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ABSTRACT

The purpose of the study vas tvofold. Firstly to study the
effects of a six-week aerobic fitness program on sélf-concept, fitness
and anxiety, and secondly to investigate the relationships between the
three mentioned variables. : P

The saniple used in this study was composed of 22 Subjects Erom

the mfr ‘and Rudents of*Memorial University of Newfoundland: The

subjects were given a series of tests (both at the begiuning and end ‘7

*of ‘the experiment) to measure anxicty, self-concept and Fitress levels.:

From the 22 aubjects that: volunteered Eht,.the sixveek Fitness ‘p:n{;zn. g

*5 'subjects failed to. cumplete all ‘of the pﬂ&tlests and were eliminated

“fiou all the sualysest -Ona obfer uubjec 1y the' post ‘adminis-

" tration Of 'the 16PF and therefore vas rataingd for. the other analyses.-

The corfelations between the'tiiree vatables were calculatzd

using Speaman s Rank Order Correlation. The forrelation — self-

concept and anxiety was significant at the pl <.05 level. '
The results of the six-veek fitness program vere ‘analyned' using
the ‘Mann-Whitney u statistics. Subjects who took part in: the fmms

progran decreased in anxiéty. Although the experimental graup dtd ot

increase in fitness ‘to a greater éxtent than the control.group (u = 52;

p.’>.05),  they did increase in fifness (w = 5.5, p. <.05); while the
control group did mot mcxuse in fitness (v = 10, p. >.05). The
fitness progran’ ‘had no stgatfiéant effect’ (u.= 25; P. >:05) on levels

oF self-concept: Tt »
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5, S £
Sbjects who {ncreased in fifness, decreased in anxiety to a °

greater extent than subjects who did not increase in fitness, {u = 42.5,

pi <.05),

The study concluded that fitness training decreased anxiety.

The “data on‘the, effects of the fitnéss program on fitness levels was

., ; while the group’did increase in fitness,
they did not increase’to a greater extent than,the control group. The
‘fithess. program had no significant effect on self-concept levels.

Fithess was not significantly, cotre h either amxlet
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. vholev  Fadiman and Frager (1976) exprnsed the Ges[slt Vigpoing’ is

§ Imwnucrmn

'l'he b.uic com:evz undnlying this. ntudy was r.hat :he physlcal.

-nd uychologt:-). cwpomnn aE the human helng are not seylrace enl::l—-

tiel. but are h:ztt-lltad

‘This cnncap;,_xepxegan:‘ed~a compromise betveen two. exti:
5 AR R .

el\:t.f.inl lud thlt thara vas nluinal in(ernctlﬂn betueen them.’ Hhuu al

folluus: “The chief prim:iyla of the Gesralt approach 15 to susgest
thatan m\alysis of parta can never-provide an m\dermndsng of the

whole, since e vhole is definad by the Interaction and in:ardepewﬂen— :

ctes of the parts’ (p. 160). R i
; 2y

a5 that - the physical and

o dn this study

The ‘pq.litinll

logical of the {ndividus wer=‘> 1; ‘andthata

dnangeu in one'area bmghl abouk conespunﬂng changes n Dther aveas.

The individuzl consiats of: nary ‘parts Whichiact i an intes

grated fashion, - Hiis intellect is:related to his physical

vell-béing; his health'is sharply affecfed by his-emotions; -

‘his emotions are 4nfluenced by school' success or failure,

by s physical Tiealth and by. his intellectual ‘adegiiacy,
0). 1 - :

(p.. 2!
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Statement of Purpese

*  The purpose rof the study'was twofold:

1. To'investigate the effects of an individualized self-adminis-
tered fitness program on aercbic fitness, self-concept and anxiety.
2. [To tnvestigate the relationship between aerobic fitness, and

anxiety and self-concept.

& s

?
- % The Rationale ‘of the Study
: .o Thelaviguslelof the Study ¢ o
= \

_ The notton that physical fitness training has an important role
to 'play in, t\e «devélopnent of personality and mental health has been .
2 suppﬂrr_ed by research evidence linking physical fitness and mental
henlt]l (Badcal and Stoney ms Cqm:"‘ﬁsa, llangey and Vilmore, 197’3.
¥ Yonail and ruahm;n, 1973; Sh:lrp nnd nuuey. 1974 'rhe results of
these studfes suppuﬂ the pelief tﬁat good. physu!a). fitness is asso-
ciated vith Such’ factors as: lov anxiety, high self-concept,“fgelings
. af .seu-ubm,.fuf—m..ndenu, 00d personal and social adfustment, -
5y = »

‘amd intelligence.

