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GF..A.PTER I 

INTRODUCTION 

Significance of the Study 

The lack of physical act-lvities plus the abunda�ce of food have 

caused a national problem of overweight in the world today. Studies have 

shovm that being overwe?-ght. is on� of the most comm.on causes of pre111ature 
1 ,2 death in the Uni tf.)d Sta.t.es. It is connnon knowledge that weight ·will 

be added if calorie intake exceeds the amount of energy ex1'endecl, there-

foro, physical exerd.so and caloric int.::'.ke control in weight reduction 

should exist if the great&st a ou.nt of adipose tissue is tet be lost 3 

An individual :may live a longer� healthier life through physical· con-

ditioning and by eliminating excess body fat� 

The psychology of obestt'J constitut�s still a�other problem. It 

has been suggested th�tt social pres:rures on an obeee girl cause such 

psychological symptoms 3.S 0• " • obsessive concern ·with body iinage, 

I� 
passivity, wlthdra:wl, and expectation of refection." The cur.1'ent study 

was directed towar.ds inYestiga.ting the efi"&ct.s of a combination exerciDe 

1Kcnneth H. Cooper, Aerobics (New Yorka M. Evans Co., Inc., 1968)1' 
PP• 136-140. 

2
Jean Mayer, 00ve:i:""..te:ight-What to Do," u. s. � and World 

ReEort, 67160-64, October 20, 1969. 

3Jean Mayer, s•Exerd ze and Weight Control, n Scienc� and. Medicine 
S!f �xercis� .. a.11£ Sports, ed. ·w. J. Johnson (N·a-w Yorks _Harper and 
Brothers, 19GO), pp. 301-309. 

4samuel M. F'ox III, Q�i� ,1!.nd �h, (Washingtoi1� D. "P• a u. s. 
Department of I.ealth, Education. ai1d Welfare, 1965), P• 310 
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program and voluJ1ta.ry diet on selected anthropo:�etric and physiological 

functions of overweight girls and whether or not changes in self concept 

occu.i:-red • 

.e_gt!3El£�·(c o{_�he; ?,,roblem 

The purposE; cf this study war: twofold& t.o analyze the effects 

of a combination exercise program and voluntary cti.ct on selected 

anthropom-,tric and physiological va:--iables of overvmight girls at South 

Dakota State Univers:!ty, and to determine if measurable changes in 

self c�ncept were e"r:'i.d0nt·_ 

��� 

1. In the selected anthropometric and physiological variables 

of overweight girls there is a. si.gnificant. improvem::m.t as a · result of 

part:l.cipa.tion in a voluntary diet and prescribed exerci,;e prog:-�'11!' 

2. '£he1--e is no significant measurable chang-a i.n self concept of 

ove1·weight girls as a resuJ.t of participation in a v·olm1.tary diet and 

pr�scribed exercise program. 

�imita�ions and Delimitat��E.2 

1,, The study was . lirni ted to fifty-fi\re South Dakc:)ta. State 

University volunteer women students wii.".h body fa.t of twenty-five percent 

01' greater. 

2. T?1e diet was a voluntary diet 0ontrolled by ea.ch individual 

subjec� with the aid of a calorie chart and counseling on the use of 

the calorie chart by the investigators 



J. The exercises completed by the Experimental Group were limited 

to warm-up exercises the first ten minutes of each ·session, two levels 

of the XBX Royal Canadian progressive exercise program, and a progressive 

jogging progr��. The exercise program was conducted Monday through Fri-

day for a total of thirty-six training days. 

4. Only the variables of percent body fat, weight, selected girth 

measurements, cardiovascular fitness, and self-concept were investigated. 

Definition of Terms 
' 

Adip�� tiss�. Adipose tissue is the subcutaneous layer of fat 

measureable with skinfold calipers because of very-little connective 

tissue. 5 

��£"SY• Obesity i·s an excess of adipose tissue. For the purpose 

of this study, twenty-five percent or more body fat was considered obese. 

The terms obesity and overweight have been used interchangeably by 

numerous authors and no distinction was made between them in this study. 

Self Concept. The view of the self is composed of that system of 

ideas, attitudes, appraisals, concepts, value judgements, and commitments 

pertaining to one ' s own person; the deep personal feelings about oneself.6 

In the current study, the Tennessee Self Concept Scale by William H. 

Fitts was used to test self concept. 

5Jean Mayer, ()lrarweighta Causes, �' and Control (New Jerseys 
Prentice-Hall, Inc., 1968), p. 31. 

6Raymond F. Gale, Develonmental Behavior, A Humanistic Approach 
(Londona Collier-Macmillan, 1969), p. 231. -



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Obesity has become a national problem today and p�rhaps a 

national obsession. Magazine articles, radio, �nd television programs 

all stress the theme that an ever increasing proportion of Americans 

are overweight and that overweight carries the penalty of increased 

sickness and earlier death. 1 
· 

Obesity is present when the body is loaded with excessive fat. A 

common practice of determining if. one is obese is through the use of a 

height-weight chart. The significance of such tables can be questioned 

on several grounds, one of which is the lack of appreciation of variabil-

ity in shape and body composition of individuals of similar· heights and 

weights. A person with a large muscle mass and large bone mass may be 

judged as overweight according to the chart when he actually has little 

·rat.2 

In a study conducted by Sloan, Burt, and Blyth, low correlations 

were found between height, weight, and density. The study showed the 

inadequacy of assessing body fat on the basis of height and weight alone.3 

1
Jean Mayer, Overweight: Causes, Cost, and Control (New Jersey: 

Prentice-Hall, Inc. , 1968), p. 1. 

2n,id. , P• 26 . 

3A. W. Sloan, J. J. Burt, and c. s. Blyth, "Estimation of Body Fat 
in Young Women, " Journal of Applied Physiology, 171970, November, 19620 



"The consensus is that skinfolds are of proven value as useful measures 

of total adiposity, particularly in young people."4 

Exercise and its Effect on overweight 

According to Mayer, it is the balance between the output of 

energy and the intake of calories which determines the extent of over-

weight. The facts demonstrate that exercise is the great variable in 

energy expenditure and that exercise does not necessarily increase food 

intake.5 An overweight person will require more energy and, unless fed 

5 

more, burn a greater amount of body fat, for the same amount of exercise 

6 than will a person of normal weight. 

In respect to physical activity, Mayer also believes obesity can 

be, in many instances, due· to the mechanization and development of modern 

means of transportation which tend to decrease physical activity. For 

some, physical activity is depressed to such an extent that the sedentary 

state is reached and excessive calories accumulate fat.7 

Burt and Blyth indicate that if we are to meet the challenge that 

the overweight individuals are facing physical educators with today, we 

must reexamine the role of exercise in w�ight control. In recant years 

there has been a marked increase in the number of overweight indiVi.duals, 

due in large part to inactivity. The .writers also state that physical 

4samuel M. Fox III, Obesity and Health (Washington, D.C.: U. S. 
Department of Health, Education , and Welfare, 1966), P• 31. 

5i.Iayer, op. cit., P• 69. 

6rb1d.' P• 71. 

7Ibid •• P• ?? . 
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activity is as important as caloric reduction in t�e control of weight. 

Physical educators must avoid minimizing the role of both exercise and 

diet.
8 

They state that their fundamental principal of physiology is that 

"the store of body fat can be increasad or de creased only if energy in­

take is greater- or less, respectively, than the energy expenditure."9 

According to Burt and Blyth, (1) body weight can be mair.ttained or 

reduced by a considerable reduction in caloric intake, (2) body weight 

can be maintained o� reduced by vigorous daily exercise with no reduction 

in caloric intake, and (3) body weight ca!l be maintained or reduced by 

only a small reduct..1.cr .. in caloric intake and a corresponding amount of 

daily exercise.lo 

Stefanicsh, Heald, and �yer studied obese and nonobese adolescent 

beys. It was obs�rved that the calorie intake of the obese was not 

higher and, in most cases, was lower than that of the nonobese. The 

degree of participation in active exercise s wa� ob�erved to be generally 
11 

less f"or the obese than fol"' the nonobese. 

Johnson, Burke, and }fayer reported �hat in a etudy o.f tv:enty-eight 

obese high scho�l girls and twenty-eight nonobesa high school girls, the 

nonobese were found to be relatively inactive, but the obese girls were 

8
John J. Burt and Carl s. Blyth, "The Role of Exercise in Weight 

Control," Journal of Health, Physical Education and n£creation, 32J2.3, 
January, 1961. 

� 

9Ibid .. 
lOibid., P• 24 

. 
llp. A,. Ste:fanicsh, F. P. Heald, end J. Mayer, "Calorie Intake in 

Relati1.?n to Energy Output of Obese and Nonobese Adolescent Boys," 
Ar:ierican � o irnal ·of Clin� :tiutri ti on, 7 i 5.5-62, 1959. 



significantly more so. On the statistical basis, inactivity was much 

more important than overeating. 12 

7 

According to Yudkin, weight will be lost either by reducing caloric 

intake, by increasing physical activity, or by both. 13 Advice to increase 

physical actiYity is strenuously resisted by most overweight people. Much 

of their affluent lives is directed to reducing activity rather than 

·increasing it. 14 

Dorris and Stunkard used mechanical pedometers to determine the 

physical activity levels of fifteen obese-women and twenty-five obese 

men, in comparison to the activity of matched nonobese control subjects. 

The overweight group was significantly less active than the nonobese 

group. The nonobese women walked an average of 4. 9  miles per day in com-

parison to the obese women who walked 2.0 miles per day. For the men, 

the comparable figures were 6.o to 3. 7  miles per day. Statistical.analy-

sis of the caloric expenditure data revealed that the differences between 

the obese and nonobese subjects was considerably greater among women than 

among men. The decreased physical activity was shown to be a major 

factor in the obesity of women. 15 

12Ma.ry L. Johnson, Bertha S, Burke, and J. Mayer, "Relative Impor­
tance of Inactivity and Overeating in the Energy Balance of Obese High 
School Girls," American Journal of Clinical Nutrition, 4142, 1956. 

�3J. Yudkin, Obesitya Medical� Scientific Aspects, ed. I. 
McLean Baird and Alan N. Howard (Edinburgh and L�mdon, 1969), p. 91. 

14Ibid. , P• 92. 

15R. J, Dorris and A. J. Stunkard, "Physical Activity: Performance 
and Attitudes of a Group of Obese Women," American Journal of Medical 
Science, 223:627, June, 1957. 
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Diet and Its Effect on Overweight 

In his publication, Aerobics, Cooper has this to say about physical 

exercises 

I want to make it clear • • • exercise alone will not take off weight. 
If you expect to lose weight solely through exercise, you've been 
grossly misled. 

If you ran a solid hour, covering ten miles in that hour, or an 
average of six minutes per mile • • 

6
• you would burn off the 

equivalent of about 1200 calories.l 

Burt and Blyth indicate that weight control through physical 

activity and diet, and not through diet alone, should be emphasized. 

Diet alone may do the job temporarily. However, a far more satisfactory 

weight control program is one of regular activity combined with sensible 

eating habits.17 

Johnson, Burke, and Mayer report that dieting is still the most 

important method of weight control, with exercise, in the final analysis, 

serving only as a means of expending calories.
18 Also it has been demon-

strated that as a sedentary animal increases its daily amount of physical 

activity, its food consumption decreases. Therefore, an obese person 

will not eat more if he increases his daily exercise_.19 Total absence of 

such activity leads to the accumulation of weight, and even obesity, in 

animals and man.20 

16icenneth H. Cooper, Aerobics (New Yorka M. Evans Company, Inc., 
1968), PP• 136-137. 

17Burt and Blyth, op. cit. , p. 24. 

18
Johnson, Burke, and l1ayer, op. cit., p. 28. -- · 

19Ibid., P• 27. 

20
Ibid., P• J7. 



Mayer a�so indicated that determining the caloric content of the 

diet is but one aspect of dietary prescription. The more varied a diet 

is, the greater are the chances that it will be nutritionally adequate, 

thus eliminating the need for nutritional supplements such as vitamin 

pills. The goal of any reducing program is not merely to lose weight, 

but to keep it off. The obese patient needs a �asic education in the 

·caloric content of various foods in various size portions.21 

9 

According to Yudkin,· caloric reduction must come frcni a reduction 

of proteins, fats, carbohydrates, or a combination of these. A reduction 

in all can be achieved simply by a curtailment or all that the patient 
22 eats. 

Berryman sees a great need for the proper motivations for weight 

reduction in order/to succeed in the pursuit of leanness.23 

Roby and Davis indicate that a fundamental purpose of exercise,. 

such as jogging, is to·increase the expenditure of one's energy·per unit 

time.24 Jogging possesses unique advantages over all other forms of 

physical activity and is seemingly ideal for the overweight populations 

or our society.25 

21Ibid., P• 159. 

22Baird and Howard, op. �it., p. 92. 

2.3G. H. Berryman, "Obesity--A Brief Review of the Problem," 
Metabolism, Ja.544, 19.54. 

