.

A one-sample Chi square test (Table 2), using pre-intervention
smoking habits as expected values, was used to determine whether partici-
pation in physical education classes affected smoking habits among the
four treatment groups. The obtained 2 . 0.74, df = 3, was not signif-
icant at the .10 level.

The results of the analyses of variance between treatment groups
for all comparisons (all students, students in the upper 50% on heart
rate response, students in the upper 50% on body fatness) on pre-~inter-
vention physiological and self-concept measures are located in Appendix
G.

The results of the analysis of variance between treatment groups on
post-intervention physiological data for all students is presented in

Table 3. The mean differences between groups for heart rate response
22




TABLE 1

23

NUMBER OF STUDENTS TESTED EXPRESSED IN PERCENT OF

ORIGINAL AND

PRE~INTERVENTION SAMPLES

Percent Percent Pre-
Original Intervention
Sample N Sample Sample
Total Homeroom
Sample 183 100 —_—
Pre~Intervention 169 92 100
Post=Intervention
(with pre-intervention
data) 129 71 77




TABLE 2

OBSERVED AND EXPECTED PERCENTAGES OF NON-SMOKERS
IN EACH OF THE FOUR TREATMENT GROUPS
AFTER 18 WEEKS?

24

P.E., P.E., P.E.,
No First Second 18 Chi
Percent P.E. 9 Wks. 9 Wks. Wks. Square
Expected 100 60 11 14 15
0.67
Observed 100 59 12 12 17

81ncludes subjects with complete smoking data for pre-
intervention and l8-week tests.
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(F = 1,03, df = 3/125), systolic blood pressure (F = 0.67, df = 3/125),
diastolic blood pressure (F = 1.94, df = 3/125), body fatness (F = 0.75,
df = 3/125), energy expenditure index (F = 1,35, df = 3/125) were not
significant (p >.10).

When these analyses were repeated for students scoring in the upper
50% on heart rate response (Table 4), the mean differences between
groups for heart rate response (F= 1.71, df = 3/58), systolic blood
pressure (F = 0.83, df = 3/58), diastolic blood pressure (F = 0.42, df =
3/58), body fatness (F = 0.82, df = 3/58) and energy expenditure index
(F = 0.22, df = 3/58) were not significant (p >.10).

Similar results were obtained for students scoring in the upper 50%
on body fatness (Table 5). The mean differences between groups for
heart rate response (F = 1.34, df = 3/61), and body fatness (F = 0.56,
df = 3/61) were not significant (p >.10). Table 6 contains the results
of the analyses of covariance between treatment groups on measures that
were different (p < .30) in the pre-intervention analyses for the group
scoring in the upper 50% on body fatness. Adjusted mean differences for
systolic blood pressure (F = 0.23, df = 3/60), diastolic blood pressure
(F = 0.49, df = 3/60), and energy expenditure index (F = 0.29, df =
3/60) were not significant (p >.10). Prior to using the covariance
analysis, a test was made on the assumption of common slopes. The test
revealed that the assumption of equal slopes was tenable for all three
variables at the .10 level of significance.

The procedures for analyzing the self-concept measures were the
same as for the physiological data. For all students, on those measures

not significantly different in pre-intervention analyses (Table 7), the
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TABLE 7

POST-INTERVENTION ANALYSES OF VARIANCE
FOR ALL STUDENTS ON SELF-CONCEPT
MEASURES NOT SIGNIFICANTLY DIFFERENT
IN PRE-INTERVENTION ANALYSES

No P.E. P.E., 18 Weeks

(N=45) (N=11)
Test Item M S.E. M S.E. F
Self-Criticism 115.7 6.18 132.4 18.99 1.132
Physical Self 65.8 1.31 69.5 2.60 1.58
Family Self 65.8 1.09 64.7 2.94 0.70
Social Self 65.4 1.10 67.4 2.59 0.57

@rransformed raw scores used in computing F value.
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mean differences between groups for self-criticism (F = 1.13, df =
1/43), physical self (F = 1.58, df = 1/43), family self (F = 0.70, df =
1/43), and social self (F = 0.57, df = 1/43) were not significant (r>
.10).

Table 8 contains the results of the analysis of covariance between
treatment groups on measures that were different (p < .30) in the pre-
intervention analyses for all students, Adjusted mean differences for
self-satisfaction (F = 0.02, df = 1/43), personal self (F = 1.57, df =
1/43), and total self (F = 0.13, df = 1/43) were not significant (p>
.10). Tests revealed that the assumption of equal slopes was tenable
for all three variables at the .10 level of significance.

Self-concept analyses for students in the upper 50% on heart rate
response to bench stepping (Table 9) revealed no significant mean dif-
ferences for self-criticism (F = 0.08, df = 1/28), self-satisfaction (F
= 0.80, df = 1/28), physical self (F = 0.10, df = 1/28), family self (F
= 0,12, df = 1/28), social self (F = 0.76, df = 1/28) and total self (F
= 1,04, df = 1/28). The analysis of covariance technique was used for
personal self (Table 10) to adjust for mean group differences (p < .30)
on the pre-intervention analysis. Adjusted mean differences were signif-
jcant (F = 3.73, df = 1/28, p< .10). The assumption of equal slopes
was tenable at the .10 level of significance.

