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CHAPTER I 

INTRODUCTION 

Strenuous physical activity produces physiological 

stresses on the human body. It has long bean knov/n that 

the body tends to adapt to physiological stress in an at

tempt to maintain proper balance of body functions. It 

is a fact that adaptation to prolonged physiological 

stress results in the ability to meat such stress with a 

greater degree of freedom from total upset of body proc

esses, therefore delaying the onset of exhaustion. Adap

tation is manifested by greater oxygen consumption, larger 

stroke volume, and usually lower pulse rata during ex

haustive work and quicker return to normal of blood pressure 

and pulse rate after work. Research into the concomittant 

psychological effects of physiological conditioning has 

come to the forefront only in the last tan to twelve years. 

There is some evidence that adaptation to physiological 

stress can be helpful in meeting psychologically stressful 

situations. 

Stressful situations are knovm to trigger physio

logical responses. The aim of these responses is to main

tain homeostasis. The nervous system is responsible for 

very quick reactions necessary to maintain long-term 

metabolic control (4). 



Selye (23) discovered that the symptoms of stress 

were the same regardless of the source or nature of the 

stress. The stressors might be as diverse as illness, 

traumatic injury, heavy exercise, or emotional upset. The 

symptoms of stress (nervous and endocrine system responses) 

are called the General Adaptation Syndrome (G.A.S.) by 

Selye and seem to develop in three stages: (1) the alarm 

reaction; (2) the stage of resistance; and (3) the stage 

of exhaustion. The alarm reaction consists of adreno

cortical stimulation, thymicolymphatic atrophy, and in-

testinal ulcers. These reactions are the result of chem

ical alarm signals sent out by directly stressed tissues 

to the nervous system and endocrine glands. The pituitary 

and the adrenals respond by producing adaptive hormones 

to combat the stress or v/ear and tear on the body. This 

is the beginning of the stage of resistance. During this 

period of time, resistance to stress v/ill be greater than 

before. V.Tien the energy of resistance or adaptation is 

used up, the stage of exhaustion begins. If the stress is 

not removed, death v/ill result. The stage of exhaustion 

can be reversed only by rest or the removal of the stress. 

An example of this process is tha effects on the 

muscular and cardiovascular system of a runner. As he 

warms up or starts to run, the alarm reaction calls forth 

responses necessary for adaptation to the heightened level 

of activity. For a v.hile he v/ill be able to run at a peak 



of efficiency, but eventually exhaustion v/ill set in. 

The runner v/ill stop running just prior to total exhaus

tion or he v/ill collapse. In either case, the stress will 

be removed. After sufficient rest, he vdll be able to re

peat the process. Eventually, the runner's muscular and 

cardiovascular systems v/ill reach a peak in their ability 

to adapt to the stress of running. Continued training 

will likely result in a loss of this peak condition and 

a stage of total or overall exhaustion results. The term 

"staleness" is used to describe this condition in athletic 

training. 

Emotional adjustment plays an important part in the 

lives of all people. The alarming percentage of hospital 

space nov/ occupied by persons v/ith mental or emotional 

problems testifies to the seriousness and importance of 

mental health. In a survey of 560 students enrolled in 

required health education courses at Columbia College, 

Malfetti (IS) found that thirteen percent of the students 

expressed needs related to emotional adjustment. The need 

for emotional adjustment was expressed as anxiety, in

ability to make decisions, lack of self-confidence, feelings 

of cowardice, disturbed by unsettled world affairs, ex

treme sensitiveness, day-dreaming, speech defects, and 

lack of emotional control. 

In a report to the Third Annual Symposium of the 

Kaiser Foundation Hospitals in Northern California, San 



Francisco, Grinker (6) made the follov/ing comments con

cerning anxiety: 

Anxiety is the most significant emotion and 
to some degree accompanies all others. It is 
not only a signaler of danger and leads to de
fensive and restrictive mechanisms, but is also 
a symptom of disturbance and an end product of 
a breakdown of integration. At some point of 
disentegration, many psychic and somatic func
tions are profoundly disorganized, at which 
time they may become symptomatic of some dis
eases. 

He v/ent on to describe anxiety as a state of feeling which 

is so unendurable to man that extreme defensive maneuvers 

are called forth. These defensive maneuvers themselves 

result in a v/ide variety of psychiatric and psychosomatic 

disorders. If there is danger than an individual might 

give in to an impulse that v/ould result in some harmful 

or forbidden behavior, the signal of that danger is es

sentially anxiety. Although a certain amount of anxiety 

can increase a person's efficiency, too much anxiety has 

destructive effects. 

Numerous studies have been done to determine re

lationships between physical fitness and psychological 

variables. Several of these studies (1) (2) (11) (12) 

(14) (16) (19) (20) (21) {2L) (25) (27) (31) have cor.ipare 

groups differing in athletic ability on psycholo£;ical 

traits based on the assumption that those who are ath

letically inclined are more physically fit and may, there 

fore, exhibit different psychological responses. T̂.vo 

^ 



studies (2B) (29) have related physical performance scores 

to psychological variables. Hov/ever, to the investigator's 

knowledge, only two studies (1?) (2?) have related changes 

in physical fitness, due to physiologically stressful ac

tivities, to changes in psychological variables, and one 

of these studies was dona with rats. 