24Frederick B. Roby and Russell P. Davis, Jogg�ng .f2!:. Fitness and 
Weight Control (W. B. Saunders Company, 1970), p. 1. 

25:lliid., P• 2. 
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Research by Roby and Davis reports that the cause of obesity is 

primarily the result of reduced levels of physical activity. Many obese 

people take in fewer calories daily than their normal counterparts. 

Obesity results in those people who are less apt to engage in active 

sports or other strenuous activities. 26 

Self Concept and How It Relates to Overweight 

Self concept is determined by everything that has happened to the 

self until now. It is the idea, states Schneiders, that a person has of 

himself--his meaning and worth, his particular identity, his feelings, 

attitudes, values, beliefs, experiences, failures, hopes, goals, and 

aspirations.27 Self esteem, according to Cox, originates from two 

sourcesa from within the individual and from the opini·on of others.28 

The opinion an individual has of himself is clearly an important component 

of his behavior. 29 

According to Rogers, the self is described as followsa 

The self-structure is an organized configuration of perceptions of 
the self which are admissible to awareness. It is composed of such 
elements as the perceptions of one's characteristics and abilities; 
the percepts and concepts of the.self in relation to others and to 

26Ibid., P• 2J. 

27schneiders, Alexander A., Personalitv Development in Adblescence 
(Iv'�lwaukees Bruce Publishing Company, 19�p. 301. 

· 28James J. Cox, "Help Your Child to Self-Esteem," Today's Health. 
46126, Feburary, 1968. 

29"Studies in Self-Esteem," ·Scientific American, 218:96, 
February, 1968. 



the environment; the value qualities which are perceived as 
associated wi�h experiences and objects; and the goals and ideals 
which are perceived as having positive or negative valence.JO 

According to Combs and Snygg, a child is not born with a concept 

or self, hence, self concept is determined through environmental factors. 

This formation begins in the tender stages of infancy. They report that 
' 

early self concept is stabilized in pre-school years but major changes are 

likely all through life. Adolescence is a most crucial stage for devel-

opment or the self concept because during this period the physical self 

is undergoing drastic changes.31 Strang �ays, "During early adolescence, 

acceptance of bodily changes contributes to the self concept."32 

Schneiders reports that the self concept embraces an image of the 

body and what it should and should not do. He further suggests that the 

body image, size, �nd appearance have deep seated psychological 

implications.33 

In a.study by Suczek, the self concept and attitudes of overweight 

women about themselves were distinguished by an extreme emphasis on 

psychologic strength, hyper-normality, narcissistic pride, and by a denial 

of weakness. The obese woman's dimensions reflected her need for strength 

30carl R. Rogers, Client-Centered Therapy (Boston• Houghton 
Mifflin Company, 1951), P• 501. 

31Arthur w. Combs and Donald Snygg, Individual Behavior (New Yorks 
Harper and Row, 1959), p. 81. 

32Ruth Strang, The Adolescent Views Himself (New Yorka The 
Macmillan Company, 1963').'" p. 81. 

33Alexander A. Schneiders, Adolescents � the Challen� of 
Maturity (Milwaukeea Bruce Publishing Company, 19b5J, pp. 195-197. 



and massiveness in order to deny any image of self that was felt to be 

basically weak or inadequate. There were tendencies for the grossly 

obese to be the niost power oriented. Among them there were also more 

12 

of those who were aware of anxiety and of internal psychologic stress�34 

A study was conducted by Doudlah on the relationship between the 

self concept, the body image, and the movement concept of college girls 

with low and average ability. There was a relationship between self 

concept and body image, and body image and movement concept. The null 

hypothesis was rejected at the one percent level of confidence between 

self concept and body imaga.35 

According to Silverstone, obesity beginning in childhood or 

adolescence often leads to considerable secondary psychological problems. 

It can, on occasion, cause a warped idea within the patient of his or 

her own body image.36 

According to Schneiders, self concepts can be negative or positive. 

He contends that feelings and attitudes based on negative self concept 

can lead to a great deal of frustration.37 Strang believes that a posi­

tive attitude toward the self in all aspects of life is a most important 

determinant of successful life adjustment.38 

J4Robert F. Suczek, "The Personality of Obese Women," American 
Journal of Clinical Nutrition, 51197-198, ¥mrch-April, 1957. 

35Anna May Doudlah, "The Relationship Between the Self Concept, 
the Body-Image and the Movement Concept of College Freshmen Women with 
Low and Average Ability," (unpublished Master's thesis, Women's College 
of the University of North Carolina, Greensboro, 1962), P• 51. 

36J. Trevor Silverstone, Obesity& Medical and Scientific Aspects, 
ed. I. McLean Baird and Alan N. Howard (Edinburgh and London, 1969), P• 49 • 

)?Schneiders, op. cit., P• 198 . 38strang, op. cit., p. 72. 



Clark says that body poise and grace are recognized as immediate 

desirable traits
. 

for girls.39 Cratty reports that Coleman's study, 

"The Adolescent Society," found girls could succeed socially by being 

13 

attractive, dressing well, and by coming from a family with above average 
40 cultural advantages. 

Jacob sees building a sense of confidence through physical educa-

tion activities. An appreciation by the individual of his or her own 

body should have reinforcement through the proper use and proper sense 

of "what .I can do."41 

Adler states that feelings of inferiority relate to low skilled 

individuals. He theorized that if an individual is discouraged and feels 

that his best efforts cannot improve the situation, he will want to move 
42 into circumstances where he can feel strong. 

Kelley has stated that the self consists in part at least, of the 

accwnulated backlog of the individual's experience, which is bui�t mostly 
43 in relation to others. Kelley discounted a dualistic conception of the 

39Harrison H. Clarke, Application of Measurement to Health !!!S! 
Physical Education (Engle�ood Cliffs, New Jersey a Prentice Hall,· Inc., 
1959), P• 18. 

40Bryant J. Cratty, Movement Behavior and Moto� Learning 
(Philadelphiaa Lea and Febiger, i964j, P• 12b.° 

41Joseph s. Jacob, "Psychiatry, the Body Image and Identity," 
Values in Sports (Washington, D, C.1 AAHPER, 1963), p. 201. • 

-42Alfred Adler, What Life Should Mean to You (New Yorka G, P. Put-
nam's Sons, 1958), P• 2-r;-- -

- - -

43Association for Supervision ar{d Curriculum Development, ASCD Year­
?ooka Perc�ving, Behaving, Becoming--! New Focus For Education (Wash­
ington, D. C.s National Education Association, 19� P• 190. 
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physical body and. the psychological self since the organism acts as a 

whole.44 

According to a study by Zakrajsek, there is a significant re-

lationship between self concept and motor ability at the .Ol level of con-

fidence. Stu.dents with high sel.£ concepts scored higher than students 

with low self concepts in motor performance. Students who scored high 

in motor performance had higher positive attitudes toward themsel�es, 

whereas students who scored low in motor performance had lower and more 

negative attitudes toward themselves.45 

Zakrajsek also states that effects of a good physical education 

program can go deeper than the learning of skills. Physical activities, 

when well planned to meet individual needs, can and do contribute to the 

enhancement of the sel.£. Good physical education programs offer one the 

opportunity to meet success, build self confidence, stabilize emotional 

and mental health, and formulate positive attitudes toward himself. The 

acceptance of the individual by his peer group does influence his own 

judgement of himselr.46 

44Ibid., P• 14. 
45zakrajsek, Dorothy Berlin, "The Relationships Between Self 

Concept, Motor Ability and Peer Evaluation for Junior High School Girls," 
(unpublished Master's thesis, Michigan State Univ�rsity, East Lansing, 
1966), P• 40 .  

46:rb1d., P• 41. 



Measuring the positive and negative changes in self concept is 

possible. This work, however, hinges upon the development of more 

refined methodology and far more sensitive instruments with which to 
47 measure these subtle changes in the self than are at present available. 

47Gloria Ulert Greenberg, "The Effect of Success and Failure on 
the Tendency to Alter Attitudes Toward Self," (unpublished Master's thesis, 
University of Miami, Coral Gables, Florida, January 1, 1965), p. 42. 
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CHAPTER III 

METHOD AND PROCEDURE 

The purpose of this study was to analyze the effects of a combina­

tion exercise program and voluntary diet on selected anthropometric and 

physiological variables of overweight college women. An additional pur­

pose was to determine whether or not changes in self concept occurred. 

Source of Data 

Skinfold measurements were taken from eighty-five volunteer 

females enrolled at South Dakota State University during the 1971-1972 

college year. Sixty students with an overweight factor of twenty-five 

percent or more body fat were classified as subjects for the study. Of 

the original thirty women assigned to each group, one subject dropped 

from Group � (Experimental) and four from Group II (Control). Therefore 

Group I consisted of twenty-nine subjects and Group II had a total of 

twenty-six. Table V indicates the physical characteristics of the 

fifty-five subjects at the beginning of the study and appears in Appendix 

B. 

Organization of the Study 

On January 6, 1972, subjects with twenty-five percent or more body 

fat met"with the investigator for an overview of the study. The self 

concept phase of the study, however, was not emphasized in order not to 

influence their answers on the Tennessee Self Concept Scala. Test dates 

and times were then set for each subject. On February 1, 2, and 3, 1972, 

initial weight, height, and girth measurements wet•e taken. To determine 



cardio-respiratory efficiency, the Astrand's Predicted Maxim.al Uptake 

Test was employed. The Termessee Self Concept Scale wa s also adminis­

tered to all subject s  as a group on Febru�ry J, 1972. 

The selected subjects were randomly assigned to one of two groups 

and the groups were then randomly designated as the Experimental Group 

(Group I) and the C ontrol Group (Group II). On February 7, 1972 , Group I 

began the exercise program which wa s held Monday through Friday for one 

hour a day for a total of thirty-six exercise days. The subjects also 

kept a calorie count of all foods eaten an� reported to the investigator 

at weekly intervals. 

Group II continued their regular daily eating routine and did not 

participate in the exercise program. Subjects also kept a calorie count 

which wa s turned in to the investigator once every week. 

The subjects were retested on all parameters on March 30 and Jl, 

1972. On May 15 and 16 an additional follow-up test wa s administered 

to the experimental group of subjects to determine what would happen to 

the subjects after a period of time when they were not engaged in an 

organized exercise or diet routine. However, the subjects were not re­

tested on the self concept scale on the third test. 

Administration of the Treatment 

The treatments administered to Group I consisted of the XBX 

Canadian Air Force Exercises, jogging, and various recreational activities. 

XBX Royal Canadian Air Force Exercises . When the Royal Canadian 

Air Force s�t up its fitness program, plans were based on three facts• 

(1) physical fitness is a direct result of physical activity, (2) physical· 



activity leading to physical fitne s s  must be vigorous and rebrula r ,  and 

( 3) people will ac cept challenge . 1 In addition , " re search ha s clearly 

shown that the mo st effective way to take off weight and keep it off i s 
2 

through a prog:r.am which c ombine s exe rci se and diet. n 
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In the current study ,  the XBX wa s planned for gradual progre s si on 

and level s were not skipped . The subjects pe�formed two levels each day, 

five days a week . Each day, subjects were given twelve minute s to repeat 

or to move up one level if they had c ompleted the prev'ious level j_n the 

twelve mi nute s .  

Th� purpo s e s  o f  the XBX exerci se s were t o  increa se muscle tone , 

muscular strength ,  muscu�ar endurance ,  flexibility , and efficiency of 

the heart . The first four exercise s ,  toe t ouch , knee rai se , lateral 

bend , and arm circ�e , were u sed t o  improve and maintain flexibili t:r snd 

mobili ty in t o se area s of the body which are usually neglectode 11he 

fifth exerci se , sit-up s ,  wa s for strengthening the abdominal regi on and 

the hip flexor 'muscle s e  Exerci se six , che st and leg ra.i sc; , exerc·1. seci 

the long mu scle s of the back , buttock s ,  and hamstring s .  Exerci se seven , 

s1.de leg rai se , c onc entrated on the muscle s of medial side s of the thi gh s. 

Exerci se eight , push-up s ,  wa s primarily for the arms , shoulder s  and che st. 

Exerci se nine , leg lifting , wa s partly for flexibility in the wai st area 

1Revi sed U. §_. Edition E.f. � Official .lli2Y-al Canadian Air F� 
Excrc:i� f1.rn f2!: Physi cal Fitne s s (New York 1 P ocket Book s ,  Inc . , 1962 ), 
p. 1 .  



and for strengthening the mu s cle s of the hip s and side s c  The tenth 

exerci se , running in place with jumping ,  exerci sed the leg s  and was an 

aid in condi t:t oning the heart and lungs . 
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The levels had been planned for gradual progre s sion .  The XBX incor-

porated a method to make the work load greater . The time limit for each 

exercise remained the same in all chart s but. the number of time s the 

exerci se was performed within thi s  time limit wa s increased at each level 

within each chart. Pcpular music with a fast rhythin was often used 

during the se exerci se s as a motivating factor . 