Finally, no significant differences were discovered using the
analysis of variance for students scoring in the upper 50% on body
fatness (Table 11) on scores for self-criticism (F = 0.00, df = 1/28),
self-gatisfaction (F = 0.16, df = 1/28), physical self (F = 0.13, df =

1/28), personal self (F = 1.34, df = 1/28), family self (F = 0.00, d4df =
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1/28), social self (F = 0.01, df = 1/28), or total self (F = 0.34, df =

1/28).



CHAPTER V

DISCUSSION

Methods for determining energy expenditure resulting from physical
activity have been available for many years. Early field determinations
were made by indirect calorimetry. Recently, pedometers and devices for
recording heart rate have been experimented with. Although they do not
present the physical problems of earlier apparatus (Douglas bags, masks,
and the like), such devices introduce a psychological artificiality that
may result in nonrepresentative data. Interview/questionnaire assess-—

ment, the method used in the present study, is perhaps least accurate

of the available methods. It is, however, the one commonly utilized in
studies of large populations where other methods are impractical and/or
too expensive.

Despite the problems and inaccuracies associated with the interview/
questionnaire method, the results of the present study are what might be
expected. For comparisons involving all students, those students en-
rolled in physical education at the time of the post-intervention inter-
view (physical education, nine weeks only and physical education, 18
weeks) were expending as much or more energy after school as those who
were not enrolled in physical education. This was not true, however,
for comparisons involving the most fat and least fit students. The ones
enrolled in physical education at the time of the post-intervention
interview had lower mean energy expenditures than those not enrolled,

suggesting that the activity in class could have had a tiring effect

which reduced after-school activity.
37
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It is not surprising that the students who participated in the
physical education endurance running program implemented in this study
showed no significant decreases in body fatness and blood pressures,
which are related to body fatness. Body fatness losses have been re-
alized in training programs that require running sessions of longer
duration (Brown et al., 1972) and, as a result, much greater energy

expenditure.

That students did not exhibit significantly lower heart rate re-
sponses to bench stepping does not at first appear to be consiétent with
results from studies with similar training regimens. For example,
Massicotte and Macnab (1974) demonstrated that increases in cardiores-
piratory function can result from three l2-minute cycling sessions
(heart rates of 170-180 beats/min) for only six weeks. Their subjects,
11- to l3~-year old boys, trained on stationary bicycles in a clinical
setting, thus allowing the investigators to monitor carefully the inten-
sity of the training (heart rate 170-180 beats/min).' Could Massicotte
and Macnab duplicate their results using public school physical educa-
tion classes supervised by a school teacher? Alternatively, would the
Knoxville high school sophomores demonstrate the same lack of training
response if they trained under close supervision in a clinical setting?
The answer to both questions is probably no, and the literature supports
that answer.

Non-school-related programs for children and adolescents (Brown et
al., 1972; Eisenman & Golding, 1975; Ekblom, 1969; Holmes, 1958; March,
1959; Mas, 1957; Massicotte & Macnab, 1974) have routinely reported

significant changes on some cardiovascular fitness measures, while
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school-related physical education programs, specifically those which are
implemented as part of the regular school physical education curriculum
(Cumming et al., 1969; Schwartz et al., 1928) have not. This is not to
say that successful training programs are not conducted in schools.
Those that are, however, usually involve volunteer students who select
special fitness classes in lieu of regular physical education classes
(Daniels & Oldridge, 1971), or are atypical within the school or school
system in that they involve only one class or an otherwise select group
of students (McGowan et al., 1974; Moody et al., 1972; Stewart & Gutin,
1976). One system-wide school endurance training program (Cooper et
al., 1975) produced significant performance gains (distance run in 12
minutes), but because performance is influenced by motivation, it is not
certain what part of those improvements in performance represented
improvements in cardiovascular fitness.

On the basis of the foregoing evidence, it is not advisable to use
data collected in public school physical education programs to answer
clinical questions. The present study is certainly no exception. This
investigation cannot and was never designed to answer the question, "Can
an endurance running program prevent or reduce coronary heart disease
risk factors in high school sophomores?" It answers a different and no
less important question: "Is an endurance running program of this type
a reasonable and effective program for school physical education teach-
ers to use in an attempt to prevent or reduce coronary heart disease
risk factors in their sophomore classes?" In its present form, the
Knoxville school endurance running program does not seem to be, at least

not on a 9~ or 18-weeks' basis.
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Finally, some mention should be made about the danger of using
group means to draw conclusions about the benefits of physical training
programs in the public schools. - Physical education classes are made up
of different kinds of people with varying interests, motivations, and
abilities. Teachers who worked closely with the Knoxville program
observed that some students appeared to benefit greatly from daily rum-
ning, while others showed little or no interest and ran as little as pos-
sible. While averaging the gains made by these two particular groups
gives information about the average program effect for all students, it
does not do justice to the fact that some students may have signifi-
cantly improved their cardiovascular fitness as a result of the running

program,



CHAPTER VI
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Summary and Conclusions

One hundred and twenty-nine randomly selected high school sopho-
mores were tested before and after an 18-week endurance running program
to determine the effects of that program on systolic and diastolic blood
pressures, body fatness, heart rate response to submaximal exercise
(bench-stepping test), leisure time energy expenditure, and cigarette
smoking habits. Fifty-six of those students with complete physiological
data were randomly selected to take the Tennessee Self-Concept Scale
before and after the running program.