Purpose of the Study 

The purpose of this study v/as to determine the 

effects of prolonged physiologically stressful activity 

on the manifest anxiety of male college students. 

Definition of Terms 

Some of the terms used in this study have rather 

broad, generalized meanings. It was necessary, for the 

purposes of this study, to use these terms in a more 

specific sense. 

Anxiety: An internal state of foreboding occurring as a 

response to precursory signals of perception of the true 

fear object rather than to concrete, present danger as

sociated v/ith fear (3) (6). 

Stress: Any set of events v/hich modify steady state con

ditions v/ithin the organism so as to activate howieostatic 

physiological processes to adjust the internal environ

ment (S). 



Related Literature 

The relationships between physical and psycholog

ical variables have long been the center of controversy. 

Many studies have attempted to discover what, if any, are 

the benefits of physical education activities on the per

sonality. One avenue of research has been to compare 

athletes to nonathletes on psychological traits, assuming 

that athletes represent the best in terms of physical fit

ness. Other research has related performance scores in 

physical activities to psychological variables. 

Comparison Between Athletes and Nonathletes 
on Psychological Variables 

Comparisons between athletes and nonathletes are 

usually made at a time when the athletes are still in 

training. In this way, it may be said that comparison is 

being made between the physically trained and the physi

cally untrained. Any conclusions reached from these com

parisons should consider whether the real independent 

variable v/as the physical training or the already present 

personality traits that cause a person to desire to be an 

athlete in the first place. 

Sperling (25) investigated the relationship between 

personality adjustment and achievement in physical education 

activities. The three follov/ing groups of college males 

were compared: varsity athletes, intramural athletes, and 
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nonathletes. Personality adjustment was measured by the 

Human Behavior Inventory, Introversion-Extroversion Scale, 

and A Study of Values. No significant differences in 

personality were found between varsity and intramural 

athletes. Statistically reliable differences v;ere found 

in the personality patterns of the varsity and intramural 

groups as distinguished from those of the nonathlete 

group. In personality adjustment scores, ascendance, and 

extroversion, the varsity and intramural group proved to 

be reliably superior to the nonathlete group. It was con

cluded that a greater degree of experience in physical 

education activities is accompanied by a more socially 

desirable degree of personality development. 

In an effort to discover outstanding personal char

acteristics and environmental factors common to ten chil

dren of high motor ability and ten children of low motor 

ability, Rarick and McKee (20) studied a compilation of 

data taken from school records and personal interviev:3 

with teacher and parents of each subject. The ten supe

rior and ten inferior performers, including five girls in 

each group, were selected from 172 third grade pupils by 

a battery of seven gross motor performance tests. It was 

concluded from the data that children v/ho had attained a 

high level of motor ability by the third grade frequently 

tend to be vrell adjusted in school and in personal rela

tionships, appear to have had fev.-er irregularities and 



difficulties in infancy and early childhood, and appear 

to have more wholesome and well-integrated personalities. 

Parental interest also seemed to be an important factor 

in attainment of a high level of motor ability. 

Biddulph (1) administered an athletic achievement 

test consisting of pull-ups, eight-pound shot put, stand

ing broad jump, 100-yard dash, basketball throv/ for two 

minutes, and potato race to 46I high school junior and 

senior boys in order to compare athletic achievement to 

personal and social adjustment. The California Test of 

Personality, Intelligence Quotient, high school grade 

point averages, teacher ratings, and sociograms v;ere used 

to measure personal and social adjustment. The fifty boys 

scoring highest on the athletic achievement test were com

pared to the fifty boys v/ith the lowest scores. The supe

rior athletic group scored significantly higher on the 

self-adjustment portion of the California Test of Person

ality, but there v/as no significant difference on the 

social adjustment and total adjustment scales. Although 

there was no significant difference between groups on 

Intelligence Quotient, the superior athletic achievement 

group obtained significantly higher high school grades. 

The superior athletic group v;as rated significantly higher 

by teachers on adjustment, and sociograms shov/ed them to 

be picked significantly more often by others. These find

ings indicate that there are relationships betv/een athletic 



achievement and personal and social adjustment. It was 

concluded that, other things being equal, an individual 

who has developed a high degree of motor skill v/ill be 

better able to meet the problems of personal and social 

adjustment than the individual v/ho has less control of 

his body. 