!!_ogging. Jogging i s  an exerci se that i s  more strenuous than a 

walk and can be a ve1'71 vigorous exerci se , J ogging can be varied vrl.th a 

change in the pace , di stance covered , and the amount of time walking .  A 

progre ssive program of j ogging pt•ovide s a gradual increa se of stre s s  

placE)d on the cardiova scular and re spiratory systems of the body, 3 

The jogging program in the pre sent study wa s admi ni stered thirty 

out of the thirty-six days of training , on the average of four days a 

week . The program allowed each jogger to progre ss at her own rate ba sed 

on her level of fitne s s .  · Subjects rari in the indoor hypodrome , outdoor 

track , or c ountry road s ,  and were timed at each run . · They all began 1ti.th 

a run-walk pa ce cf one mile during the fir st seven days of j ogging wi th  

a mean time of 10: 52. The next four days of jogging they ran 1 . 25 nrl.le s 

3Frederich B .  Roby and Russell P .  Davi s ,  !l,Qgging for Fitne s s and 
Weight Control (Philadelphia &  W. B .  Saunder Company -1970J , pp . 1-1� 



with a mean . time nf· 12 a 15� The f ollow"ing seven days of trldning they 
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progre s sed to 1 . 50 inile s with a mean time of 15 a 19, and increased to two 

mile s for the la st eleven days with a mean time of 19 a 15. Table I indi -

cate s the mean and range o f  time for each day of jogging . 

Recreati�l �ctiviti e s . The fir st ten minute s of each se s sion 

were devoted to vari ous recreati onal activitie s . The purpo se. of having 

recreati onal activitie s wa s mainly for providing variety within the 

training peri od. Tumbling , rope jumping , and rel ays were some of the se 

· acti�.ritie s .  During the recrea tional activitie s ,  the subject s  were all 

c onstantly reminded to be a ctive , Two Fridays , durL"'lg the t.r·ain:ing 

pe�c-iod, were set aside for recreati onal volleyball and ba sketball . Thi s 

wa s mainly for subject motivati on and variety. 

Calorie C ounting Procedure 

Dieting i s  still the mo st important method of weight controi . 4  

'!·he subjects in Group I were put on a voluntary diet, each oi" them 

attempting to le s sen their caloric intake from 500 to 1000 calori e s  a 

day� The mean of the group before they began their voluntary diet wa s 

2250 calorie s a day. Thi s was determined by having each subject keep a 

calorie chart for three week s before the actual training peri od began .  

Subjects i n  Group · I and Group I I  used a reprint o f  a secti on of 

the book Nut1::�ticna.� _£a�a , by H .  J .  Heinz Compa11y a s  a guide to the 

4Go:r.don E e  Howard , "Diet r Exerci se , and Weight -C ontrol 9 u C o:nsume1• 
Bulletin , 51 : 27 ,  October , l9l8, 
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TABLE I 

PROGRESSIVE JOGGING PROGRAM 

Week Day Distance Mean Time Range 

1 Monday 1, 00 Mile 11 1 28 9 • .54 
Tuesday 1, 00 Mile 11 1 31 ? . 04 
Thursday 1, 00 Mile 11 1 06 6 1 18 
Friday 1 1 00 Mile 10 1 22 7 1 36 

2 Tuesday 1 . 00 Mile 10 1 17 5 1 24 
Thursday 1 , 00 Mile 10 1 47 7 1 06 
Friday 1 , 00 Mi le 10 a 58 4 1 42 

Tuesday 1 , 25 Mile 12 1 36 9 1 24 
Thursday 1 . 25 Mile 12 142 9 1 42 
Friday 1 . 25 Mile 11 1 24 9 1 48 

4 Monday 1 . 25 Mile 12 1 18 8 : 12 
Tuesday 1 . 50 Mile 16 1 36 9 a 24 
Thursday 1 . 50 Mile 15 : 06 ll a JO 
Friday 1 , 50 Mile 15 1 00 12 1 48 

5 Monday 1 . 50 Mile 15 1 00 11 • 30 
Tuesday 1 . 50 Mile 14 1 20 10 1 24 
Wednesday 1 . 50 Mile 15 1 30 10 1 02 
Thursday 1, 50 Mile 15 1 l1-3 7 1 17 

6 Monday 2 � 00 Mile 19 148 10 1 00 
Tuesday 2 , 00 Mile 181 48 10 1 18 
Wednesday 2 , 00 Mile 17 1 24 10 1 18 
Thursday 2 , 00 Mile 17 • .54 11 • 54  
Friday 2 . 00 Mile 17 1 06 ll a 48 

? Monday 2 . 00 Mile 1? 1 54  10 1 06 
Tue sday 2 , 00 Mile 20 1 03 ll s OO 
Wednesday 2 , 00 Mile 20 1 03 9 1 47 
Thursday 2 , 00 Mile 20 1 3.3 10 : 52 
Fri.day 2 . 00 Mile 20 1 40 10 1 46 

8 Monday 2 , 00 Mile 21 1 ;#  12 1 23 



number of calories they c onsumed each day. Group I attempted to c onsume 

fewer calories than they had previously and Group II wa s instructed to 

continue their regular eating habits. Charts developed by the i nve sti­

gator were used by the subject s to fill in the approximate amounts and 

types of food plus the approximate number of calorie s in each food. 
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Every Thursday the subjects would report with their charts to the inve sti­

gator . Hone sty· and accuracy were empha sized. Appendix A indicate s the 

caloric chart which wa s used. Table IV indicate s calorie con sumption 

mean per week for Group I and Group II and� appears in Appendix B. 

Method of C ollecting Data 

Identical procedure s of mea surement were used for all subjects on 

all te sts . Dre s sed in a minimal amount of clothing, the subjects ' 

weight , height , three girth mea surements , and two skinfold mea surements 

were taken and recorded. 

Weight. Each subject wa s weighed in a minimal amount of clothing 

to an accuracy of one-quarter pound. Data appear in Table VIII , 

Appendix B. 

Height . Height wa s mea sured to the neare st one-half centimeter ,  

each subject with her feet flat , eye s  straight ahead , and back in c ontact 

with the mea suring rod. Each subject wa s instructed to reach the ceiling 

with the posterior-superior portion of her head. The height wa s then 

measured. Data appear in Ta ble IX , Appendix B. 

Girth mea surements . With the use of anthropometric tape , girth 

measurements were taken and recorded to the neare st one-half centimeter . 
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The ta.po w�s used· to measure the waist, hip, thigh , and upper arm . It was 

pulled just tight enough to be smooth . The subjects were instructed to 

stand with their feet in a natural position and body erect. The waist 

measurement was taken around the waist just above the iliac crest but 

below the la st rib .  The hip measurement was taken around the hip on a 

line from the lateral projections of the greater trochanters of each 

femur bone. The thigh measurement was taken at a line around the �high 

below the gluteus maximus muscle fold. The upper arm girth measurement 
-

was made around the right arm at a line below the insertion of the 

deltoid muscle with the arm adducted and hanging freely at the subject's 

side. Data appear in Table X, XI ,  and XII for hip , thigh, and arm 

measurements respectively and appear in Appendix B. 

Skinfold measurement. Three measures of adipose tissue were ta.ken 

from each of the two sites on each subject using the Lange Skinfold 

Calipers. The mean of the three measurements was calculated and recorded 

in millimeters . From these computed means, · the density was computed 

employing the formula recommended by Sloan. 5 

Density = 1. 0764 - 0. 00081 { Suprailiac ) 0. 00088 (Arm) 

5 ' 
. A. W. Sloan, J. J. Burt , and C. s. Blyth , "Estimation of Body Fat 

in Young Women , "  Journal of Applied Physiology, 17 1 967-970 , November, 
1962 . 

-



From this density formula, the percent of body fat was calculated 
. 

6 by using a formula by Brozek. 

4. 57 
Percent Body Fat = density - 4 . 142 

To measure skinfold, loose tissue on the specific parts of the 

body was grasped. This tissue included a double layer of skin plus 

subcutaneous fat. Muscle was not included in the measurement. Skinfold 

measurements were taken on the right side of the body at the locations 

of the suprailiac crest and over the triceps of the upper arm. 

The suprailiac skinfold was taken on the right hip at a point at 

the top of the crest of the illium or hip bone.7 A vertical grasp of 

skin was taken and the calipers grasped about one centimeter below the 

site where the skinfold was lifted. 

The upper arm measurement was taken on the triceps at a point half-

way between the tip of the acromial process and the tip of the elbow. The 

shoulder was adducted and the elbow bent at a ninety degree angle while 

a grasp of skin was taken. The arm was then dropped and hung freely. The 

skinf old was lifted on the back side of the right arm parallel to the long 

axis of the arm. The calipers grasped about one centimeter below the 

site where the skinfold was lifted. Data appear in Table XIII , Appendix B. 

6Josef Brozek, "Densitometric Analysis of Body Compositions 
Revision of Some Quantitative Assumption, "  Annals of New York Academy of 
Science, 110 : 130 , 1963. 

· ?Henry J. Montoya (ed . ), An Introduction to Measurement in 
thysical Education, Vol. II, Growth , Develooment , and Body C omposition 

Indianapolis, Indiana a Phi Epsilon Kappa . Fraternity, 1970) , pp. 55-56 . 
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Cardi o-re sp:iratory e ff'"iciency . Astrand ' � Predicted Mr.i.ximal Oxygen 

Uptake Te st wa s used to mea sure cardio-re spiratory efficiency in each of 

the subjects . 8 The te st wa s used to predict the maximum oxygen uptake 

from the steady state of the heart during subr.1.B.Xi:m..�l exerci se . P edal 

frequency wa s kept c onstant by the use of a metronome as each subject 

rode the bicycle ergometer six minute s ,  beginning at a load of one and 

one-half kilograms and with a pedal frequency of fifty revolutions per 

minute . The heart rate of each subject wa s taken with a stethosc ope the 

la st fifteen sec onds of each minute . The -. intensity of the work brought 

the heart rate to a steady st.ate of 130 to 150 beats per minute after 

six minute s • . If the heart rate did not reach a steady state of 130 

beats per minute after two to three minute s ,  the work load wa s increa sed 

by one half kilogram. Al so if the heart rate exceeded 150 beats per 

minute at any time during the six minute s ,  the work load wa s · decrea sed 

by one half kilogram. . An average of the la st two minute s wa s used to 

predict the maximal oxygen uptake in liters per minute . The subject ' s 

weight wa s the ba si s for rec ording maximal oxygen uptake in milliliters 

per kilogram o� body weight per minute (nil/kg/min) by employing the 

Astrand Rhyming nomogram. Prior to the initial te sting , the subjects 

were oriented to the riding on the ergometer. Data appear in Table XIV ,  

Appendix B .  

Te�s see Self Conceot Scale . The self conc ept has bec ome a popu­

lar and important means of. studying and understanding human beh2�vior . lh e  

8Per-Olaf . Astrand, Work Te st with the Bicycle Ergomej:,er (Yarber 
Sweden & Monark-C re scent �PP •  16-39. --
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individual ' s  c oncept of himself ha s been demonstrated to be highly influ-

ential in much of hi s behavior and al so to be directly related to his 

general personality. 9 

The Tenne s see Self C oncept Scale i s  compri sed of 100 sel.f 

de scriptive statements which the subject used to portray hi s own picture 

of himself . The scale is available in two forms ; the Counseling Form 

and a Clinical and Re search Form. In thi s study, the Counseling Form 

wa s admini stered , because of it s appropriatene s s  for self-interpretation , 

to both Group I and Group II on February 3, _1972 , and again on March Jl , 

1972 . 

At the time of the te sting , the subjects were not told the te st 

dealt with self concept . They were instructed to fill out the que stion-

naire and to answer the que stions hone stly. Also they were told that no 

one other than the inve stigator would see their answers .  The te st 

covered ten general areas which were a " self critici sm, " .. identity, " 

"self sati sfacti on , 0 "behavi or , " "physical self , " "moral-ethical self , " 

"personal self , " "family self , " " social self , '' and the "total positive 

score . .. The "total positive score " wa s used by the inve stigator to 

determine change s in self c oncept , because , in Fitts '  e stimation , it i s  

the most important single score on the Counseling Form.  It  reflects the 

overall level of self e steem. 10 

�
William H .  Fitts , Tenne ssee  Self C oncept Scale ( Na shville , 

Tenn� ssee & C ounselor Rec ordings and Te sts , 1965) , P • 1. 
lO

ib . d 2 i . ,  P •  • 
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Table VI indicate s the means of ten area s of the Tenne ssee Self 

C oncept Scale from Test I and Test II of Group I and Group II . Table VII 

indicate s the raw data for the Tenne s see Self C oncept Scale . Both 

tables appear in Appendix B. 