The running program was incorporated into the physical education
curricula of the eight city high schools in Knoxville, Tennessee. The
traditional physical education curriculum consisted of two nine-week
sessions with students meeting daily for 50 minutes. Under the interven-
tion program, all physical education students in each session were re-
quired to jog-walk for six minutes at the beginning of class during the
first week, and to increase jogging time progressively until they were
running for 12 minutes continuously during the fifth week. Beginning
with the sixth week, students jogged fewer minutes each day, but were
required to jog a minimum distance of one mile during the allotted time.
By the ninth week, they were jogging at least one mile in nine minutes.
After running, the students engaged in selected recreational activities

for the remainder of the class.
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The treatment groups in the analysis of physiological measures were
(1) those students taking no physical education classes during the
18~week program (Group 1), (2) those students taking physical education
during the first nine weeks only (Group 2), (3) those students taking
physical education during the second nine weeks only (Group 3), and (4)
those students taking physical education for the entire 18 weeks (Group
4). Only Groups 1 and 4 were compared on self-concept measures. The
physical education program was elective, so students placed themselves
in one of the four groups by their class enrollment preferences. They
were not, however, aware that their preferences were in any way con-=
nected with the program evaluation.

An analysis of variance on post-intervention data revealed no
significant differences between treatment groups on physiological and
self-concept measures (p >>.10).

The same comparisons for those students scoring in the upper 50% on
heart rate response to bench stepping (highest heart rate response)
yielded similar results. There were no significant differences among
the physiological measures (p > .10), while only the score for personal
self was significantly higher for those who took physical education for
18 weeks.

When the same comparisons were made for those students scoring in
the upper 50% on body fatness (most fat), there were no significant dif-
ferences among the treatment groups for either physiological or self-
concept measures.

A one~sample Chi square test showed no changes in the distribution

of smokers and nonsmokers among the treatment groups (p >.10) as a
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result of the running program. The invervention program apparently did

not influence students to stop smoking.

Recommendations

1. Although the endurance running in this particular study was not
sufficient to effect significant changes in coronary heart disease risk
factors (except for Personal Self-Concept), it appears to have caused
small changes in preferred directions for some of the risk factors.

This suggests that an endurance running program requiring more activity

per session over a longer period of time might produce significant,

desirable changes in risk factors.

2. More precise methods of measurement are needed in field studies
of this type, expecially for determining the amounts of physical activi-
ty and energy expenditure.

3. The sample size in a study of this type should be large enough
to ensure a minimum of 20 to 25 students in all treatments for all com-
parisons, including those comparisons made for most fat and least fit
students.

4. Blood analyses should be done to measure the effects of endur-
ance running programs on high~ and low-density lipoproteins, both of
which are strongly implicated in the etiology of heart disease. While
these analyses may be impractical for the entire sample, a percentage of
the original sample should be selected for this purpose.

5. Daily records of distance covered by each student should be
kept by the physical education teachers. This would enable the researcher
to eliminate those students not sufficiently involved in the intervention

from the statistical analyses, or to treat them as a separate group.
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6. High school sophomores may already be "locked into" a sedentary
life style that minimizes the benefits of endurance activity. Other
investigations similar to the present one need to be directed toward
younger school children who may be more eager and more impressionable.

7. Public school officials, administrators and teachers appear too
content to provide expensive physical education programs without evalua-
ting the effects of these programs on physical and mental well-being. A
change in such attitudes would encourage and facilitate further research

in this area.
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APPENDIX A

KNOXVILLE CITY SCHOOLS CARDIOVASCULAR FITNESS PROGRAM

Week
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APPENDIX B

KNOXVILLE CITY SCHOOLS NOTE TO PHYSICAL EDUCATION TEACHERS

%*
ON THE CARDIOVASCULAR CONDITIONING PROGRAM

The Training Effect

This program is an attempt to increase the cardiovascular physical
fitness of the students in the Knoxville public schools. Cardiovascular
conditioning increases the body's ability to transport oxygen from the
Jungs into the blood, through the heart and blood vessels, and finally
into the body tissue. The change in the body resulting from cardiovascular
conditioning is known as the "training effect." The bodily systems

affected and the results of cardiovascular conditioning include:

1. THE HEART —develops it into a strong, healthy muscle that works
more effortlessly, either during moments of relaxation
or moments of peak physical exertion, and by doing so
maintains large reserves of power to handle whatever
physical or emotional stress is imposed upon it.