Johnson, et al. (10) used the Rorschach and House-

Tree-Person projective tests to measure the personality 

traits of tv/elve champion athletes. The subjects v/ere 

national champions or Ail-Americans in their respective 

sports. They included four football players, tv/o la

crosse players, two v/restlers, two boxers, one middle-

distance track man, and a rifle marksman v/ho had had con

siderable athletic experience. When compared to test 

norms, results of both tests shov/ed the follov/ing out

standing personality characteristics of the group: (1) 

extreme aggression, (2) uncontrolled affect (emotions 

lacking strict control), (3) high and generalized anxiety, 

(4) high level of intellectual aspiration, and (5) excep

tional feelings of self-assurance. It v/as concluded that 

the subjects' extreme anxiety and aggressiveness in com

petitive situations, coupled v;ith a high level of aspi

ration, suggested a strong need for competitive achieve

ment. It seemed to be a matter of psychological necessity 

for these individuals to be champions. 
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In another study by Johnson, et al. (11), the House-

Tree-Person test was used to determine the effects of a 

combative sport upon personality dynamics. The House-Tree-

Person test was administered to eight college v/restlers 

under three conditions: (1) before a v/restling season, 

(2) four to five hours before the first intercollegiate 

match of the season, and (3) the morning after the com

petition. Test interpretation revealed several signifi

cant group differences from condition to condition. Re

sults of the test in the first condition indicated that 

the subjects possessed more aggressiveness or pent-up feel

ings of hostility than is normally found in college males. 

In the before-match condition, decrement of functioning 

intelligence, increased aggressive feelings, and increased 

neurotic signs were evident. In the final condition, the 

wrestlers had returned to approximately the status of 

condition one, except for considerably less aggressive 

feelings. 

Booth (2) compared the Minnesota Multiphasic Per

sonality Inventory (hereafter cited as the T-WPI) ratings 

of sixty-three freshman athletes, seventy-one freshman 

non-athletes, seventy-eight varsity athletes, and seventy-

four upper-class nonathletes. The upper-class athletes 

and non-athletes scored significantly higher than the fresh

men athletes and nonathletes on the dominance variable. 

Upper-class nonathletes scored significantly higher than 
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all others on the social responsibility variable. The 

varsity athletes scored significantly lov/er on the anxiety 

variable than the freshman athletes, freshman nonathletes, 

and upper-class nonathletes. It v/as concluded that differ

ences in personality, as measured by the MfvlPI, do exist 

between athletes and nonathletes. 

Keogh (14) attempted to differentiate between a com

bination of three levels of motor ability and three levels 

of athletic participation on the basis of personality vari

ables of 167 college junior and senior males. The Larson 
t 

Test of Motor Ability and the California Psychological 

Inventory (hereafter cited as the CPI) were used to measure 

motor ability and psychological variables, respectively. 

The subjects were grouped according to athletic status; 

varsity athlete, intramural athlete, or nonathlete. Each 

of these groups v/as further divided according to high, 

middle, or low motor ability. Comparisons were made with

in and between groups on the psychological measures. No 

significant relationships were found, either v/ithin or be

tv/een groups, on any of the eighteen scales of the CPI. 

The conclusion v/as that the eighteen scales of the CPI do 

not differentiate betv/een levels of motor ability or be

tv/een levels of athletic participation. 

In an effort to determine the relative importance 

of motor ability and athletic participation on personality 

development, Merriman (19) tested SOB high school boys on 
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motor ability, by use of the Phillips JCR Test, and on 

personality traits, by use of the CPI. Subjects were also 

classified as athletes or nonathletes. Comparisons be

tv/een subjects in the upper and lov/er quartiles of motor 

ability, on CPI scores, revealed that the upper motor 

ability group was significantly higher in measures of 

poise, ascendancy, and self-assurance. The lov/er motor 

ability group scored significantly higher on measures of 

communality and femininity. Ivhen athletes and nonathletes 

were matched on motor ability and comparisons made between 

them on CPI scores, the athletes scored significantly high

er on dominance, sociability, social presence, and self-

acceptance, while the nonathletes scored significantly 

higher on self-control and femininity. It v/as concluded 

that motor ability was related to personality traits. 

Since fewer significant differences v/ere found when ath

letes and nonathletes v/ere matched on motor ability, it 

v/as concluded that motor ability might be a more important 

factor in personality development than athletic partici

pation. 

Slusher (24) used the M'lPI to compare 400 high 

school athletes to a random sample of 100 nonathletes from 

the same population on personality characteristics con

sisting of hypochondriasis, depression, hysteria, psycho

pathic deviation, femininity, paranoia, and psythasthenia. 

All subjects v/ere high school juniors and seniors. A 
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nonathlete was a boy v/ho had never attempted varsity par

ticipation, while an athlete was an individual v/ho had 

received a major award in a specific sport. The athletes 

were grouped as follov/s: 100 baseball players, 100 bas

ketball players, 100 football players, 50 sv/immers, and 

50 wrestlers. Each of these groups v/as compared with the 

group of nonathletes. Baseball players, basketball players, 

football players, and wrestlers showed significantly more 

hypochondriasis than nonathletes. Baseball and basketball 

players showed more depression than nonathletes. Football 

players shov/ed more hysteria than nonathletes. Basketball 

players and sv/immers shov/ed less psychopathic deviation 

than nonathletes. Each athlete group evidenced less femi

ninity than nonathletes. Basketball players shov/ed less 

paranoia than nonathletes. V.'restlers showed more psychas-

thenia than nonathletes. The following conclusions were 

reached: 

(1) All athletic groups show significantly lower femi

ninity than the nonathlete group. 

(2) All athletic groups except sv/immers show significantly 

higher hypochondriasis than nonathletes. 

(3) Football athletes are characterized by a strong neu

rotic profile. 