CHAPTER IV 

ANALYSIS AND DISCUSSION OF RESULT S 

Organi z ation of Data for Analysi s 

The data c ollected in thi s study were analyzed to determine th e 

signifi canc e  of the change s in the selected parameters from Te st I to 

Test II for the C ontrol Group a s compared to the change s from Te st I to 

Te st II for the Experimental Group . The data were also analyzed to deter-

mine wh at change s occurred in the Experimental Group a s  a re sult of a 

di scontinuance of the exerci se and voluntary diet control program . 

An analysi s of c ovariance wa s c ompleted to c ompute an F ratio to 

determine whether there wa s a significant difference among the change s of  

the groups '  means from Test I to Te st II , 1 The analysi s of c ovariance 

corrected final mean s to  acc ount for initial mean difference s  between the 

groups , 2 The , 0 5 level of c onfidence wa s acc epted a s  the minimal level 

.needed in order for a difference to be c onsidered signifi cant . Raw 

score s for all parameters appear in Appendix B ,  

Analysi s of the Data 

Table II shows the pre-training and p o st-training mean s for the 

two groups in the paramete r s  mea sured ,  and the final te st means 

( Te st III ) from Group I .  

lJer ome C ,  Weber and David R .  Lamb , Sta ti sti c s  � Re search in 

Physi cal Educ a ti on ( St .  Loui s : The C ,  V, Hosby C ompany , 197 0) , P •  151 . 

2Ibid , ,  p .  146 , 
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TABLE II 

TABLE OF MEAN CHANGES ON ALL PARAMETERS 

GrouE I Grou12 II 

Variable Test I Te st II Te st III Test I Test II 

Body Weight 
154. 20 150. 06 151 . 40 ll1-7 . 83 149. 59 (lb s . )  

Wai st 
76 , 71 73. 71 75 . 21 76 . 00 76 . 10 

(cm, ) 

Hip 
(cm, ) 100 . 50 98. 03 99. 19 99. 15 99 . 59 . 

Thigh 
(cm. ) 

65 . 05 62 . 84  63. 98 59 . 77 59. 92 

Arm 28.47 27 . 48 28. 34 28. 15 28. 60 
( cm. ) 

Percent Body 28. 42 25. 89 26 . 69 27 . 81 27 . 39 
Fat (%) 

Maximal Oxygen 
Uptake (ml/kg/min) 

31 . 10 45. 48 37 . 20 J0 . 81 }4 . 12 

·Total Positive 319 . 48 3)4 . 48 315. 31 319. 62 
Score (point s )  
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The limits which the F ratio needed to reach to achieve significance 

with one and fifty-two degrees of freedom was 4. 04 at the . 05 level of 

confidence and 7 . 19 at the . 01 level of confidence. 3  Table III shows the 

analysis of covariance for the two groups in the parameters measured. The 

F ratio s  of 22 . 926 , 24. 295, 27 . 033,  22 . 157 , 22 . 611, 15. 867 ,  and 64. 633 

obtained for waist , hips, weight, arm, percent body fat, thigh, and 

cardio-respiratory efficiency indicated a significant difference among the 

groups beyond the . 01 level of confidence. The F ratio for "total posi­

tive score" on the self concept scale did not indicate a significant dif­

ference among the groups. From looking at the means, it can be seen that 

the Experimental Group showed a significant improvement over the Control 

Group in all parameters except "total positive score. " 

Di scussion of Results 

A stu�y of statistical information compiled as a result of this 

study indicates that the Experimental Group improved to a significant de-

. gree over the Control Group in the changes of waist measurement , hip 

measurement,  ann measurement, thigh measurement, body weight, percent body 

fat, and cardio-respiratory efficiency as measured by t�e predicted maxi­

mal oxygen uptake test.  Within the limitations of this study, exercise, 

jogging, and diet would seem to be a good program for college women for 

improvement in the above parameters. No significant difference among the 
groups was found in "total positive scores" on the Tennessee Self' C oncept 
Scale. 

Jibid. , P • 232 .  



Variable 

Body Weight 

Wai st 

Hips 

Thigh 

Arm 

Percent 
Body Fat 
Cardio-
Respiratory 
Efficiency 
Total 
Positive 
Score 

TABLE III 

RESULTS OF ANALYSIS OF COVARIAN'CE ON ALL PARAMETERS 

TEST I - TEST II 

Source of SS MS 
Covariance df (Adjusted )  (Adjusted) 

Treatment 1 410. 09 410. 09 
Error 52 788. 76 15. 17 

Treatment 1 120. 82 120 . 82 
Error 52 274. 10 5 . 27 

Treatment 1 122. 69 1.22. 69 
Error 52 262. 81 5. 05 

Tre�tment 1 45. 38 45. 38 
Error 52 148. 60 2 . 86 

Treatment 1 25. 48 25.48 
Error 52 59 . 58 1 . 15 

Treatment 1 59. 92 59. 92 
Error 52 137 . 88 2. 65 

Treatment 1 1706. 31 1706. 31 
Error 52 1372 . 53 26. 40 

Treatment 1 2055. 05 2055. 05 
Error 52 34904. 96 671. 25 

*F. 05(1/52 ) = 4. o4, F. 01(1/52 ) = 7 . 19 

Jl 

F* 

27 . 033 

22 . 926 

24. 295 

15. 86? 

22 . 157 

22 . 611 

64. 633 

3. 06 
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The inve stigator found remarkable improvements in the anthr opo-

metric mea surements of the subjects as a re sult of a.n exerci se and die t  

program. Significant losse s  were found in all four mea surements taken . 

In Krause ' s  study, the jogging program, without a diet routine , showed a 

significant improvement in only thigh mea surement , with no significant 

Lr, change in wai st , hip , or arm. Roby and Davis indicated that fa.t deposits 

tend to accumulate - in the thigh and hip region s  in women . During weight 

los s ,  fat will be reduced all over the body but in proporti on to the 

amount pre sent at any given site or location . 5 Fox indicate s that 

exerci se during wei ght reduction and a sound diet �re two nec e s sitie s in 

pre,1enting obe sity. 6 Thi. s i s  als o  in agreement w-lth C ooper who explains 

that exerci se alone will not take off weight but calorie intake must be 

le ssened . 7 The re sult s of the current study support this literature .  

The Experimental Group , involved in dieting and exerci se , did have 

more significant physi ological change s than the subj9cts in Kra.use � s 

jogging program. Perhap s thi s wa s due to the additional diet factor ,  but 

could be attributed to the greater amount of exerci se as c ompared to tha.t 

admini stered by Krause . In the Krause inve stigation, jogging wa s the only 

4
J o  Ann Krau se ,  "Effects of An Appetite Suppre s sant and Exercise 

Upon Selected Physi ological and Anthropometric Mea surements in Overweight 
C ollege Women" ( unpubli shed Ma ster ' s  thesi s ,  South Dakota State Univer­
sity, Brooking s ,  South Dakota , 1971 ) , PP • 40-41. 

5Frederick B . Roby and Rus sell P "  Davi s ,  Jogging For Fitne s s  and 
Weig� Co11k21 (Phil8.delphia 1 W. B .  Saunders Company, 1970 ) , PP • 22-26. 

6samusl M. Fox III , pbe sitz a nd �alt� (Was�ington , D .  C . a U .  S .  
Department of Health , Education , and Welfare , 1966 ) , P •  46 . 

7K· th H. C A b · c s  {'New York • ¥. Enan� C ompany, Inc . enne .. e ooper s  ero i . · � Jo. v ..... 

1968) , pp . 136-137 . 
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form of exercise �nd wa s administered four days a week , for eight weeks .  

Subjects in  the pre sent study exercised five days a week and jogged on 

the average of four days a week for thirty-six training days . The 

jogging was also done over a longer di stance than in Krause ' s study. 8 

It was evident to the investigator that the subjects were being 

exerci sed adequately. Each day two levels of XBX were c ompleted by each 

subject,  each one within twelve minute s .  There were c omplaints of s ore -

na ss throughout the jogging program, and each day from ten to fifte en 

subjects found it nece s sary to have their ankle s taped. 

Cooper state s that if exercise is of sufficient intensity and 

duration, a training e ffect will be produced which will increase the 

capacity of the body to utilize oxygen.
9 

Cardi.o-respiratory eff�ciency, 

in the present study, increa sed in the Experimental Group from a mean of 

31. 10 ml/kg/min for Te st I to 45. 48 ml/kg/min in Te st II . 
10 Krause , 

Y lJ L 12 h 1 t d . f . eager and Brynte son ,  · and engkeek ave a s o  rep or · e  signi icant 

increa se s  in card:i. o-re spiratory fitne ss a s  a re sult of exerci sing pro-

grams,  however, their reported increa se s were not as great as were found 

8Krause , op . cit. , P• 23. 

9co oper , op . cit. , P •  16. 

10i(rause , op . cit . , P •  41. 
llsusan Yea.gar and Paul Brynteson, "Effects of Varying Training 

Peri ods on the Development of Cardiovascular Efficiency of C ollege 
Wo111en , " Re search Quarterly, 41 1 590 , December ,  1970 .  

12Betty Lengkeek s " Selected Anatomi�al and Physiological Re spo�se s  
a s Affected by a Rope-Sldpping and Cycling P:ogram �or C?llege Wom�n ,  n 

(unpubli shed 1'1a.ster ' s  the si s ,  South Dakota S�ate University, Bro okings , 
South Dakota , 1971) , p .  41. 



in this ·study. Subjects in Krause ' s  j ogging nrogram increa sed in cardi o-
• L 

re spiratory efficiency from 28. 15 ml/kg/min to 32 e 82 rrll/kg/rrdn, an in­

crea se of only 4. 67 m.1/kg/min13 compared to the increase of 14 . 38 

rril./kg/min in the present study. Yeager ' s  subjects , who exerci sed thirty 

minutes ,  three days per week , increased in maximal oxygen uptake from 

38 to 46 ml/kg/min, 14 
which was below the increase found in this study, 

Such results provide further evidence a s to the sufficiency of the 

exerci se program followed in the current study c 

Although the mean weight loss in the Experimental Group wa s only 

4, 14 pounds compared to a 1. 76 pound increase in the c ont�ol group , thi s 

repre sented a significant difference between the two groups.  All but 

four subjects in the present study, involved in the thirty-six day 

training program . showed a decrease in weight. Individual losses  va.:r,ied 

from -0 . 75 pound to -10 . 75 pounds .  This indicates that body weight can 

be reduced by vigor ou s  daily exerci se with a c omb:tned voluntal'Y diete  

Krause found a we:i.ght loss in her subjects o f  2 , 86 pounds after eight 

weeks of jogging which was less  than the weight loss found in the present 

studyo l5 

Norms had been previously e stabli shed u sing percentile score s of a 

standardized group test on the Tennes see Self Concept Scale . A broad 

sample of 626 people from various parts of the country ranging in age 

lJi<.:rause , op . cit. , P •  64. 

14Yeager and Brynte son , loo . cit. 

l.5Jcrause , op . cit. , P •  52. 
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from twelve to sixty-eight were used as  subjects . "16 In comparison to the 

establi shed nol-ms , for Te st I (initial te st ) , Group I ' s  "total positive 

score" mean was found to be in the fortieth percentile . For Test II 

( final te st) , the mean for Group I increased to the forty-sixth percentile . 

The mean scores of Group II changed slightly from the thirty-ninth per­

centile for Te st I to the fortieth percentile for Test II . 

Although there wa s no significant difference in changes from 

Test I to Test II between Groups I and II , there was a positive increase 

in nine out of the ten areas of the self concept te st for the Experimental 

Group from Te st I to Te st II . The "total positive score" mean incre2. sed 

from 319 . 31 to 334 . 48.  Thi s increase i s  consi stent with most finding s 

and reports .  Strang states ,  " • • • acceptance of bodily change s con­

tribute s  to the self' concept. "17 

Perhaps the weight loss  of the group , even though signi:ficant ; was 

not great enough to cause the difference in the change in "total positive 

score" between Group I and Group II to reach the . 05 level of confidence .  

Although a change may not have been significantly evident on the Tenne ssee 

Self C oncept Scale , Schneiders  believe s that body image , size and appear­

ance have deep seated psychological implications . 18 P�rhaps the eight 

16william H .  Fitts ,  Tenne ssee S0lf Conce)t Scale (Nashville , 
Tennessee s  Counselor Recording and Tests , 1965 , P• 13.  

17Ruth Strang , The Adole scent Views Himself (New York s The 
Macmillan Company, 1963)'";" P • 81 . 

18Alexander A .  Schneiders ,  Adolescents � the Challenge of 
Maturity (Milwaukee a  Bruce Publi shing Company, 1965) , PP • 195-197 . 
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week program in the current study wa s not long enough to cause significant 

changes in self concept if,  a s  Schneiders proposes , "  this i s  a "deep 

seated" trait.  