As a result, the resting heart rate will decrease,
sometimes up to 20 beats per minute or more.

2. THE LUNGS —exercises the muscles surrounding the lungs, increasing
their strength and efficiency, and helping to open up
more usable lung space. Increases the vital capacity
and reduces residual volume.

3. THE BLOOD —produces more blood, specifically more hemoglobin, which
carries the oxygen; more red blood cells, which carry
the hemoglobin; more blcod plasma, which carries the
red blood cells; and consequently, more total blood
volume. A man of average size may increase his blood
volume by nearly a quart in response to aerobic condi-
tioning.

*Adapted from notes developed by Dr. J. Gerry Purdy, Institute for
Aerobics Research, for physical education teachers in the Fort Worth, Texas
School District (Report No. IAR-1972-002, November, 1972).
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4, THE BLOOD VESSELS —— enlarges the blood vessels and makes them
more pliable to pressure, increases their
nurber for saturation coverage, and helps
keep their linings clear of corrosive
material for speedier routes.

5. THE DIGESTIVE SYSTEM—has a relaxing effect on the digestive
system. For example, conditioned men
generally produce less acid in their
stomachs. Exercise is a natural cathartic.

6. THE MUSCULAR SYSTEM—-produces muscle fitness as a by-product.

On the other hand, training for muscular
~ strength does not produce cardiovascular
fitness as a by-product.

7. LIPID LEVELS ————1lowers the cholesterol and triglyceride
levels, making it less likely that fatty

deposits will form on vessel walls
(arteriosclerosis).

Habits in the maintenance of good physical fitness must be developed
early in life, and it is essential that students be made aware of long-
term benefits of maintaining a high level of physical fitness and the
proper diet, and eliminating smoking habits. It is very important that
you, as physical education teachers, tell the students what the training
effect is and what changes occur: knowledge of the training effect will

help motivate the students in their conditioning program.

Administration of the Conditioning Program

You will be given a Daily Training Program guide and a Class Record
form to record test results. The Daily Program Guide was designed with
the intention of having the student cover a particular distance each day.
The student should be told that the sooner he/she finishes the required
distance, the sooner he/she can go to other activities.

The "Maximum Time" is given as a cutoff, so that those in very poor
physical fitness will not have to run/jog/walk for the whole period. You

can call out the elapsed time as the students reach the required distance.
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When the maximum time is reached, blow a whistle and tell all those re-
maining to stop.

An 18-week program has been outlined. If a class does not meet on
a given day, simply ignore the workout for that day.

We ask that you time your students for a one-mile run during the first
and ninth weeks of each nine-week session. Be as precise as possible in

your testing and motivate your students to do their best each time.



APPINDIX C

LETTER TO PARENTS

KHUXVIHE GITU SCHOULS
Division of Instruction

101 East Fifth Avenue « Knoxville, Tennesses 37917 = Telephone {615) 546~2251 JAMES A. NEWMAN, Superintendent
PAUL KELLEY, ED.d., Super far

THOMAS R. UNDERWOOD, Dirsctor of Elementary Education

EARL W, HENRY, ED.d., Director of Secondary Education

January, 1979

Dear Parents:

Certain Knoxville City Schools are now using an innovative physical
education program that is designed to improve the health and physical
fitness of our children.

The program is similar to the "aerobics" program devised by U.S. Air
Force doctors, now used by many public schools and universities throughout
the United States. It is designed to supplement, not replace, the existing
physical education program.

Your child, along with the other students in his/her homeroom, has
been selected to help us evaluate the effects of our new program. In the
gear future, the following tests will be administered by school nurses and

eachers:

1. Blood pressure test,

2. A nutrition interview,

3. A short, written self-concept test, and
4, Other measures of cardiovascular fitness.

The information which is obtained will be treated as privileged and
confidential. 1If, however, you prefer that the information collected on
your child not be used in the program evaluation, or if you have any
questions concerning the program, please call Vic Taylor, Director of
Physical Education and Athletics, at 546-2251.

Your child's cooperation is greatly appreciated

dviiz—/

. Paul Kelley
Assistant Superintendent for Instruction

If your child has been advised by a physician not to participate in
school physical education classes because of illness or physical disability, .
or to restrict his/her physical activity for said reasons, please sign and
return this form to the school. There will be no penalty for the non-
participant.

Signature of Parent or Legal Guardian
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APPENDIX D

STUDENT CONSENT FORM

I have been informed orally of the procedures for the physical
fitness testing for Knoxville City Schools. The information which
is obtained will be treated as privileged and confidential and will
not be released or revealed to any person without my written consent.
The information obtained, however, may be used for a statistical or
scientific purpose with my right of privacy retained.

I have read the foregoing and I understand it. Any questions
which may have occurred to me have been answered to my satisfaction.