Sintlarly other reseatchers (Collingwood, 1972; Collingwood and

* “wifrete, 1971; Johnson, Fretz aad Johnson, 1968; McPherson et al.,

.

19665, fopfd that physical conditioning wasva useful therapy for’

selected populations. These®studies and others are revieved in Chapter

Despite what appears to be 501id research base for using
; Yy i .
Physical fitness craining s  neans to schieve peychological groveh,
very 1itele :a:egrch has been- conducked directly using Fithess as a

varihble. The waid area of avphcat.ian has been with the physically

= s R

N




and nentally handicapped. o7
The following are some of the possiblé m:‘?ns for the limited
use of physical fitness training as an indépendent varinble. First, it
wvas outside the traditional role of those professions R rad
to as the "helping professioms," which bdeul with mental health and
. secondly, because people in the "he‘lping professions" received little

or no. training in physiology or fitness training and they have iguored

the use of fitness as a means of therapy. Thirdly, many people did not

think they had the time or facilities to run fitness prog

Fhwspressat eoly Facunnsi e il dotnistered approach & i
sexgbic conditioning. The program used in this study was based ona
progr.;n;‘;?vsxoped by K.=H. Cooper (1968, 1970). This progran has
several features that help it overchme many of the possible barriers
which have prevented l‘he widespread use of fifhess training to enhance
psychological growth.' It was easily understood, self-administering and

placed the responsibility fot carrying out the program on'ghe individual.

These factors negated the need far elaborate training and training

"helping-professiors.

facilities on the part of members of the

In the past almost all the therapéutic physical fitness training
programs used a very structured approach, The usual form was for the
" subjects to meet as a group a nushér of times cach week and during
these meetings the.subjects vere put through a series of exercises
under the supervision of a therapist. Group training makes .1,‘ véry
difficult to separate the possible ckfects of grovp interaction and
interaction between therapist and subjects, from the actual effects of

a fitness program. Massie and Shephard (1971) found that, although an




individual and growp approach to serobic conditioning yiclded sinilar

= gan# in hmess, the Ps)chologxcal changes: brought about as as\lxsuln

of the programs are different. This indicated that psychological

changes were the result of other factors such as group<nteraction,

_rather than being solely the result of a fitness change. In addition

the majority of studies conducted have only used male subjects.
Whereas, the present study used both male and female subjects and based
« the results on the.total sample.
Thé two dependent variables of anxiety and self-concept vere
selected for this research for a number Ok reasons. Although there has
been some research work done ;asociazing anxiety change to exerclse "

prograns, a nuuber of researchers (Collingwood, 1976; Hammett, 1967 and

" Vitals, 1973) felt that it vas not adequately exploved or Sts cfficacy
well researched. The second variable, self-concept, was not used-as a
dependent variable in a fitness program. This vaviable along vith the .
\
anxiety variable are considered to be two characteristics of the
emotionally healthy person. Laynan (1972) has T ——
tension and a sense of self-uorth are tfaits of an emotionally healthy

person. This supported the selection of the ‘two variables.

In summary, theré vas support both from a logical as well as a

reseaich base, that physical fitness conditioning éan bring about - "&J\_

psychological changes and can bg used as a tool in the "helping profes-

sions." e However, before physical fitness conditfoning is accepted as

a means to bring abnu;qpsychoxngical'qhanges further research is needed.

This study was designed to fill-in some of the gaps in existing research

and to explore & more practical method of fitness training for those in
e "helping professions.” € . )

S




Definition of Temms

Aerobic Power

The component of physical fitness that is generally accepted as
the most sensitive index of overall physical condition that is
available to us today is maximal aerobic power. The parameter
takes into consideration the oxygen tramsport system and may be
defined s the highest oxygen uptake an individual can attain

while performfng physical work breathing air at sea level

(Bailey, 1972, p. 15).