(4) Swimmers demonstrate the least neurotic profile. 

Schendel (21) administered the CPI to 33̂ '̂  ninth 

grade, twelfth grade, and college athletes and nonparticipc 
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in athletics to determine if psychological differences 

exist between athletes and nonathletes at three educa

tional levels. Ninth grade athletes scored significantly 

higher than ninth grade nonathletes on measures of poise, 

ascendancy, and self-assurance. Approximately the same 

results were found on the twelfth grade level, with the 

additional result that twelfth grade athletes scored sig

nificantly lower than tv/elfth grade nonathletes on the 

femininity scale. On the college level, nonathletes scored 

significantly higher than athletes on measures of social 

responsibility, tolerance, capacity for status, achieve

ment via independence, intellectual efficiency, psycholog

ical mindedness, flexibility, and femininity. College ath

letes scored significantly higher than college nonath

letes on the communality scale only. It v/as concluded 

that specific differences exist between athletes and non

athletes at the three educational levels examined, v/ith 

ninth and twelfth grade athletes possessing more desir

able personality traits than ninth and tv/elfth grade non

athletes, and v/ith college nonathletes excelling college 

athletes on desirable personality traits. 

Tillman (27) compared a high physical fitness 

group to a low fitness group on several psychological var

iables to determine if significant differences existed 

between them. In addition, the psychological effects of 

a physical fitness program for subjects lev; in physical 
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fitness was studied. Pull-ups and the 600-yard run v/ere 

used to measure the physical fitness of 3^6 high school 

junior and senior boys. Subjects who finished in the 

upper fifteen percent on this fitness test were compared 

to subjects who represented the lov/est fifteen percent by 

use of the A-S Reaction Study of Allport, Cattel's Sixteen 

Personality Factor Questionnaire (hereafter cited as 

Cattell's Sixteen PF), and the Kuder Preference Record— 

Form C. In the first phase of this study, the upper fit

ness group had a significantly higher ascendance rating 

on the A-S Reaction Study than did the lov/er group. Sig

nificant differences between the upper and lov/er fitness 

groups on Cattell's Sixteen PF were as follows: The upper 

group appeared more enthusiastic and less tense than the 

lower group but exhibited less self-sufficiency. On the 

Kuder Preference Record, the upper group scored signifi

cantly higher on preference for outdoor activities, social 

service, and scientific and mechanical activities. The 

lower group scored significantly higher on preference for 

computational, musical, and clerical activities. It was 

concluded that significant personality trait differences 

exist between boys of high and low fitness. The second 

phase of this study consisted of dividing the lov/er fif

teen percent fitness group into a control and an experi

mental group. The experimental group underv/ent a nine-

month physical fitness program while the control group 
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attended regular physical education classes. As a result, 

the experimental group gained significantly more in phys

ical fitness than the control group. At the end of the 

nine-month period, both control and experimental groups 

were given the personality tests again. The only sig-

nificant result of this part of the study v/as that the 

experimental group scored lov/er than the control group 

on clerical interest. This result led to no definite 

conclusion. 

^se, et aL (17) attempted to determine if differ

ent types of pre-puberty exercise programs had any effects 

on the emotionality exhibited by male albino rats at pu

berty. Forty-eight male albino rats, born on the same 

day but not litter mates, were randomly assigned to one 

of three groups: sedentary, voluntary exercise, or forced 

exercise. Those in the sedentary group remained in small 

cages. The voluntary exercise group had access to a re

volving exercise wheel and the forced exercise group lived 

under the same conditions except that each rat in this 

group was forced to sv/im for thirty minutes each day v/ith 

an overload of two percent of body weight added in the 

form of lead weights. The rats remained in these groups 

from age thirty-one days till age sixty-five days. On 

their sixty-sixth day of life, the animals v;ere tested in 

random order to determine their emotionality. The meas

ures of emotionality recorded v/ere the total number of 
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squares traversed in an open-field consisting of forty-

nine squares, each measuring 7-1/2 by 7-1/2 inches and 

the total number of squares traversed by an animal tov/ard 

the center square. Lack of exploratory behavior v/as con

sidered to be a sign of emotionality. The group means 

were: sedentary, 57.3^ squares; voluntary exercise, 72.56 

squares; and forced exercise, 93.37 squares. The Tukey 

test indicated that the mean of the forced exercise group 

was significantly greater than the mean of either of the 

other two groups. The mean of the voluntary exercise 

group did not vary significantly from the mean of the 

sedentary group. It was concluded that the stress under

gone during forced exercise conditioned the animals to 

exhibit less emotionality in the stressful situation pre

sented by the open-field test. These results support the 

theory that adaptation to one stress by means of the Gen

eral Adaptation Syndrome is valuable to the organism in 

dealing with the same or other stressors at a later date. 

Werner and GottHeil (31) administered the Cattell 

Sixteen PF to 456 V/est Point Cadets shortly after entrance 

and again shortly prior to graduation in order to deter

mine the effects of participation in college athletics on 

personality development. The entering cadets v-ere classi

fied according to prior athletic experience; 340 v/ere 

athletes v/ho had v/on high school letters, and 116 v.ere 

not athletes, having failed to remain on any athletic 
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team more than two months. Results of the initial test 

showed the athletes to be significantly more sociable, 

dominant, enthusiastic, adventurous, tough, group depend

ent, sophisticated, and conservative than the nonathletes. 