Signed:
Student Date
Witness Date
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Column

1-2
3-5
6
7-8
9

10

11-12

13

14-15
16-17
18-19
20-21

22-23
24=25
26-27

28-29

30-31

APPENDIX E

KNOXVILLE CITY SCHOOLS FITNESS DATA CARD

SCHOOL

er————

ID #
CARD #
AGE
SEX l=male
RACE 1l=white

2sfemale

2=black  3I=other

DID YOU TAKE P.E. DURING THE PAST NINE-WEEK SESSION?

HAVE TOU COMPLETED YOUR REQUIRED P.E. FOR HIGH SCHOOL?

VARSITY SPORTS:

WHAT ARE YOUR FAVORITE P.E. ACTIVITIES?

IF SO, WHAT?

1. __ Nome
2. __ Baseball
3. __ Basketball

4, __ Cross Country
5. __ Football
6. __ Golf

(3)
1. __ Badminton

2. __ Baseball

3. __ Basketball

4, __ Bowling

5. __ Dance

6. __ Fitness

7. __ Football

8. __ Paddleball

l=yes

7. __ Swimming
8. __ Tennis

9. __ Track

10. ___ Volleyball
11. __ Wrestling
12, __ Other

9. __ Ping Pong
10. __ Softball
11, __ Tennis
12, __ Track
13, _ Tumbling
1l4. ___ Volleyball
15. __ Wrestling
16, __ Other

HOW MANY HOURS LAST WEEK (Monday-Sunday) IN YOUR FREE TIME DID YOU
SPEND ON PHYSICAL ACTIVITY?

HOW MANY HOURS/WEEK IN YOUR FREE TIME DID YOU MORMALLY SPEND ON
PHYSICAL ACTIVITY DURING THIS PAST YEAR?
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Column

32-33

34-35
36-37
38-39

40-41

42-44
45-47
48-49
50-51
52-53
54=55
56-58
59~-61
62-63
64-65

i

A

NAME

-2-

WHAT SPORTS OR OTHER FORMS OF PHYSICAL ACTIVITY DO YOU DO MOST OFTEN

IN YOUR FREE TIME? (4)
1. __ Badminton
2, __ Baseball
3. __ Basketball
4. __ Bowling
5. __ Calisthenics
6. __ Canoceing

7. _ Cycling
8. __ Dancing
9. __ Fishing

10. __ Football
11. __ Gardening
12, __ Golf

13. ___ Gymnastics
14, __ BHandball

DO YOU SMOKE CIGARETTES? IF SO, HOW MANY PER DAY?

SYSTOLIC BLOOD PRESSURE
DIASTOLIC BLOOD PRESSURE
BICI’:':PS SKINFOLD

TRICEPS SKINFOLD

CHEZK SKINFOLD

FOREARM SKINFOLD

HEIGHT

WEIGHT

BEART RATE, 24 STEPS/MINUTZ
HEART RATE, -30 STEPS/MINUTE

15, __ Horse Riding
16. __ House Work
17. __ Hunting

18, __ Ice Hockey
19. ___ Ice Skating
20. __ Jogging

21, __ Judo

22. __Lawn Work
23. __ Mountain Hike
24, __ Paddleball
25. __ Ping Pong
26. __ Racquetball
27. __ Sailing

28. __ Scuba Diving

29, __ Shopping

30. __ Skateboarding
31. ___ Skiing (Water)
32. __ Skiing (Snow)

33. __ Soccer
34, __ Softball
35. ___Squash

36. ___ Swimning

37. __ Temnis

38. __ Volleyball
39, __ Walking

40, __ Weightlifting

“ 41, __ Wrestling

42, _  Other
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APPENDIX F

TEIHESSEE
SELF-CONCEPT SCALE

COMPUTER SCORED EDITION

by

William H. Fitts, PhD

Published by
Counselor Recordings and Tests

Box 6184 - Acklen Station Nashville, Tennessee 37212

NCS/NOF -491:54321 DOC 33-283  wrin wamwe remne,
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DIRECTIONS:  Fill in your name angd other information an the separate answer sheet,
The statements in this inventory ave to help you describe yourself as you see yourself, Pleuse answer
them as it you were descriding yoursell 10 yourself. Read rach stem caretuily; then setect one of the
five respanses balow and 1ill in the answer space on the separate answer sheet.
Don’t skip any items. Answer each one. Use a soft fead pencil. Pens won't work. It you change an
answer, you must erase the old answer completely and entar the new one. .
Completely Mostly Partly False lostly Completely
False False and True True
RESPONSES Partly True
c M M C
F F PF-PT T T
L 2 3 4 5
TENNESSEE SELF CONCEPT SCALE
1. Thave ahealhy body L. ..o i i i i i et e 1
2. Taman attractive Persoi . . . . i vi i venetrn o oanans et ae e ea e e 2
3. Tconsider myseff a sloppy PemSOn . . o i i i e i e i e 3
4, fam adecent sort of person. .. ... F T et e e e 4
5. Iaman Bonest PETSON. L L L. i i i i e i i e et r it e e 5
6. T am abad Person. . L L e e st e e, ... 6
T. Tamacheerful permson . oo i iiiin i isaenannennn 7
8. [amacalmand easy BOINE POrSON. & o ottt ittt it eonconencansoenscnnnnsanos
S.lamanobody. . oL . i e e

10. I have a family that would always help me in any kind of trouble

11. lamamemberof ahappy family .. ... . it i it i i e

12. My friends have noconfidenceinme .. ... ... ... ivurnannn

13, Tamafriendiyperson. . ..o vnn. O,

14, Tampopular with men ., .o i i ittt it s et i i e e e

15. I'am not interested in what other people do

16. Idonotalwaystellthetruth .. ... ... ... ... v
17. Igetangry sometimes . .. ... ottt it eaennnn
18. Ilike to look nice and neat all the time .. .........