Self-concept

Anxiety

. . . the overall level of self esteem.- Persons with high
scores tend to like themselves, feel that they are peraons of
value‘and worth, have confidence in themselves, and/act
accordingly. People with low sgores are doubtful hbout their
owit worth; see themselves as undesirable; . . . (FAQrs, 1965,
pe 2).

The' person who acores high on this factor is high on anxiety
as it s commonly understood. He need mot be neurotic,’ since
anxiety could be situational, but it is probable that he has
some maladjustment, i.e. he is dissatisfied vith the degree to
vhich he is able to meet the demands of life and to achicve

what he desires«(Institufe for Personality and Ability Testing,

. 1972, p. 26).
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CHAPTER I
REVIEW OF LITERATURE AND HYPOTHESES

Review of Literature

The following section reviews the relevant literature and
research findings. Although t‘he primary concérn of the study was the
effect of a physical fitness program on anxiety and sélt-concepe, a
number of studies reviewed dealt with the éf/fecrs ok physical fitness
on other personality traits: These have been revie‘;;d for a numb;r of
reasons: -

1. 'The basic premise underlying the study was the interrelation -
N 2] i ’
of all facets of the organism: Therefore, although only three vari-
- g

ables were included in this study, it was.necessary to include research

relating fitness conditioning to other varisbles. .
2. Cattell (1970) has at one end of his anxiety scale, adjust-
ment. Therefore it seemed logical to consider the individual's total

adjustment in all areas in tHe literature review. »
3. LaBenne and Greepe (1969) defined self-concept as: ", . .
the person's total isal of his ¥

and origins,

abilities and resources, attitudes and feelings" (p. 10). This state-
ment has’ dindicated that various personality traits were related to
self-concept and consequently they were included in th; literature
review, ’
This section is divided into five areas:
1. Introduction and background

6

e




2. Correlational studies relating physical and personality factors

The therapeutic use of physical fitness training with the
physically and mentally handicapped - ’
4. Physical fitaess training as a change agent of the personality

of normal subjects

5.° Summary

Introduction and Background

Hammett (1967) stated, in his article on psychological changes

with physical fitness" I’Jsim’mgq that

Man's interest in physi:al. psychological :elauonsmp 1s"
tracesblé at.léast as far. back as the tire: f Hippocrates,
Afistotle and Plato, séveral centuries B.G. Yet in the more
than two millennia since; there has'been relatively little
specific gain fn our kilowledge of hesa relationships,
Without doubt man's inquiring mind did not altogether over-
look this field in &ll this time, but the inquiries were
speculative and hypothetical rather than experimental and
psychological theoriés paid little attention to physiology
and physical factors.. (p. 764)

kS
Harmett in the same article reviewed some of the literature,

which dealt with the relationships beétween physical and psychological
factors. He concluded his article with the following statement#

Psychosomatic research has indicated that physical changes-‘
result ‘from continued psychological states; it seems logical
to assume, the reverse, that psychological changes result’ from
physical states, such as' fitness. Although there.is a
general ‘assumption that this is'so and considérable claims
rather vaguely there afe few s1m1y
validated data. (p.:767) . ¥

Although physical factars were.often mentioned in personality
theory, it was on a very superficial level and was not ‘incorporated
1nto the central theme of the theories. 'The most motable exceptidns

7ok 1 theories of (1926) .and of "

to this were the
G N . F




Sheldon (1942). Constitutional theories were concerned. with the rela-

tionship between physical structure and personality, and there was no

attempt to establish any causal rlationships.

* Another persondlity theorist, vho considered physical factors i
in the formulation of his theory was Maslow (1970). The bases of ;
Maslow's theory e a.juei hierarchy, which was arranged in the following
order; phiysiological| needs, safety needs, helonging andlove needs, '
ésteem heeds and seu~auuanzamun needs.- The indivldual [ personalicy 1

was. deterained by tie degree o which the.se needs, were. satistied. In

order.for‘an ind!vidual to dv.'mce t5 higher need leveis the lnuer mzed

Teve first be satisfied The pusmunmg ot the physin’logical

A ll ¥ 7 . needs at the baSe.of f;he hicrarr_hy ‘stressi their - 1mpnr:anc\= dn the.

. development of parsonality.