Even though self concept results were not statistically significant, 

all subjects who lost weight indicated to the investigator that they felt 

their self image had improved. The subjects believed that their c onfi-

dance in themselve s increased as they found they could improve in the 

number of sit-ups done or in the number of laps run. Jacob believes con-

fidence can be built through physical education activitie s .  The individ-

ual learns to appreciate her own body through a reinforcement of "what I 

can do. "19 Also , Zakraj sek states that good physical education programs 

offer one the opportunity to meet succes s ,  build self confidence ,  stabil-

ize emotional and mental health , and formulate positive attitudes toward 

himself. 20 

For the intere st of the investigator ,  the Tenne s see Self C oncept 

Scale wa.s also admini stered to the 1972 top five Miss  South Dakota State 

University queen candidate s .  Their "total positive score" mean was 360 

which was much higher than the "total positive score" means from the 

Experimental Group , and ranked in the fifty-fifth percentile . According 

to Fitts , persons with high scores tend to like themselves ,  feel that they 

. 19Joseph s .  Jacob ,  "Psychiatry, the Body Image and Identity, " 
Values · in. Sports (Wa shington , D.  C . a  AAHPER, 1963) , P •  201 . 

20norothv B .  Zakraj sek , "The Relationships Between Sel.f C oncept ,  
Motor Ability, �nd Peer Evaluati on for Junior H�gh S�hool Girls , " 

. (unpublished }1aster ' s  thesi s ,  Michigan State University, Ea st Lansing ,  
1966 ) , P •  40. 



are persons of value and worth, have confidence in themselves, and 

act accordingly.21 The mean score of the five queen candidates on the 

"social aspect" of the test was 74. o  (fifty-eighth percentile ) in compari­

son to the Experimental Group 's  mean scores of 64.45 (forty-fourth 

percentile ) for Test I and 67.52 (forty-ninth percentile ) . for Test II . 

This section of the test refers to "self as perceived in relation to 

others," It reflects the person ' s  sense of adequacy and worth in his 

social interaction with other people .22 Cratty states that according to 

Coleman in his study, "The Adolescent Society, " girls could succeed 

socially by being attractive, dressing well, • • •  023 

A final test (Test III ) was administered to the Experimental 

Group six weeks after the completion of the exercise and diet program. 

The results of Test I to Test II from the Experimental Group show a 

mean weight loss of 4.14 pounds. The mean change in weight from Test II 

to Test III ·was a gain of 1. 34  pounds. Subjects tended to lose weight 

during the training period b�t could not continue this loss after the 

program. Similar changes also occurred in the Experimental Group with 

all other measurements. Subjects tended to improve in all parameters 

during the training period, but began to return to the' point from which 

they started after the exercise program. This is in accord with Modell 

who has done considerable work in the area of drugs. · He states that 

21Fitts, op. cit., P • 2. 

22Fitts, op. cit., P • J. 

23Bryant J .  Cratty, Movement, Behavior, � Motor Learning 
(Philadelphia • Lea and Febiger, 1964), P • 126 . 



ninety percent of obesity cases are psychogenic.  Regardles s  of the 

mea sures used to help the obese patient lose weight, unles s  something 

positive is  done about the psychogenic factors involved , when drug 

treatment stops ,  the painfully lo st pounds will inevitably find their 

way back , 24 Although Modell dealt with a drug treatment , the investi-

gator believes the treatment of exercise and diet could also apply, 

24walter Modell ( ed • . ) , Drugs of Choice 12.ZQ.-1971 ( St ,  Loui s a  The 
C ,  V, Mosby Company, 1970 ) , P • 284 • . 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

The purpose of thi s study wa s twofold s t o  analyze the effec ts of 

a c ombination exerci se program and voluntary diet on selected a nthropo­

metric and physi ological variable s of overweight girls , and to determine 

if measurable changes in self c oncept were evident. 

The subjects in thi s study were fifty-five female students at 

South Dakota Stat.e Um:versj_ty who were c onsidered 0verweight by a factor 

of twenty-five percent body fat . All subjects were pr� -te sted to deter-

mine their initial physical characteri stic s as mea sured by the following 

/ 

parameters & six anthropometric mea surements ,  cardio-re spiratory Gfrici-

ency, and "total positivo sc ore" on the Tenne ssee Self C onc ept Sea.le . 

The sub ject s w�re randomly a s si gned to the Experimental Group 

or C ontrol Group after the initial te sting . The Experimental G�oup took 

part in a thirty-six day exerci se and j ogging program and voluntary diet � 

Thi s study, including all te sting peri ods , wa s c ompleted o:rer a 

period of eighteen weeks and six days , f:rom January 6 ,  · 1972 , to 11ay 16, 

1972 . The experimental t!"eatment wa s a peri od of thirty- six training 

days beginning F'ebruary 7 ,  1972 , and ending March JOs 1972 with Tes1.r � 

preceding the treatment . Te st II followed the thil,.ty-six. day treatment . 

All pa1.,.ameters were mea sured in both test s .  Exact tests were admin­

i stered on the same date s to the C ontrol Group . The Experimental Group 

wa s given an additional follow-up te st on May 15 and 16 on all parameter s 

except the self c oncept scale � 



r 

( 

The analysi s of covariance technique was used to compare the 

effects of the change s in the Experimental Group to the changes in the 

C ontrol Group from Te st I to II . The . 05 level of c onfidence wa s 

accepted a s  the minimal level needed in order for a difference to be 

significant. The re sults revealed that the Experimental Group improved 

in all variable s  to a significant degree over the C ontrol Group with 

40 

the exception of self c oncept . Results in Test III for the Experimental 

Group revealed that all parameters began to retrogre ss towards Te st I 

levels after a di scontinuation of the exerci se and voluntary die t  

control program. 

C onclusion s 

Under the c onditions of thi s pre sent study, and within the 

limitations de scribed, the following conclusions were d.rawn a 

1. Significant improvements in physiological and anthropometrical 

variables occurred as a re sult of a voluntary diet and exerci se program. 

2.  Significant but small improvements in body weight and girth 

measurements doe s  not bring about concurrent significant change s in 

self concept . 

Recommendations 

The following recommendation i s  made for further studys 

1.  Because of the great intere st by overweight college women, that 

a program similar to thi s should be made a part of the curriculum of 

Health , Physical Educati on and Recreation at South Dakota State University. 
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APPENDIX A 

FOODS AND THEIR NUMBER OF CALORIES 

Dairy Product s 

Fat s1 

Butter 
Chee se 

Cheddar 
C ottage 
Cream chee se 
Swi s s  

Cream 
Whipping cream 
Ice cream (plain ) 
Milk 

Fluid, whole 
Fluid , non-fat 
Malted beverage 
Sherbert 

Oils 

Cooking fat s ,  vegetable 
Margarine 
Mayonnaise 
Oils ,  salad or cooking 
Salad dre s sing , French 

Fruit s 

Blueberrie s  ( raw) 
Blueberrie s ( end. , sweet ) 
Cranberrie s : ( raw ) 
Cranberry sauce ( canned) 
Ra spberrie s , red ( frozen ) 
Strawberrie s ( frozen ) 

Citrus fruit 
Grapefruit ( raw) 
Grapefruit ( canned)  
Orange 
Tangerine 

Melon 
Cantaloupe s 
Watermelon 

716 

398 
95 

371 
3?0 
204 
130 
207 

68 
36 

104 
123 

BP# 
320 
J08 
384 
394 

61 
98 
48 

198 
98 
95 

40 
72 
45 
44 

20 
28 

1 tbsp . 

l oz . (l" cube ) 
1 oz . cottage 
1 oz . 
1 oz . 
1 tbsp . 
1 tbsp . 
1 slice 

1 cup 
1 cup 
1 cup 
1/2 cup 

1 cup 
l tbsp . 
1 tbsp . 
1 tbsp . 
1 tbsp. 

1 cup 
1 cup 
1 cup 
l cup , 
J oz . 
J oz .  

1 cup sections 
1 cup 
1 medium (2  1/2" diameter ) 
1 medium ( 2 '' diameter) 

1/2 melon ( 5" di.ameter ) 
1/2 slice ( J/4" x 10" ) 



Tree , Vine and Other Fruits 
Apples ( raw) 
Apricots ( canned, sweet ) 
Banana 
Cherrie s ( raw) 
Cherrie s ( red, sour, canned) 
Date s (dried) 
Figs ( canned ,  sweet ) 

Grapes 
Peaches ( raw) 
Peache s ( canned, sweet ) 
Pears ( raw) 
Pears ( canned , sweet ) 
Raisins (dry) 

Fruit Juice s 

Apple juice ( frozen or canned) 
Apple sauce ( frozen or canned) 
Fruit cocktail , ( canned, sweet ) 
Grape juice ( canned, sweet ) 
Grapefruit juice ( canned , sweet ) 
Orange juice ( fre sh )  
Orange juice ( canned)  
Pineapple juice (canned) 
Prune juice ( canned ) 
Tomato juice ( canned) 

Grains and Grain Product s 

Bran Flakes 
Corn Flake s  
Oatmeal , cooked 
Puffed Rice 
Puffed Wheat 

Baked and C ooked Product s 

Breads 
French or Vienna 
Rai sin 
Whole wheat bread 
Rye bread 

58 
80 
88 
61 
48 

284 
113 

46 
68 
63 
68 

268 

.50 
72 
70 
67 
.52 
44 
44 
49 
71 
21 

292 
38.5 

63 
392 
355 

270 
284 
240 
244 
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1 medium ( 2t" diameter) 
4 medium halfs , 2 tbsp. 
1 medium ( 6  x lf" )  
1 cup pitted 
1 cup pitted 
1 cup pitted 
3, 2 tbsp. sirup 

1 cup 
1 cup 
1 medium 
2 halfs , 2 tbsp. sirup 
1 cup 

1 cup 
1 cup 
1 cup 
6 oz . 
1 cup 
1 cup 
1 cup 
1 cup 
1 cup 
1 cup 

1 cup 
1 cup 
l cup 
l cup 
l cup . 

1 lb. 
1-1/2" slice 
1-1/2" slice 
1-1/2'' slice 



· " 

Cake s 
Angel F'ood 
Foundation 
Fruit, dark 
Plain 
Sponge 

C orn bread 
Crackers , graham 
Crackers ,  saltine 
Doughnuts 
Fig bars 
Gingerbread 
Macaroni and chee se cooked 
Muffins 
Noodle s ,  c ooked ( egg ) 
Pancakes ,  wheat 
Pancake s ,  buckwheat 

Pie s 
Apple 
Mince 
Pumpkin 

Pretzels 
Rolls , plain 
Rolls ,  sweGt 
Spaghetti , C ooked 
Waffle s 

Nuts and Nut Produc t s  
Almonds ,  dry 
Brazil nut s ,  shelled 
Ca shews , roasted 
Che stnuts , fre sh 
C oc onut , dry , sweet 
Peanuts ,  roasted 
Peanut butter 
Pecans ,  raw 
Walnuts ,  raw 

Meat Poultr and Sea F o od 

Beef 
Chuck , c ooked 
Hamburger 
Porterhouse , c o oked 
Rib roa st , c o oked 
Round , cooked 
C orn beef,  canned 
C orn beef ha sh , canned 

270 
350 
354 
327 
291 

219 
393 
431 
425 
350 
327 
211 
280 

67 
218 
176 

246 
252 
202 
369 
309 
323 
149 
287 

597 
�-6 
578 
191 
556 
559 
576 
696 
654 

309 
364 
342 
319 
233 
216 
141 

211 section of 3n cake 
l square , Jx2xl 
2x2xt 
l cupcake 
2" section of 8" cake 

1, 2" muffin 
2 medium 
2 ,  2"  square 
l 
l large 
1, 2" cube 
l cup 
1 ,  2" muffin 
1 cup 
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1 ,  4'·' sector of 9" diam. 
1 ,  4" diameter 

1 ,  4" sector of 9" diam . 
1 ,  4u sector of 9" diam. 
1 ,  4" sector . of 9" diam . 
5 small sticks 
1 roll 
1 roll 
1 cur 

1 1 ,  4tx.5x2 

1 cup 
1 cup 
l cup 
20 che stnuts 
1 cup shredded 
1 cup · 

1 tbsp . 
1 cup of balve s 
l cup halve s 

3 oz . chuck 
3 oz . ground 
3 oz . steak 
3 oz . roast 
3 oz . round 
3 oz . c orned 
3 oz . hash 



Dried or chipped beef 
Roast beef, canned 

Lamb 
Medium fat , raw 
Rib chop , raw 
Rib chop , cooked 
Leg roast , raw 
Leg roa st ,  cooked 

Pork 
Bacon , fried 
Ham , fre sh ,  raw 
Ham, cured , c ooked 
P ork lunche on meat , canned 

Veal 
Veal , medium fat 
Veal cutlet ,  c ooked 
Stew meat,  cooked 

Variety Mea ts and Mixture s 

Chile c on carne 
Liver ,  beef, raw 
Liver , beef, fried 
Sausage , bologna. 
Sausage , frankfurter ( c ooked) 
Sausage , pork , raw 

Fi sh and Sea Foods 

Bluefi sh , baked 
Frog leg $ ,  raw 
H�ddock ,  c ooked 
Halibut , c ooked 
Lobster , canned 
Oystel'."' stew 
Salmon, canned 
Sardine s ,  canned 
Scallop s ,  raw 
Shrimp , canned 
Tuna fi sh 

Chicken , fryers , raw 
thicken, r oa ster, raw 
Du.ck 
Goose 
Tu.rkey 
Egg s ,  �aw , wh ole 

203 
224 

317 
356 
418 
235 
274 

607 
J4l:. 
397 
289 

190 
219 
296 

600 
136 
208 
221 
248 

155 
73 

1.58 
182 

92 
91 

203 
278 

78 
127 
198 

112 
200 
322 
366 
268 
162 

2 oz . dried 
3 oz . roa st 

J oz . 
4 oz . ch op 
4 oz . chop 
3 oz . roast 
3 oz . roa st 

2 slices 
3 oz . ham 
3 oz . ham 
2 oz . 