19. lam full of achesand pains . ... ... vt

20. lamasickperson ... ... .. . it

21, Tamarelidiouspersen .......ov ..

22, lomamorai failure ... ... ... .. o i,

23. tamamornatly weakperson ... ... oot ia i

24, Thavealotofsell-control . . .. .. ... . i i i cinnanees

25, Tama hateful PerSOn ... it i ittt e s et s e
26, Tamlosingmy mind. .. .. . . i e i i e e ey

27. 1 am an important person tomy (riendsand family ... ... . . it rierarernaraannns
28 Jammnotloved by my family . ...t i it et s
29. llecl that my family doesn™ttrustme ... . .. it i i i einiianenn

30. Iam popular with women . .. ... ... ... .. ...

3L I am mad at the whole world

32, Iamhardtobe friendly with . .. ... .. . i i s e,
33. Oncein a while I tlink of things too bad to talk about ... ......... Ve

34. Sometimes when { am not freling well, lamcross . ... ...

35. lamneithertoofatnortoothin. . ... ..o vn oo nn..

36. 1like my looks just the way theyare . . .. ..... .00 unnns

37. 1 would like to change some partsofmy body . . . ... . voenen.

38, 1amsatisfliedwithmy moral hehavior . .. ... ... ... .. . i iieannnnsn
39. I am satisfied with my relationshipto God ... ... .. e e eae e
40. 1 ought togo tochurchmore . .. ... . e
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lamasatisfiedtobejustwhat bam. oo oo o i e . 41

41

42, lamjust asnicens Iahiouldbe oo oo il .. 42
43, Tdeapisemysell L. Lo e i e e e e 43
44, 1 am satisfied with my famuly relationships .. ., 44
45, Tunderstand my family as wellastshovtd (..o ool Cerereae 45
46. 1 should trust my (amiiy MOTE +veee e ienennnns .. 46
47. lamassociable as Iwant tobe. . it i it iii s et 47
48. 1try 1o please othews, but [don'toverdost .. ..o vv v aens . 48
49. Tam no good st all from a social candpuint 49
50. I donotlike eseryone Tknow. . ...... e 50
51, Ouceina while, Tlaughatadirtyjoke. .. .. ... . iiiennnnnn 51
52. 1 am neither too tall nor too short ... B2
53. 1don't feel as well as [ should. . ... e . 53
$4. [should have more sex appeal . .. 54
65. Iam as religious as 1 want tobe . .. 55
56. I wish I could be more trustworthy . .. ........ 56
57. Ishouldn't teilsomany lies .. ... ... ... e PN 57
58. lam assmurtas[wanttobe .. ..., ..... N 58
59, 1am not the person 1 would tike to be 59
60. [ wish I didn't give up as easily as I do . 60
61. Itreal my parvnls as well as I should (Use past tense if parents are not Ving) . v i et e 61
62. 1am too sensitive to things my familysay ......... eenn )

63. Tshouldlovemy familymore. .. ... ... .. .. oo

64. [ am satisfied with the way | treat other people. . ... e

65, Ishould be more polite toothers .. ... ... ...o.vns

66. I ought to get along better with otherpeople. . ... . ... .

67. Igossipaliteattimes. ... .oovviuiinnnnn e

68, At times ] feoh liKE SWealing. . .. cveerveeeennnennronnaoennonns

69. Itake good care of myseif physically .. ........ ... . .oan.

70. 1try to be careful about my appearance . . .......ocvveanaons

71. Toften actlike lam “all thumbs™ . ... ... ..ot

72. 1am true to my religioninmy everydaylife. .. ......... .ol

85.

. 1ry to change when I know I’m doing things that are wrong
. Isometimesdovery badthings. .................00eens e
. 1 can always take care of myself inany situation ... ........... .
. T take the blame for things without gettingmad. ... ............
. 1do things without thinking about them first .. ..... R
. 1 try to play fair with iy {rlends and family . .. ....... e
. Ttake areal interestinmy family ... ...... .. .. i,
. 1give in to my parents.(Use past tense if parents are not living). . . .
. 1 try to understand the other fellow’s pointof view .. .........
. I get along well with otherpeople .. .o vvinennnns

. 1 would rather win than lose in a game . .
. I feel good most of the time. . . ......
. I dopoorlyinsportsand games . ...........

. lamapoorsleeper. . ... ... ...

. 1do what is right mast of the time . .. ... .