It was concluded that these differences could be either 

due to athletic participation or due to the fact that 

election to participate in high school athletics might be 

due to personality factors already developed. Results of 

the test after four years of regular athletic partici

pation for all subjects, failed to shov; any changes in 
9 

the nonathlete group that were different from changes in 

the athlete group in personality, nor did the nonathletes 

become more like the athletes. It v/as concluded that 

college athletics did not significantly influence person

ality structure. 

Kroll (16) compared the personalities of three 

groups of amateur v/restlers to the established norms of 

Cattell*s Sixteen PF. The superior group consisted of 

twenty-eight v/restlers from the United States Olympic 

team and NCAA or NAIA champions or place winners. The 

excellent group v/as made up of thirty-three varsity, col

legiate wrestlers who were rated excellent by their coaches. 

The average to belovz-average group consisted of thirty-

three college v/restlers. V/hen these groups v/ere compared 

with each other on personality traits, no significant 

differences were found. \'Jhen compared v/ith the test norms. 
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however, the results showed the wrestlers scoring sig

nificantly better on personality traits of tough-minded-

ness, self-reliance, and masculinity. 

Relationship Between Physical Performance 
and Psychological Variables 

Weber (2B) investigated the relationship between 

physical fitness and personality as measured by nine 

scales of the MPI. The subjects of this study v/ere 246 

male freshmen at the State University of Iowa. Physical 

fitness was determined by pull-ups, sit-ups for tv/o min

utes, and the 100-yard pick-a-back run. No practice was 

given before these fitness tests were administered. Re

sulting correlation coefficients between physical fitness 

and the various scales of the IMPl are as follows: hypo

chondriasis, -.14; depression, -.07; hysteria, -.05; 

psychopathic, -.06; interest, -.16; paranoia, -.01; 

psychasthenia, -.04; schizophrenia, -.07; and, hypomania, 

-.03. The total personality score on the fflPI correlated 

-.04 with physical fitness. Since these relationships 

were not statistically significant, it was concluded that 

physically fit persons have no more stable personality 

traits than those v/ho are less physically fit. 

Wells (29) investigated the relationships between 

physical fitness and psychological variables of eighty 

male college students, aged eighteen to twenty-eight. 

Physical fitness scores obtained on Larson*s Chin, 
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Vertical-Jump, Dip Test, Cureton»s Eighteen Items, and 

the Schneider Test were correlated with anxiety level as 

determined by Cattell»s Sixteen PF and overall anxiety as 

determined by two psychiatrists. Scores on Larson's 

C-VJ-D, Cureton's Eighteen Items, and the Schneider Test 

correlated -.314, -.26S, and -.301 respectively with anx

iety. A higher level of physical fitness as shown by these 

tests resulted in significantly lower anxiety level. It 

was concluded that significant relationships exist between 

physical fitness variables and psychological variables. 

Only two studies (14) (28) have shown no differences 

between athletes and nonathletes, or between individuals 

of varying levels of motor ability, on psychological vari

ables. Six studies (2) (10) (11) (24) (27) (31) have 

shovm that differences do exist, and eight studies (1) 

(16) (17) (19) (20) (21) (25) (29) have indicated more 

desirable personality traits related to experience in 

physical education activities. 



'' •' - CHAPTER II 

METHODS AND PROCEDURES 

The effects of physical education activities on 

psychological traits have been studied in order to deter

mine the values of these activities for the social and 

emotional development of the participants. Comparisons 

have been made between athletes and nonathletes and also 

between individuals of varying levels of motor ability on 

personal and social adjustment. The purpose of this study 

was to determine the effects of prolonged physiologically 

stressful activities on the manifest anxiety of male col

lege students. 

Procedures 

Forty-eight male college students were tested on 

cardiovascular fitness and anxiety before and after a ten-

week period. Half of the subjects comprised the control 

group (Group C) v/hich was enrolled in an introductory 

physical education course and met in a lecture classroom 

during most of the ten weeks. Group C participated in 

conditioning exercises only two or three class periods 

during the entire semester. The remaining twenty-four 

subjects made up the experimental group (Group E) v/hich 

was enrolled in a physical conditioning class and met 

21 
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twice weekly for forty-minutes each session throughout 

the semester. The training program for Group E was de

signed to increase cardiovascular efficiency and muscular 

strength. The activities for this group included jogging 
» 

one to one-and-one-half miles each meeting, vigorous cal

isthenics, chins, dips, wind sprints, and relay races. 