4 oz . 
3 oz . cutlet 
3 oz . 

1 cup 
3 oz . 
2 o z .  
lxlt" diameter 
1 , 7x3/4" 

4. oz . 
4 o z .  
1 fillet L�xJxt" 
1 fillet 4xJxt" 
3 oz • . 

1 cup , 6-8 oysters 
3 oz . 
4 oz . 
4 oz . 
3 oz .  
3 oz . drained 

1 brea st 
4 oz . 
4 o z . 
4 oz . 
4 oz . 
1 medium 
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Sugars . and Sweet s 

Caramels 
Fondant 
Fudge , plain 
Mar shmallows 
Peanut Brittle 
Choc olate syrup 
C ocoa (beverage with milk ) 
Honey 
Jellies 
Syrup 

(table blends ) 

Vegetable s 

Root s and tubers 
Beet s , red , raw 
Carrot s ,  raw 
Carrot s , canned 
Potatoe s ,  sweet , raw 

Sweet , boiled 
Candied 

415 
352 
411 
325 
441 
209 

95 
294 
252 
252 

42 
42 
30 

123 
123 
179 

7/8" square x 1/2"  
l "  square x 5/8" 
2"  square x 5/8" 
5 ,  1 1/2" diameter 
1 1/2° x 3" 
1 tbsp . syrup 
1 cup 
1 tbsp . 
l tbsp . 
l tbsp . 

1 cup diced 
grated , l cup 
diced , l cup 
1,  6" x 1 3/4" 
1 ,  5" x 2 1/2" 
1 ,  6" x 1 J/4" 
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Week 

February 7 - 13 
February 14 - 20 
February 21 - 27 
February 28 - March 5 
March 6 - 12 
March 13 - 19 
March 20- 26 
March 27 - April 2 
April 10 - 16 
April 17 - 23 
April 24 - 308 
May 1 - 7 
May 8 - 14 

APPENDIX B 

TABLE IV 

CALORIE CONSUMPTION 

Group I 

1208 
1256 
1299 
1195 
1271 
1251 
1289 
1408 
1612 
1527 
1494 
1705 

Mean 

50 

Group II 

1601 
1640 
1716 
1766 
1808 
1735 .  
1778 



Subject 

1 
2 
3 
4 
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 

Mean 

TABLE V 

PHYSICAL CHARACTERISTICS OF FIFTY-FIVE SUBJECTS AT 

THE BEGINNING OF THE STUDY 

Group Age Height Weight if, Body Fat 

I 19 166 . o 144. 75 25. 3 
I 20 177. 0 173. 50 31 . 2  
I 19 165. 0 147 . 25 28. 6 
I 20 163. 5 144. 25 32 . 4  
I 19 166. 0 152 . 25 28. 6 
I 18 1.54. 0 129. 00 28. 6 
I 19 167 . 5  1,54. 50 J2 . 2  
I 20 160. 0 16? . 00 J2 . 5  
I 18 170 . 0  138. 50 25.4 
I 19 166 . 5 141. 50 25. J  
r 20 161 . 5 137 . 75 25. 3 
I 29 152 . 5 164. 50 Jl . 7 
I 20 168. o 149. 50 25. J 
I 19 169. 5 193. 25 28. 2 
I 19 158. 5 138. 50 25. 3 
I 18 156 . 5  137 . 25 25. 0 
I 18 161. 0 145. 25 26. 8 
I 20 164. o  159. 00 27 . 2  
t 18 166 . 5  172 . 75 J0 . 6  
I 19 155. 5 173. 25 J2 . 7 
I 19 163. 0 149. 00 28. 6 
I 19 162 . 5 150 . 00 28. 6 
I 21 171 . 0 179. 00 30. 4  
I 18 170 . 0 175. 00 33. 8 
I 18 170 . 0 163. 75 28. 7 
I 19 158. 0 158. 00 · 29. 0  
I 19 167 . 0  136. 25 25. 2 
I 18 163. 0 130. 75 25. 6  

I 19 169. 5  166 . 50 26. 1  

I 19 . )4 164. 22 149 . 42 28. 42 
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TABLE V (Continued)  

Subject Group Age Height Weight 'f, Body Fat 

30 II 18 166 . 5 142, 25 25. 2 
31 II 18 163. 0 157 . 00 27 . 1  
32 II 19 166 . 0 135. 50 25. 4 
33 II 19 167 . 0  145 . 75 26 . 5  
34 II 19 167 . 5 141 . 75 29 . 5  
35 II 19 165. 0 172 . 50 28. 6 
36 II 19 161. 0 126 . 50 26 . 8  
Yl II 19 169. 5 175. 50 29 . 8 
38 II 19 162 . 0 135. 00 29. 7  
39 II 21 1.54. 0 130 . 75 26. 2  
40 II 18 167 . 5 174. oo 31. 7  
41 II 19 162 . 0 1)6 . oo 25. 2 
42 II 18 169. 5 163 . 25 28. 8 
43 II 19 168. 5 156 . 75 29 . 5 
44 II 18 163. 5  158 .25 25 . 2  
45 II 19 172 . 0 152 . 00 29. 8 
46 II 18 165. 0 131 . 00 26. 9 
47 II 21 167 . 5  197 . 75 34. 3 
48 II 20 166 . 5 142 . 75 30 . 4  
49 II 18 162 . 5  153. 50 26 . 5 
50 II 18 151. 0 120 . 50 25. 2  
51 .II 19 156. 0 129 . 75 29. 3  
52 II 19 156 . o 129 . 75 27 . 3  

53 II 18 167 . 0  123. 50 26 . 1  

54 II 18 176 . 0  162 . 50 27 . 3  
55 II 18 156 . 5  134. 25 25 . 2  

Mean II 18. 77 164. 75 147 . 85 27 . 81 
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TABLE VI 

TENNESSEE SELF CONCEPT SCALE 

MEANS OF TEST 1 AND TEST 2 OF GROUP I AND GROUP II 

Group I Group II 
T1 T2 Tl T2 

Self Criticism J7 . 69 J6.45 38. 54 37 . 65 

Total 
Positive Score 319. 31 3)4.48 315. 31 319 . 62 

Row I 119. 83 125.48 116. 39 118. 73 
· (Identity) · 

Row II 93 . 03 98.48 89. 46 94. 65 
( Self-satisfaction) 

Row III 106. 59 110. 55 101.46 105 . 73 
(Behavior )  

Column A .59. 52 64. 07 57 . 69 59 . 54 
(Physical self) 

Column B 67 . 10 68. 00 63. 27 66 . 39 
(Moral-ethical self) 

Column C 61. 35 64. 38 57 . 08 60. 04 
(Personal self) 

Column D 67 . 69 70.48 66 , 08 67 . 27 
(Family self) 

Column E 64. 45 67 . 52 63. 50 65. 69 
( Social self)  
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TABLE VII 

RAW DATA FOR THE TENNESSEE SELF CONCEPT TEST 
( Group 1 ,  Test 1)  

Self 
Sub j e.ct C riti - T otal 1 2 3 A B c D E ci sm p 

l J.}O 335 127 101 105 63 76 61 66 67 2 39 305 120 85 100 52 65 59 63 66 3 45 370 137 110 123 68 73 71 83 75 4 31 384 134 122 129 67 89 71 82 76 5 43 337 130 101 108 - 65 62 69 75 68 6 39 295 106 87 99 59 67 54 56 56 7 42 317 121 93 103 59 66 60 66 66 8 25 275 72 116 92 56 49 71 57 57 9 47 295 122 73 101 62 50 50 69 64 
10 35 286 103 92 93 57 65 .54 67 .55 11 29 336 129 94 117 66 Bo 57 67 69 
12 3.5 345 128 101 11.5 .59 81 70 70 64 
13 45 310 11.5 95 100 61 60 66 65 58 
14 41 285 , 107 82 95 58 59 . 47 49 70 15 43 320 125 89 106 58 64 57 77 64 
16 41 366 136 112 117 68 75 70 79 73 
17 33 304 11.5 83 104 50 69 60 57 66 
18 Lj.7 326 128 87 112 62 58 64 74 69 
19 37 295 121 68 106 52 58 59 67 59 
20 28 315 113 85 113 49 78  58 68 .58 
21 Y+ 307 120 86 100 .56 69 58 7 0  54 
22 47 286 108 7 8  99 5.5 59 56 52 64 
23 40 305 116 88 101 57 65 62 65 56 
24 31 317 118 89 112 52 67 59 78 63 
25 32 3.54 130 107 116 64 78 68 71 72 
26 44 301 119 90 95 53 65 57 63 66 
27 35 336 12.5 104 109 69 64 67 73 65 
28 31 316 121 84 107 65 61 58 64 64 
29 y.} 337 129 96 114 64 74 66 70 64 

Means 37 . 69 :ns. 62 119. 83 93. 03 106. 59 59. 52 67 . 10 61 . 35 67 . 69 64 . 45 



Sub- Self 
ject Criticism 

1 44 
2 37 
3 37 
4 32 
5 43 
6 38 
7 41 
8 35 
9 48 

10 38 
11 23  
12 41 
13 36 
14 39 
1.5 43 
16 33 
17 29 
18 45 
19 33 
20 24 

. 21 35 
22 47 
23 33 
24 41 
2.5 30 
26 4.5 
27 29 
28 30 
29 28 

Means 36. 4.5 

TABLE VII (C ontinued)  

RAW DATA FOR THE TENNESSEE SELF CONCEPT TEST 
(Group 1 ,  Test 2)  

Total 
p 1 2 J A B c 

336 127 103 109 70 71 63 
320 128 88 105 56 63 64 
372 147 112 115 70 74 72 
400 145 129 126 76 91 72 
360 144 109 107 - 69 68 66 
296 112 80 102 57 62 55 
334 122 107 105 62 67 61 
303 119 80 102 58 60 5l� 
285 116 69 100 58 45 .53 
J26 121 103 102 63 60 65 
397 131 129 138 70 90 7.5 
345 130 102 113 62 76 68  
320 / 114 96 110 65 64 63 
296 111 78 . 105 55 65 . 50 
360 122 112 127 66 74 71 
J62 126 117 118 70 70 71 
326 119 93 114 64 64 69 
352 137 92 123 73 68 67 
380 143 124 113 64 83 75 
336 122 99 118 65 75 60 
310 120 93 97 59 6J 63 
296 116 80 100 56 .56 60 
307 124 87 98 .58 64 63 

30.5 108 90 107 - .56 65 5.5 
35.5 133 103 119 67 73 70 
318 12.5 90 99 .58 63 65 

360 129 115 116 77 70  71 
326 128 89 109 69 66 63 

317 120 87 109 65 62 63 

55 

D E 

65 70 
7 0  67 
81 76 
8!+ 76 
8'+ 73 
60 60 
73 71 
62 67 
68 61 
68 70 
80 83 
72 67 
66 62 
54 71 
86 63 
79 72 
61 68 
71 73 
84 74 
7 5  64 
65 60 
63 61 
67 .57 
69 60 
7 6  69 
6.5 64 
71 71 
63 65 
63 63 

334 . 17 12.5.48 98. 48 110. 55 64. 07 68. 00 64. 38 70. 48 67. !$!.  



Sub- Self 
ject Criticism 

30 47 
31 43 
32 32 
33 41 
34 37 
35 37 
36 J4 
37 36 
38 41 
39 30 
40 38 
41 49 
42 20 
43 32 
44 l}.5 
45 38 
46 33 
47 47 
48 41..i-
49 44 
50 43 
51 34 
52 33 
53 44 
54 34 
55 46 

Mean s 38 • .54 

TABLE VII (C ontinued ) 

'RAW DATA FOR THE TENNESSEE SELF CONCEPT TEST 
(Group II , Test. 1) 

T otal 
p 1 2 3 A B c 

247 98 67 84 61 38 43 
286 116 70 102 54- 54 53 
322 112 101 101 64 70 68 
317 121 87 109 _ 54 69 63 
336 124 105 107 62 76 66 
3J4 134 103 96 62 69 61 
284 115 72 98 48 65 52 
327 123 90 11.5 62 63 63 
206 73 50 83 41 47 36 
360 126 109 125 65 72 73 
315 109 98 106 60 62 60 

335 120 107 108 69 57 62 . 