. | sometimes use unfair meanstogetahead ..........
. | have trouble doing the things that are right
. I'solve my problems quiteeasily . ..........

. Ichangemymindalot. . ... ... . . i i i i
. Iiry torun away frommy problems . . ... .......

. 1do my share of workathome. . ............

1 do riot forgive othems easily . .......

Iquarrel withmy family .. . ............

. 1do not act like my family thinks I should . .,
97.
98,
99,

100.

I see good points in all the people I meet . ..,
1 do not feel at ease with other people . e ..
I find it hard to talk with strangers .. . ....... . feerenan
Once in a while | put off until tomorrow what 1 ough! to do today
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APPENDIX G

TABLES G-1 THROUGH G-6

5 d
oe->d,

L1°1 96°6 6°1€€ VZAR 4 % 1€ 319s 1®30L
61°0 6%°C S°L9 80°1 ¥°99 319S [e¥20S
10°0 01°2 %°69 €271 2°%9 J19s Arrweq
L1 91°¢ ¥°S9 91°1 1°29 j1os [ruosiag
7€°0 26°7 T°L9 80°1 L°G9 J1°s 1edT1sdyq
8°¢ 68°¢€ ¥°€01 LS°1 2°96 UOF10B3ISTIBS-F 1S
€1°0 90° 11 8°%C1 01°9 8°611 ws [2TIFA1)-J[3S
a *4°s W *q°S K wal] 3183L

(11=N) (SH=N)

sjaaM g1 ‘‘*d°d *H'd ON

PRE-INTERVENTION MEASU ES;

SINAANLS TIV ¥0d HONVIYVA A0 SHSXATVNV NOILNIAVIINI-ZYUd

SAANSVAH 1LJIONOO—-ATIS NO

-0 ATdVL

64



65

0g* >d_
GS°0 96 %1 8 1€€ €96 9°12¢ 319s 1e30]
62°0 L9y 9789 61°1 8°99 319S T1eI00S
9Z°0 81°¢ 2 L9 ¥6°1 6°%9 J19s ArTwey
LEC°T 6S°¢ 2799 0s°1 1°19 319§ TrUOSId{
6s°0 GEY 0°29 9%°1 8 %9 J19s 1edTshyd
8%°0 LS € 9°001 61°7 0°'L6 uoT1o®B3ISTILS~J[OS
80°0 LT°1C 9°9TT €9°8 G 011 ws [27311D-3T3S
a e W *4°S W wol] 1897,
(G=N) (SZ=N)
s¥oaM QT ‘*d°d ‘d°d ON

ONIddAlS HONHE OJ ASNOASHY dILvVd IdVHAH NO
%06 ¥YFddN FIHI NI ONIH0IS SINHANLS ¥04d SHANSVIW
LAAINOD-ATAS NO HDNVIYVA 40 SISATVNV NOIINAAYALNI-HIL

(ASN0OASHY ¥H ISAHOIH)

¢-0 ATdVL



66

€L°0 L0°G 0° €€ S 9Ly VAl €42 6T 3198 1eI0L
%1°0 051 2799 S 81°1 v°L9 ¥4 JT1°S Te¥d0S
6S°0 Gy 1 v°L9 S 0L°1 €°%9 ¥4 31°s Arrwey
LSO 6%°1 2°99 S 6€°T S 29 6T 3T9S rUOSIag
98°0 AN 9°69 S z1°1 6°29 ST 3198 1eorsiyd
S6°0 z€°¢ ¥°66 S €L 1 €°G6 ¥4 uorloeISTIES—I19S
00°0 L9°6 0°STT S v9°L % G611 (¥4 WS TOFITAD-JT12S
a ‘"q°S R N *H'S W N we3ll 1S9,
s)eaM 81 ‘°d°d *d°d oN

(1vd ISOW) 1Lvd Ado9 NO
906 ¥3ddN FHI NI HNIJY0OS SINIANLS ¥Od SAYNSVIKW
LdAONOI-JTHAS NO FAONVINVA J0 SHASATYNV NOIINIAYIINI-TUd

£=9 HI9VL




67

*(S9TITATIO®R 10J 380D 3am

ueaw) x (LITAIIOE D2INSTIT JO M /S1y) = X3pul aany ppuadxy £3aauy

q

*onfea 3 Burindmod uy pasn SI100S mBl pIwWIOISUBRL],

eSC’0 €6 Z1 . 0°89 €0°ve VAR AR £0°6C 1°LL c1°8 9°%9 nxmvcu 2IM1p
-uadxy 4A8aaug
Y90 S6°¢ L76E 91°9 Y 0% 69°9 £°8¢ 13 A4 6°tY (wu)
1eg Lpog
66°0 LAAR 1°LL 8L°C °6L 66°C 1°18 S0°1 8°LL (3H um)
dd OTI103ISEId
0z 1 Z6°1 0°811 98°¢ o.NN~ 6€°¢ 6°¢Z1 FAA | 1°811 (34 wu)
df d110384S
6L°0 FAAN £yt 9¢°1 LANAY 9%°1 (Al 23 9.°0 1°6¢ (urw/sieaq)
asuodsay WH
d ‘a°s K *a°s R ) R *d°s K wWal] 1IS3IL
(yZ=N) (91=N) (v1=N) (SL=N)
syaaM g1 *°*3°d £1uQ sMoaM £A1up sji29M *g°d oN