Emphasis was placed on endurance type activities per

formed continuously for long periods of time with sub-

maximal loads. Research evidence indicates that a great

er increase in efficiency of the heart results from this 

kind of activity as opposed to "sprint" type exercises 

(15). It was felt that maintaining the heart rate at 140 

beats-per-minute and above by conditioning activities 

during the forty-minute class period would provide suf

ficient stress on the circulatory system to result in 

improved efficiency of the heart (4) (12) (13). Frequent 

checks were made randomly among the subjects during the 

training session to insure that the rate of performing 

the activities was sufficient to maintain the desired ele

vation in pulse rate. During the mile to mile-and-one-

half run, pulse rates were found to be in the 180-200 

beats-per-minute range, leveling off to the 140-160 beats-

per-minute range during other exercises. Wind sprints at 

the end of the session generally raised the subjects' 

pulse rates to the 180-200 beats-per-minute range. 

Group E was also tested before and after the ten-week 
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training period on pull-ups and parallel bar dips in order 

to determine the effects of the training program on the 

strength of the arms and shoulder girdle. 

Modified Harvard Step Test. This test was used to 

measure the cardiovascular fitness of all subjects. The 

only modification of the standard long form of the Harvard 

Step Test was the use of a seventeen-inch high step rather 

than a twenty-inch high step. The step test was adminis

tered as follows: The subject's starting position v/as 

standing with both feet flat on the floor in front of a 

seventeen-inch high bench. On the count of "one", the 

subject placed either foot on the bench. On the count of 

"two", the other foot was brought up beside the foot orig

inally raised. On the count of "three", the first foot 

was lowered to the original position; and on the count of 

"four", the other foot v/as brought back dov.ii to the start

ing position. This process was continued at a rate of 

thirty complete cycles or steps per minute for exactly 

five minutes. At the end of the five minutes of stepping, 

the subject v/as instructed to sit dov/n. Exactly one min

ute after cessation of stepping, the subject's pulse was 

counted and recorded for thirty seconds. This was re

peated at tv/o minutes and again at three minutes after 

cessation of stepping. The three thirty-second pulse 

counts were summed and the score was computed by the 

following formula: 



Index = 

24 

(Duration of exercise in seconds) X 100 

2(Sum of the three pulse counts) 

Pull-Ups. The starting position was with the sub

ject grasping the bar with palms forward and arms and legs 

fully extended in a vertical position. One pull-up con

sisted of flexing the arms until the chin was placed over 

the bar and returning to the starting position. Snapping 

movements, kicking, and swinging were not allowed. 

Parallel Bar Dips. The starting position for dips 

was with the subject in a vertical position between the 

bars and the arms fully extended while grasping the bars 

with palms facing toward the body. One dip consisted of 

lowering the body by arm flexion until the upper arm was 

parallel to the bars, then extending the arms until the 

starting position was regained. All swinging, swaying, 

or kicking was prevented by the tester. 

Anxiety Test. The level of anxiety of each sub

ject was determined by the Anxiety Index (Al) Scale of 

Welsh (30). This scale was derived by Welsh from items 

of the Minnesota Multiphasic Personality Inventory (MPI) 

which indicated anxiety, and was validated against cri

teria of anxiety provided by data collected on several 

groups of subjects by Gough (5), Gutherie (7), Hovey (9)> 

and Schmidt (22). Reliability of the Al scale was de

termined by Sweney and Rich (26) to be 0.857 among college 
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students. The test is of the true-false type with higher 

scores indicating lower level of anxiety. 

Statistical Analysis 

The t-test was used between groups on step test and 

anxiety test scores at T^ to determine if significant dif

ferences existed betv/een these groups. An insignificant 

difference would indicate that the groups could be con

sidered matched initially on these variables. The t-test 

was used v/ithin groups to determine whether the step test 

and anxiety test scores changed significantly after the 

ten-week period. The t-test was also used within Group E 

to determine if significant improvement had occurred on 

chins and dips after the training period. 

The t-test was used to determine v/hether improve

ment in the step test scores and anxiety scores after, the 

ten-week period were significantly different between Groups 

C and E. Improvement scores rather than actual T2 scores 

were used in order to increase the precision of the error 

estimate. 



CHAPTER III 

PRESENTATION AND ANALYSIS OF RESULTS 

The purpose of this study was to determine the ef

fects of prolonged physiologically stressful activity on 

the manifest anxiety of male college students. Forty-

eight male college students v/ere tested for anxiety and 

cardiovascular fitness before and after a ten-week period. 

The control group (Group C), v/hich consisted of twenty-

four students enrolled in an introductory physical edu-

cation course, spent the ten v/eeks in a lecture classroom, 

getting only two or three periods of conditioning exer

cises during the entire semester. The experimental group 

(Group E) consisted of twenty-four students enrolled in 

a physical conditioning class which met twice v/eekly for 

40-minutes each session during the ten-week period. The 

activities of the experimental group consisted of stren

uous physical conditioning activities including jogging 

one to one-and-one-half miles each meeting, vigorous cal

isthenics, chins, dips, wind sprints, and relay races. 

The anxiety level of each subject was determined 

by Welsh's Anxiety Index Scale. This is a true-false type 

test, with higher scores indicating lower anxiety. The 

cardiovascular fitness of all subjects was determined by 

a modified Harvard Step Test. The modification was the 

26 
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use of a seventeen-inch high step rather than a twenty-

inch high step. In addition to the modified Harvard Step 

Test, only Group E was tested on pull-ups and parallel 

bar dips in order to assess the effects of the condition-

ing program on strength of the arms and shoulder girdle. 