375 / 134 113 129 70 85 71 
301 117 77 106 5l 57 . 58 
317 119 90 108 55 62 59 
3.59 139 107 112 63 76 71 
329 121 97 111 59 75 58 

358 99 77 83 44 51 46 
310 144 97 97 58 64 65 
322 129 94 98 65 68 56 

335 94 65 77 45 47 32 

300 113 95 92 52 65 56 

359 132 .114 113 - 71 78 66 

265 112 72 80 55 41 45 
315 120 93 101 59 67 . 62 

285 112 76 97 51 67 39 

56 

D E 

57 49 
64 63 
53 69 
62 69 
73 59 
75 66 
57 62 
72 68 
41 41 
70 80 
66 65 
71 76 
77 73 
63 72 
73 68 
81 67 
70 67 
62 56 
55 66 
71 61 
61 51 
67 60 
74 70 
59 63 
67 59 
77 51 

315. 31 n6 . 39 89.46 101.46 57 , 67 63. 27 57 . 08 66 . 08 63. 50 



Sub- Self 
ject C ritici sm 

30 48 
31 33 
32 28 
33 39 
34 34 
35 39 
36 41 
37 33 
38 49 
39 26 
40 37 
41 45 
42 22 
1.,,3 38 
44 40 
45 30 
46 34 
47 37 
48 48 
49 39 

· 50 42 
51 42 
52 32 
53 45 
54 32 
55 46 

Mean s 37 . 65 

TABLE VII (C ontinued )  

R.AW DATA FOR THE TENNESSEE SELF C ONCEPT TEST 
( Group II , T e st 2 )  

T otal 
p 1 2 3 A B c 

255 105 63 87 64 38 38 
317 - 124 77 113 54 65 64 
366 128 122 117 70 80 75 
345 125 105 115 59 72 66 
:330 124 98 108 - 64 73 65 
344 129 106 108 61 74 65 
315 119 86 109 60 66 62 
Y+4 122 109 113 56 73 72 
265 96 73 95 50 52 44 
340 121 107 112 65 68 72 
317 116 96 104 57 69 57 
365 130 114 120 71 77 66 
375 , 134 117 125 74 86 6 8 
299 115 82 100 54 57 56 
296 113 83 100 53 57 60 
350 125 103 121 66 70 71 
349 120 109 120 6'7 78 64 
289 102 86 101 50 56 55 
333 121 10.5 107 64 72 66 
31.5 123 91 100 60 63 61 
229 93 63 74 42 49 31 
330 133 94 103 68 64 60 
J48 127 110 110 65 72 65 
274 104 8J 84 52 48 53 
310 120 93 97 55 72 59 
310 118 86 106 47 75 46 

57 

D E 

54 60 
66 64 
64 78 
74 74 
69 59 
75 - 68 
60 66 
74 68 
47 71 
66 69 
6 8  66 
75 75 
76 72 
61 69 
61 65 
77. 66 
70 70 
65 63 
62 69 
71 57 
65 42 
67 70 
7J. 72 
60 58 
66 58 
83 59 

319 . 62 118. 73 94 . 65 105 . 73 59 . 54  66 . J9 6o . o4 67 . 27 65 .69 
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TABLE VIII 

RAW DATA FOR BODY WEIGHT (LBS . ) 

Subject Group Te st I Te st II Te st III 

l I 144. 75 141. 25 148. 25 
2 I 173. 50 165 . 25 160 . 00 
3 I 147 . 25 140 . 25 142 . 75 
4 I 144 . 25 145. 00 150 . 00 
5 I 152 . 25 145. 75 144. oo 
6 I 129 . 00 l20e 00 124. oo 
7 I 154. 50 151. 75 153 . 75 
8 I 16'? . 00 160 . 00 16J. 75 
9 I 138. 50 142 . 50 145 . 50 

10 I 141 . 50 138. 00 135 . 75 
11 I lJ? . 75 130 . 50 130 . 50 
12 I 164 . 50 160. 00 1.54 . 75 
13 I 149 . 50 14? e 00 147 . 00 
14 I 193. 25 187 . 00 193. 25 
15 I 138. 50 136. 50 139 . 00 
16 I 137 . 25 135. 50 1J8. 75 
17 I 145. 25 136. 00 lJB. ·oo 
18 I 159. 00 149. 25 150 . 00 
19 I 172 . 75 168. 25 168. 50 
20 I 173 . 25 162 . 50 163 . 50 
21 I 149. 00 147 . 75 149 . 00 
22 I 150 . 00 148. 00 144 . 75 
23 I 179 . 00 174 . 2.5 177 . 50 

· 24 I 175 . 00 177 . 00 181 . 00 
2.5 I 163. 75 1.54. 7.5 148. 75 
26 I 158. 00 157 . 2.5 158. 25 
27 I 1J6 . 2.5 135. 75 l)l} . 00 ' 
28 I · 130 . 75 132 . 25 lJJ . 50 
29 I 166 . 50 162 . 50 173 . 25 

Mean I 154 . 20 150 . 06 151 . 40 
--
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TABLE VIII (Continued) 

Subject Group Test I Te st II 

30 II 142 . 25 145 . 25 
31 II 157 . 00 158. 00 
32 II 135 . 50 140 . 25 
33 II 145. 75 147 . 00 
J4 II 141 . 75 138. 75 
35 II 172 . 50 172 . 75 
36 II 126 . 50 132 . 75 

' 37 II 175 . 50 185 . 00 
38 II 135. 00 134 . 75 
39 II 130 . 75 128. 25 
40 II 174 . oo 177 . 00 
41 II 136 . 00 1J8 . 00 
42 II 163. 25 155 . 00 
43 II 156 . 75 159 . 75 
44 II 158. 25 162 . 25 
45 II 152 . 00 156 . 50 
46 II 131 . 00 136 . 75 
47 II 197 . 75 198 . 50 
48 II 142 . 75 143 . 00 
49 II 153. 50 156. oo 
50 II 120 . 50 127 . 75 
51 II 129 . 75 128 . 50 
52 II 145 . 75 151 . 00 
53 II 123. 50 128 . oo 

54 II 162. 50 1.56 . oo 
55 II 134. 25 132 . 50 

Mean II 14,7 . 83 149 . 59 
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TABLE IX 

RAW DATA FOR WAIST MEASUREMENT (CM. ) 

Subject Group Te st I Te st II Te st III 

1 I 74 . o  72 . 5 74. o  
2 I 83 . 0  75. 0 76 . 0  
3 I 69 , 5  72 eo 0  71 . 0  
4 I 77 . 5  76. 0 78. o 
5 I 76 . 0 70 . 0 74. o  
6 I 71 . 0  68. o 69. 0  
7 I 81 . 0  81 . 0  81 . 0 
8 I 78. 5 75 . 5 76. 5 
9 I 66 . o  67 . a  69 . a  

10 I 72 . 5  71 . 0  71 . 0  
11 I 75. 0 69. 0 69 . 0 
12 I 82 . 0  79. 0 78. 0 
13 I 72 . 0  67 . 0  68. o 
14 I 90 , a  83. 5  88. a 
15 I 67 , 5  67 . 0  68. 5 
16 I 73 . 5  69 . a  72 . a  
17 I so . a  75 , a  76 . 0  
18 I 79 . a  71 . 0  74 . o 
19 I 86 . o  82 , 0  83 . 0  
20 I 87 . 0  84. o 83 . 0  
21 I 73. 5 72 . 0 74 . o  

22 I 73 , 0  71 . 0  71 . 0  
. 23 I 87 . 0  84 . o  89. 0  

24 I 85. 0 80 . 0  86 . o  

25 I 74. o  73. a 70 . 5 
26 I Bo . a  80. 0  81 . 5  

27 I 67 . 0  66. o  67 . -0  

28 I 70 . 0 69. 0 71 . 0  

29 I 74. o  68, 0 72 . 0  

Mean I 76. 71 73. 71 75 , 21 
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TABLE IX (Continued) 
' 

Subject Group Test I Te st II 

30 II 6.9 . 0 69. 0  
31 II 86. o  86 . o 
32 II 72 , 5  73 • .5 
33 II 71. 5 71. 0  
34 II 70. 5 72 . 0  
35 II 78. 0 Bo . o  
36 II 69 . 0  69 . 0  
37 II 90.0  95. 0  
38 II 70 . 5 71 . 0  
39 II 79. 0  77 . 0  
40 II 84. o 84. o 
41 II 67. 5 67 . 0  
42 II 90.0  82 . 0  
43 II 82 . 5 82 . 5 
41� II 76 . 5 78. 0 
45 II 79 .0  78. o 
46 II 66 . o 69. 0  
47 II 91 . 0  89 . 0  
48 II 75. 5 74·, 5  
49 II 74. 5 76.0 
50 II ?4. 5 · 75 . 0  
51 II 71 .0  71 . 0  
52 II 74 . o  75 . 0  
53 II 67 . 0  69. 0  

. 54 II 74. 5 73 .0  

55 II 72 .0  71 . 0  

Mean II 76 . 00 76 . 10 
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TABLE X 

RAW DATA FOR HIP MEAS!JREMENT (CM. ) 

Subject Group Test I Te st II Te st III 

1 I 97 . 0  95. 0  95 . 0  
2 I 103. 0  101 . 0 99 . 0  
3 I 87 . 0  94. o 94 . o 
4 I 100. 0 98. 0 100 . 0 
5 I 105 . 0 95 . 0  95 . 0  
6 I 86 . 5  86. 5 86 . 5 
7 I 104 . o 101 . 0 101 . 0 
8 I 103� 0  100 . 0 102 . 0  
9 I 98. 0 97. 5  97 . 5 

10 I 9.5. 0 89 . 0  92 . 0  
11 I 92 . 0  92 . 0  95 . 0  
12 I 108, 5 10.5 . 0 103 . 0 
13 I 101 . 0 . 98. 0 98. 0 
14 I 112 . 5 106 • .5 110 . 0  
15 I 98. 0 95 . 0  99� 0 
16 I 97 . 0  97 . 0  97 . 0  
17 I 100 . 0 97 . 0  97 . 5  
18 I 96 . 0  96. 0  98. 0 
19 I 109 . 5 105 . 0 110 . 0 
20 I 110 . 5 104. o 105. 5 
21 I 96 . 0  96. 0  99 . 0  
22 I 102 . 5  100. 0 99 . 0 
23 I 105. 5 103. 0  . 10.5 . 0 
24 I 110 . 0 109. 0 112 . 0  
25 I 100 . 0 96 . 0  95. 5 
26 I 105 . 0 105 . 0 lo4 . o  
27 I 93 . 0  89 . 0  9L O 
28 I 92 . 0  90 . 0  90 . 0  
29 I 107 . 0 103. 0  106 . o  

Mean I 100 . 5 98. 03 99 . 19 
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TABLE X (Continued)  

Subject Group Test I Te st II 

30 II 98 . 0 99 . 0  
31 II io.4. o  105. 0 
32 II 91. 0  95 , 0  
33 II 102 , 0 100 . 0  
34 II 97 . 0  99 . 0  
35 II 115. 0 115 . 0 
36 II 90 . 0  95 . 0  
37 II 105 . 0 109 . 0 
J8 II 90 . 0  92 . 0  
39 II 94. o  92 . 0  
40 II 109. 0 109 . 0  
41 II 91 . 0  94. o  
42 II 106. o 104 . o  
43 II 98 . 0 99 , 0  
44 II io4. o 104 . o  
45 II 94. o  98. o 
46 II 97. 0  99 . 0 
47 J:I 117 . 0  115 . 0 
48 II 102 . 0 100 . 0 
49 II 103 • .5 102 . 5 
50 II 91. 0  89 . 0  
51 II 91. 0  94 . 0  
52 II 100. 0 100 . 0 
53 II 92 . 0  93 . 0  

54 II 105. 5  105 . 5  
.55 II 91. 5 92 . 0  

Mean II 99 . 15 99. 59 
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TABLE XI 

RAW DATA FOR THIGH MEASURE.\1ENTS (CM. ) 

Subject Group T e st I Te st II Te st III 

1 I 60 . 0  60 . 0  60 . 0  
2 I 64. o 63. 0  62 . 0  
3 I 62 . 0  60 . 0  61 . 0  
4 I 60 . 0  59. 0  62 . 0  
5 I 61 . 0  59 . 0  63. 0 
6 I 59. 5 57 . 5  63 . 0  
7 I 6J. O 60 . 5  61 . 0  
8 I 66 . o  62 . 0  66 . o  
9 I 62 . 5  61. 0  64. o 