6 puodas ‘°uy°d

6 ¥sayy *A°d

s3dNs

VIW TVOIDOT0ISAHd

NO SINAANLS TTV YOI HAONVIYVA JO SASXTVNY NOIINIAYIINI-I¥d

¥-D 3T4VL




68

*(SSI3ITAFIOE 103 350D jJom uedw) X (KIFATIDE 2INS[A] JO YA/SIY) = Xopul aanifpuadxy £Bisuz,

0%°0 61°91 €°6S 15°8 (R 14 96°¢1 S LY 90°8 v°zs gX?PUL 21n3Tp
~uadxy £3asugy

oL°0 %9 1°9% 8L %1 194 X9 61°61 z°5Y ov°¢ %°SS ()
1eg Kpog

98°0 $S°1 €Lt 00°S 0°18 67°S 0°%8 w1 0°6L (8H ww)
dg 211038°*eIQ

10°1 $9°¢ 8°911 €0y $°971 06°S (98 741 sv 1 6°611 (34 wm)
dg >1103184g

11°0 90°1 8°6¢ L1 T oy $8°0 $°6¢ 6S°0 €0y (uru/sieaq)
osuodsay Y¥H
a *4°S H *q°S R o o H *q4°S R wal] 183]

(€1=N) (y=N) (9=N) (6€=N)
8)2aM g1 *°E°d L1up SyEIM £1uo syosm *3°d OoN

6 puodag ‘°F°d

6 18113 ‘°3°d

(ISNOAS3AY ¥H ISAHOIH) HNILJILS HONEE OL
ASNOJSEY IV JLUVAH NO X0S ¥dddN FRL NI ONI¥O0DS SINIANLS V04
STUNSVAR TVOIDOTOISAHd NO HONVIYVA 40 SASXTYNV NOIINIAYAINI-Add

¢~ 318VL




69

*onieA g Surindwod Uyl pasn S91008 BIBP MBI pIWIOJSUBRI]

q
e d
ot* > .

*(S3TITAFIOE 03 3500 8w ueaw) X (LIFAFIDE PIANSTIT JO YM/SIY) = Xapul aan3 ypuadxg hwhwcmw

q* 89°1 €9°61 8° 1L 6C°L 1702 %9°12 8°9¢ €TL 1°¢S gXepPulL ®aniIp
¥ ~uadxy 4S1auzx

61°0 11°9 t°Ys SS°6 9°09 9Z°%1 8°6S €L°2 6°LS (ww)
1eg Lpog

19°¢ 6S°1 0°9¢ [AAR 4 9°9¢L 12°y 9768 9Z°1 €°LL (31 uw)
dd 21103152 IQ

€9°1 08°¢ %°G11 18°9 L°€T1 1L°Y 9°LT1 €L°1 €°8T11 2y wm)
dd oF103184s

61°1 L0°2 S°SE ¥1°¢ 0°9¢ 10°2 L AR9Y €L°0 7°8¢ (urm/s123q)
asuodsay ¥H
d ] W cd°s R *a°s W *d°s H wal] 31831

(T1=N) (L=N) (G=N) (Zy=N)
syoaM g1 ‘"d°d L1ug 8syaspM A1uQ sy3apM *3°d oN

6 puodes ‘*3a°d

6 3sapd ‘*3°d

(1vd ISOW) Ivd XQ08 NO %06 ¥3ddn AHL NI ONIJODS SINAANLS dOA
STANSVIR TVOIDOTOISAHA NO HONVIYVA JO SESXTVNV NOILNIAYAINI-Z¥d

9-9 ATVl




VITA

Richard Carlton Gayle was born in Suffolk, Virginia, on October 26,
1946, His family moved to Sandston, Virginia in 1950. He attended
elementary schools in that town and was graduated from Highland Springs
High School in 1965. The following September he entered the College of
William and Mary, and in March 1968, withdrew from the College to ful=-
£i11 his military obligation. He returned to William and Mary in Jan-
uary 1972, and in August 1973, received a Bachelor of Arts degree in
Physical Education.

In September 1973, he entered the University of Tennessee and began
study toward a Master of Science degree in Physical Education. He
received this degree in June 1975, and was accepted into the doctoral
program in September of that same year.

After a year of study at the University, Gayle applied for and was
awarded a Fulbright Scholarship for study in Finland. He spent 1976-77
in Jyvgskylg, Finland, collaborating in research with the Department of
Public Health at the University of JyGﬁskylE and investigating the
relationship of physical fitness and coronary heart disease. He resumed
his studies at the University of Tennessee in 1977 and received the
Doctor of Education degree with a major in Physical Education in August
1979.

He is a member of the American College of Sports Mediciné and the

Honor Society of Phi Kappa Phi.
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