Analysis of Results 

Although both groups were considered matched on the 

step test and anxiety at T̂ ^ as shovm by the insignificant 

differences betv/een groups in Table 1, comparisons be

tv/een groups at T2 were computed on improvement scores of 

these variables rather than actual scores in order to in

crease the precision of the error estimate. 

Group means, standard errors, and t-ratios v/ithin 

groups on the modified Harvard Step Test for both Groups 

E and C, and chins and dips for Group E are given in 

Table 2. Group C evidenced no significant improvement in 

cardiovascular fitness as measured by the step test. Since 

subjects in Group C had participated in a minimum of phys

ical conditioning activities, it was expected that the 

fitness level of the group v/ould remain fairly constant. 

Group E improvement on the step test was significant be

yond the .01 level. The physiological stress on the car

diovascular system of subjects in Group E resulted in 

improved cardiovascular efficiency. Significant improve

ment, beyond the .01 level, was also shov/n by Group E on 
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TABLE 1 

GROUP MEANS, STANDARD ERRORS, AND t-RATIOS 
BET̂ Â EEN GROUPS AT Tn ON THE MODIFIED 
HARVARD STEP TEST AND ON WELSH'S 

ANXIETY INDEX SCALE 

TEST 

STEP TEST 

ANXIETY INDEX 

GROUP 

C 

E 

C 

E 

N 

24 

24 

24 

24 

TABLE 2 

MEAN T-ĵ  

85.33 

82.71 

24.96 

21.96 

S, 

2, 

1. 

.E. 

.89 

.94 

t 

0.91 

1.55 

GROUP MEANS,• STANDARD ERRORS, AND t-RATIOS 
V/ITHIN GROUPS ON THE MODIFIED HARVARD 

STEP TEST, CHINS, AND DIPS 

TEST 

STEP TEST 

GROUP N MEAN T-̂  MEAN T2 S.E. t 

C 

E 

24 85.33 85.38 1.20 0.04 

24 82.71 87.13 1.11 3.98= 

CHINS E 24 8.79 11.67 0.53 5.43* 

DIPS E 24 11.88 16.38 0.67 6.72= 

* Significant beyond the .01 level. 
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chins and dips. The Group E training program consisted 

of strength exercises including chins, dips, push-ups, 

and other resistance exercises so it was expected that 

these stressors on the muscular system would result in 

increased strength and muscular endurance. 

Results of the comparison between groups on the 

step test improvement scores are shovm in Table 3. Due 

to the training program given to Group E and the lack of 

physical activities for Group C, Group E improvement on 

the step test was significantly greater than the improve-

ment in Group C beyond the .02 level. 

Group means, standard errors, and t-ratios obtained 

within groups on anxiety test scores are given in Table 4. 

Group C evidenced no significant change in anxiety betv/een 

T]L and T2. Group E reduced significantly in anxiety as 

shown by the higher anxiety score after the training pe

riod. These results indicate that adaptation to physio

logically stressful activities might possibly result in 

a reduction of anxiety. These results agree v/ith tv/o 

studies (29) (2) which shov/ more desirable anxiety states 

associated v/ith higher levels of physical fitness or ath

letic participation. Only one study (10) has shovm high

er anxiety associated v/ith athletic achievment. Most 

studies (1) (16) (17) (19) (20) (21) (25) (27) imply that 

anxiety would be less among athletes and physically fit 

persons than among less fit individuals since the former 



TABLE 3 

MEAN IMPRQVEIffiNT SCORES, STANDARD ERRORS 
AND t-RATIOS BETV/EEN GROUPS ON THE 

MODIFIED HARVARD STEP TEST 

GROUP 
MEAN IMPROVEMENT 

N T2 - Ti ^ S.E. 

C 

E 

24 

24 

0.04 

4.42 
1.63 

* Significant beyond the .02 level. 

TABLE 4 

GROUP MEANS, STANDARD ERRORS, AND t-RATIOS 
WITHIN GROUPS ON WELSH'S 

ANXIETY INDEX SCALE 

* Significant at the .05 level. 

30 

2.69* 

GROUP 

C 

E 

N 

24 

24 

MEAN T3_ 

24.96 

21.96 

MEAN Tg 

26.33 

24.21 

S.E. 

0.87 

1.06 

t 

1.57 

2.12* 

have been found to be either more self-confident, ascend

ant, or socially and emotionally v/ell-adjusted than the 

average nonathlete or unfit person. It is possible that 

these lower anxiety results are due in part to a subject's 

reaction to improved health or vigor. The feeling of v/ell-

being associated with a higher level of physical fitness 

may be of primary importance for reducing anxiety. 
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The results of the comparison betv/een groups on 

anxiety improvement scores are given in Table 5. Group E 

improvement did not appear to be significantly different 

from the improvement in Group C. More definitive results 

may have been obtained in this study if more subjects had 

been used and training occurred more than twice a week 

for more than ten weeks, and additional measures of anxiety 

had been employed. 