10 I 59. 5  60 . 0  60 . 0  
11 I 63. 0  59 . 0 59 . 0  
12 I 72 . 0  68. o 69 . 0  
13 I 6) . 0 . 63l> O  64 . o  
14 I 72 . 0  70 . 0  72 . 0  
15 I 65 . 0  65 . 0  64 . o 
16 I 61 . 0  61 . 0  62 . 0  
17 I 64. o  61 . 0  61 . 0  
18 I 64. 5  59 . 5 62 . 0  
19 I 67 . 0  67 . 0  67 . 0  
20 I 74. o  70 . 5 70 . 5 
21 I 63. 0  63. 0  63 . 0  
22 I 65. 0  69 . 0  65. 0  

. 23 I 68. o 66. 5 70 . 0  
24 I 70 . 0  67 . 5  73. 0 

25 I 68. 0 62 . 0  63. 0 

26 I 65 . 0  64. o  66 . o  
27 I 59. 0  58. 0 57 • 0  
28  I 59. 0  60. 0  59 . 0  

29 I 66. 5 66. 5 67 . 0  

Mean I 65 . 05 62 . 84  63. 98 



TABLE XI (C .ontinued ) 

Sub ject Group Te st I Te st II 

30 II 64. o 65 . 0  

31 II 57 . • 5 59 . 0  

32 II 59. 0  60 . 5  

33 II 61 . 5  62 . 0  

Y.1- II 58. 0 59 . 0  

35 II 72 . 0  76. o 

36 II 57 . 0  58. o 

37 II 63 . 5  66 . o  

38 II 59 . 0  59 . 0  

39 II 60 , 0 58. 0 

40 II 66. o  66 . o  

41 II 59 . 0 58. 5 

42 II 63. 0  63. 0 

43 II 64. o 63 . 0 

44 II 63. 0 65 . 0 
l}5 II 61 . 0  61. 0  

46 II 57 . 0 58. 0 

47 II 74. o  74. o  
48 I! 67 . 0  67 . 0  

49 II 65. 5 65. 0  

50 II 57 . 0 58. o 

51 II 6J. O 63 . 0  

52 II 58. 0 60 . 0  

53 II 56. 0  56 . 0  

54 II 64 . o  64. o  

.55 II 59 . 0  59 . 0  

Mean II . 59. 77 59. 92 
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TABLE XII 

RAW DATA FOR ARM MEASUREMENTS (CM . ) 

Subject Group T e s t  I Te st II Te st III 

1 I 25 . 5  25. a 26 � 0  
2 I 31 . 0  29. a  3a . a  
3 I 27 . 0  26 . 5  27 . a  
4 I 30 . a  29. a 3a . a  
5 I 28. 5 28, a 28, 0 
6 I 28. 5 25. a 26 . 0  
7 I 28. 5 27 . 5  28. 5 
8 I 32 . 5  31. a  32 . 0  
9 I 26 . 0  26 . 0  28. a 

10 I 25. 0 25. 0 24 . 5  
11 · r 26 . 5  24. o  25. a 
12 I Jl . 5  29 . 0  JO. a  
13 I 26 . 0  _ ?,6 . o  27 . 0  
14 I 30. 5 3a. o  32 . 0  
15 I 26 . 5  26. 5  28. 0 
16 I 28. 5 28. 0 28. 0 
17 · r 27 . 0  27 . a  26. 5  
18 I 30 . 0  27 . 5  28. 5 
19 I 30 . 5  28. 0 �Jo . a  
20 I 28. 5 28. 0 28. 5 
21 I 31 . 0  29o 0 31 . 0  
22 I 2·7 . 5  27 . 5  27 . 0  

. 23 I 28. 0 28. a 29 . 0  
24 I 28 . 0  28. 0 29. 0 
25 I 29. 0  27 . 5  27 . a  
26 I Jl . O  . 30 . 5  31 . a  
27 I � 28. 0 27 . 0  28, 0 
28 I 26 . 0  26. 0  27 . 0  
29 I 29. 0 27 . 0  29 . 0  

Mean I 28 . 47 27 . 48 28. 34 
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TABLE XII (C ontinued) 

Subject Group Te st I Te st II 

30 II 27 . 5  28. 0 
31 II 36. 5  29 . 0  
32 II 25. 0  27 . 0  
33 II 28. 0 27 . 0  
34 II 26. 5 29. 0 
35 II 30 . 0 32 . 0 
36 II 25 . 0  27 . 0  
37 II 30 � 5 31 . 0  
38 II 2� 5  30 . 0  
39 II 31 . 0  28 . o 
40 II 32, 5 32 . 5 
41 II 26 . 0  27 . 0  
42 II 30. 0  27 . 0  
43 II 29. 5  30 . 5  
44 II 28. 0 29. 5 
45 II 26. 0  27 . 5  
46 II 27 . 0  29. 0 
47 :tI 33 , 0 .)3 . 0  
48 II 28. 0 27 . 0  
49 II 30 . 0 ·30 . 0  
50 II 25. 5 26 . 0  
51 II 27, 5 28. 0 
52 II 27. 0  26 . 5  
53 II 25. 0  26 . 0  

.54 II 27. 0  28. 0 
55 II 27 . 5  28. 0 

Mean II 28. 15 28. 60 
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TABLE XIII 

RAW DATA FOR PERCENT BODY FAT 

Sub ject Group Te st I Test II Te st III 

1 I 25. 3  24, 8  25. 1 .  
2 I 31. 2  29 , 8  27 . 6  
3 I 28, 6 24. 8  24 . 8  
4 I 32 . 4  32. 4  33. 3 
5 I 28. 6 20 . 8  22 . 5  
6 I 28. 6 24. 8  24. 8  
7 I 32 . 2  29. 5  30 . 7  
8 I 32 o 5  29 , 5  29. 8 
9 I 25. 4  20. 8  25. 2  

10 I 25, 3  2L� . 8 24 . 3  
11 I 25. 3  24. 8 24 , 6  
12 I 31. 7  29 . 1  30 . 0  
13 I 25. 3  22 e 5  22 . 6  
14 I 28. 2 26.4  28. 7 
15 I 25. 3  23. 9 23 .4  
16 I 25. 0  24. 2  24. 5  
17 I 26. 8  24. J  23 , 7 
18 I 27 . 2  24. 4  24 . 2  
19 I 30 , 6  29o 4 29 . 5 
20 I 32 . 7  29.4  J0 . 1  
21 I 28. 6 25. 2  26 . 5 
22 I 28. 6 27 . 3  25 . 1  

. 23 I 30 . 4  28.4 31. 8  
24 I 33. 8 31. 5 33 , 9  
25 I 28. 7  23. 9  23 . 7  
26 I 29. 0  29 , 0 30 . 7 
27 I 25. 2  23 . 1  24. l  
28 I 25. 6  23 , 2  24. 2  
29 I 26 . 1  22 . 3  24 . 7  

Mean I 28. 42 25. 89 26 . 69 
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TABLE XIII (C ontinued ) 

Subject . Group Te st I Te s t  II 

JO II 25. 2 25 . 0  
31 II 27 . 1  28, 1 
32 II 25. 4  24 . 6  
33 II 25. 6 25 . 2  
34 II 29 , 5 28 . l 
35 II 28, 6 29 . 0 
36 II 26 , 8  28. 1 
37 II 29, 8 33 . 8 
38 II 29 , 7 27 . 2  
39 II 20 . 2  24 . 2  
40 II 31 . 7  31. 4  
41 II 25. 2  24 . 2  
42 II 28, 8 27 . 2  
43 II 29 . 5 29. 4  
44 II 25. 2 23 . 8 
45 II 29 , 8  28. 8 
46 II 26 , 9  27 . 0  
47 II J4, J 35 � 3  
48 II 30 , 4  29 • . 6 
49 II 26 . 5  25 . 6  
50 II 25 , 2  24 . 1 
51 II 29 . 3  29 . l 
52 II 27 . 8  27 , 5  
53 II 26 . 1  25. 5 
54 II 27 . 3  25 . 2  
55 II 25. 2  25. 2 

Mean II 27 , 81 27 . 39 
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TABLE llV 

RAW DATA FOR CARDIO-RESPIRATORY EFFICIENCY (ML/KG/MIN ) 

Sub ject Group T e st I Te st II T e st III 

1 I 32 . 0  39. 0 31 . 0  
2 I 20. 0 41. 0  29 . 0 
3 I 30 , 0  44. o 32 . 0  
4 I 26. 0  39. 0 32 . 0  
5 I 32 . 0  .93. 0  55. 0 
6 I 44 . o  52 . 0  48. o 
7 I 23. 0 45. 0  27 . 0 .  
8 I 26 . 0  43. 0 42 . 0  
9 I J4, 0 38. 0 36 . 0  

10 I 32 . 0  44. o 41 . 0  
11 I 32 . 0  58. 0 42 . 0  
12 I 24. o  29 . 0  30 . 0  
13 I 31 . 0  47 . 0  42 . 0  
14 I 28, 0 36 . 0  31 . 0  
15 I .54. 0  61. 0  60 . 0  
16 I 32 . 0  46. o 35 . 0  
17 I 24. o  45. 0 38. 6 
18 I 31 . 0  49. 0  35. 0  
19 I 33. 0 .54. 0 J? . O  
20 I 25. 0 J8. o )4. o 
21 I 37 . 0  37 . 0  36 . 0  
22 I 31. 0  52 . 0  52 . 0  

· 23 I 35, 0  57. 0 28. 0 
24 I 28. 0 39. 0  27 . 0  
25 I 31 . 0  49. 0  31 . 0  
26 I 22 . 0  38. 0  31. 0  
27 I 32 . 0  44. o 36. 0  
28 I 29 . 0  45. 0  39 . 0  

29 I 44. o  57. 0  43. 0 

Mean I 31 . 10 45.48 37 . 20 
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TABLE XIV (C ontinued) 

Subject Group Te st I T e st II 

JO II 38 . 0  36. 0 
Jl II 27 . 0  31 . 0 
J2 II 26 . 0  28. 0 
J3 II 32 . 0  4o . o 
34 II 28. 0 27 . 0  
35 II 26 . 0  28 . 0 
36 II . 26 . 0  28. 0 
J7 II 25. 0 JO . O  
38 II 34 . o 36. 0 
39 II 42. 0 43. 0  
40 II 20. 0 26. 0 
41 II 34. o  34. 0  
42 II 26 . 0 43. 0 
43 II 30 , 0  35. 0  
44 II 25 . 0  27 . 0  
45 II 29. 0 39 . 0 
46 II 33. 0 32 . 0  
47 II 23. 0 27 . 0  
48 II 34. o  34 .• o 
49 II JO . O  37 . 0  
50 II 29 . 0  29. 0  
51 II 36 . 0  4o . o  
52 II 27 . 0  30 . 0  
53 II 39. 0 41. 0 
54 II 38, 0 44. o 

. 55 II 33 . 0 35. 0 

Mean II 30 , 81 34. 12 



APPENDIX C 

Week I February 7-111 1922 

Ran one mile February 7 ,  8 ,  10 , 11 plus two XBX levels a day 
February 9--exerci se to music plus two XBX levels 
Great deal of intere s t  
All determined to lose weight 

Week II February 14 ... 18, rn 

Ran one mile February 15 , 17 , 18 plus two XBX level s a day 
February 14 and 16 ran relays plus two XBX daily 
Still great i ntere st 
Enj oyed relays--got acquainted--more relaxetl 
No c omplaints of s orene s s  

Week III February 21-25, 1972 

Ran 1 . 25 mile s February 22 , 24, 25 , plus two XBX levels a day 
February 21, 23--relays , circle exerci se s plus two XBX daily 
En joyed variati on in exercise s 
Some c omplaints of s 0rene s s  
Seven girl s had ankle s taped f o r  j ogging 

Week IV February 2�March 3, 1972 

Ran 1 . 25 mile February 28 ,  plu s two XBX level s  daily 
Ran 1 . 50 mile February 29 , March 2 ,  March 3, plus two levels daily 
March 1 ran relays , C lub 12, Debbie Drake Rec ord plu s two XBX leve l s  

· March 3 ran a t  6 1 JO a .  m. , then played volleyball , two XBX levels 
Enj oyed exerci se to Club 15 , ran to mu si c 
Some di sc ouragemen t--some lo st only one , 'or two pound s s o far 
Enj oy volleyball 

Week V March _£._-10, 1QZ2 

Weather nicer s o  c ould get out side to run each day 
C ontinued two leve l s  XBX daily 
March 10 , did the Twelve Minute run just for variation 

Week VI 1'1arch 13-1?, 1972 

Began to run two mile s 
Th ere wa s  a great deal of motivati on-- subjects hurri ed to beat their 
previ ous rec ords 
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APPENDIX C (C ontinued )  

Week VII March 20-24, 1972 

Some getting tired of running every day 
Time s rarely improved--the mean time increa sed 

Week VIII March 27-29 

C ontinued exerci sing and running March 27 
March 28 and 29 remeasured 
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