TABLE 5 

MEAN IMPROVEMENT SCORES, STANDARD ERRORS, 
AND t-RATIOS BETV.̂ EN GROUPS ON 

THE ANXIETY INDEX SCALE 

.MEAN IMPROVEr^NT 
GROUP N ^2 - T^ S . E . 

C 24 1.37 

E 24 2 . 2 5 
1.37 0.64 



CHAPTER IV 

SW4MARY AND CONCLUSIONS 

Summary 

The purpose of this study was to determine the ef

fects of prolonged physiologically stressful activity on 

the manifest anxiety of male college students. 

Forty-eight male college students were tested on 

cardiovascular fitness by means of a modified Harvard 

Step Test, and on anxiety by means of the Anxiety Index 

of Welsh, before and after a ten-week period. The control 

group. Group C, consisted of twenty-four subjects enrolled 

in an introductory physical education class, who received 

little physical fitness training during the ten-v/eek 

period. The remaining twenty-four subjects made up the 

experimental group, Group E, which participated in a phys

ical conditioning program twice weekly, for forty minutes 

each session, for ten weeks. Group E was also tested on 

chins and parallel bar dips before and after the ten-week 

period to determine the effects of the training program on 

arm and shoulder girdle strength. 

Results of t-tests between groups at T-ĵ  on step 

test scores and anxiety test scores showed no significant 

differences between groups on these measures; therefore, 

32 
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the groups were considered matched initially on cardio

vascular fitness and anxiety. Results of t-tests within 

Group C showed no significant change in either cardio--

vascular fitness or anxiety after the ten weeks. Results 

of t-tests within Group E showed significant improvement 

beyond the .01 level in step test scores, chins, and dips 

and significant improvement at the .05 level in anxiety 

scores. Results of t-tests betv/een groups on step test 

improvement scores shov/ed significantly greater improve

ment in Group E than in Group C beyond the .02 level. 

However, t-tests between groups on anxiety improvement 

scores showed Group E improvement to be not significantly 

greater than Group C improvement. 

Conclusion 

Results of this study indicate that physiologically 

stressful activity may reduce anxiety. 
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APPENDIX 

Basic Data 

(Group C) 

Subject No. 

1 

2 

3 

4 

5 

6 

7 

8 

• 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Step 

Ti 

84 

94 

81 

107 

81 

93 

106 

91 

91 

82 

80 

80 

82 

74 

74 

95 

107 

75 

79 

Test 

T2 

^^ 

92 

78 

120 

80 

87 

106 

94 

97 

96 

83 

79 

90 

76 

68 

91 

101 

68 

76 

Anxiety 

^1 

29 

24 

25 

30 

32 

32 

11 

35 

29 

26 

28 

25 

25 

9 

23 

31 

25 

8 

30 

Test 

T2 

30 

21 

35 

26 

34 

35 

18 

34 

37 

28 

29 

27 

18 

10 

25 

33 

28 

6 

34 
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Basic Data (continued) 

(Group C) 

Subject 

20 

21 

22 

23 

24 

No. 

Step 

Tl 

72 

82 

72 

B^ 

78 

Test 

T 2 

73 

78 

72 

79 

77 

Anxiety Test 

T T 1̂ 2 

21 22 

20 15 

38 35 

21 30 

22 22 

(Group E) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

BS 

74 

101 

76 

85 

76 

73 

83 

99 

84 

78 

84 

72 

94 

87 

109 

76 

86 

82 

78 

BB 

96 

89 

77 

84 

77 

24 

24 

18 

26 

18 

17 

23 

15 

24 

22 

20 

16 

32 

17 

30 

20 

30 

18 

20 

24 

12 

30 

18 

31 

25 

32 
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Basic Data (continued) 

(Group E) 

Subject No. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Step 

Tl 

89 

72 

98 

70 

73 

76 

94 

87 

75 

91 

87 

Test 

^2 

96 

79 

117 

72 

79 

85 

91 

85 

72 

94 

98 

Anxietv ' 

Tl 

34 

30 

22 

18 

16 

17 

24 

30 

16 

14 

27 

rest 

h 

23 

32 

23 

26 

18 

28 

26 

33 

16 

20 

29 
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Basic Data (continued) 

(Group E) 

Subject No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Pull-

^1 

10 

5 

16 

22 

17 

8 

7 

8 

7 

8 

9 

7 

0 

8 

3 

10 

3 

12 

13 

5 

-Ups 

T 2̂ 

14 

7 

22 

26 

20 

12 

10 

11 

18 

8 

12 

8 

0 

8 

7 

11 

4 

14 

16 

6 

Dips 

^1 

6 

6 

28 

31 

• 18 

11 

7 

10 

10 

10 

10 

15 

1 

5 

19 

12 

3 

12 

12 

7 

T ̂2 

6 

10 

34 

42 

29 

13 

12 

12 

18 

12 

13 

17 

2 

8 

19 

15 

6 

17 

20 

15 
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Basic Data (continued) 

(Group E) 

Subject 

21 

22 

23 

24 

4' ' 

No. 

Pull-

^1 

15 

6 

6 

6 

-Ups 

2̂ 

20 

7 

6 

13 

^1 

20 

8 

11 

13 

Dips 

^2 

30 

12 

13 

18 