Although this théory provided an explanatfon of why physical

" factors affect personality, it did not offer any explanation as to why
emotions affect physiological protesses. While Maslow allowed for

* regréssion from higher need levels back to lovey need levels, this

regression was the result of not'isatisfying the more basic survival

needs or ‘because of dismptians at higher, neéd l::ve).sm , @

9 Mnslw s theory does prnvide an explﬂnation -of how, yhysical :

fakole afract péychological development; nowkver, "ty

heory s
+ .+ . unable'to explain hob psychological factors affect physi':n féctors.

Therefore, it wasof linited usefulness in explnnmg the two-way.inter—

action betveen physi:al and psycholopieal Eactors proposed 4n Ehis

v & studyA . ¥

3 Carkhuff (1971) proposed & suitable model ta, explain the inte~

grated view uf peksenality. He believed that the fRdividudl vas




~

composed of three spheres of functioning, which vere; in’te'ucc:ual
emotional-interpersonal, and physical. Collingﬂnud (1972) sumarized

./ Carkhuff's model By staring: ] e

\ \ i b
The /importance of physical functioning has Keen delinatgid in - * 7

the’ Hluman Resource Development model with ad emphasis ug -

the integration'of a person's physical functioning with the . R

intellectual and emotional-interpersonal spheres of func- . 6

tioning. A key tenef of the model is that an increment of

functioning in one life sphere can have a positive effect on

functioning in the other areas. (p. 583) K

R Physiclogical factors such as fitness traditionally played a

very minor role in the development'of peréonality theory. * However, in

the past. ten years. there has ‘been a groying trend towards al more {nte-

- grated theory of persun\;llxzy, whifch took into cnnsideration nu aspects’*

“of the! individualy physical, soctal and :mntiunal. A'number of . . =

Tesearchers (Ismall, 1972; l\ane, 19725 ||anls. 1973' Carkhuff Jo7i)y

wrate articlés Eupportlng an. ).ntggrated theory of personality .and the S

nécessity of including physical factors into pegsonalify theory.

The most recent trend in research dealing with the- reumnsmps
between physical and psychological variables was to e )
fitness training intg a therapeutic role in the development of good &«

mental'health. A number of researchers (Collingwood, 1976; Collingwood

and Willete, 1971; Vitalo, 1973) e ged the possible implicati of
physical training in the mental health professions apli the necessity of
the Inclusion of physical fitness traising prograns in the crntatugier
these professions. e {
The ‘grouing concern £6€ phyéical health-by those’ working fa the
mental health field was Tefiected in a husber of publications. In the

g 1st eight yeirs the School Guidance Worker has. devoted. tws, complete

issuss to physical health, one in 1972 and another in 1976.  Although




these issues did not deal specifically with physical fitness training,
they did stress the need for those involved in counselling to_promote

physical health. The articles in these issues discussed a number of

health topics, ranging from cigarette smoking and drug abuse to obesity

_and physical fitness. In addition proceedings of the National Confer-

ence on Fitness and Health (1972) and the National Confererice on
mployee Physical Fltnesé (1975) contained articles stressing the
1uportance of physical: fitness in developing good menfal health. “These
pu‘hllcu:inna emphasized the idea that nhyslcal fitness and physical

hzalth are related to mental heal:h.
Coffelational Studfes Relating Phxslcal and . (2
_Personality Factors 4

Researchers have investigated the relationship of physical

fitness to a wide variety of personality characteristics. The first
group of studies discussed in this review have dealt with pre-adolesceat
children, "

Rarick and McKee (1959) selected the ten most it ‘and ten least

Fit subjects from a sample of 172 grade five students. .The fitness

8

“test Battery used to select the groups focussed mainly on medbures'of

strength and motor ability. They concluded,that the high fitngss group

was better adjusted in school and personal relationships, and had a
; "

well integrated personality. ‘Personal and social adjustment was

- measured by teacher ratings. Because this study selected the most fit

and 1east fit students out of a large group, the results of the study
annot be generalized to moderate levels of fitmess.

In a similar study using.a sample of 28 nursery school children,

3
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A 11
Smart and Smart (1963) found the folloving correlations (significant at
the p <.05 level) between feores on the Krause-Weber test-of muscular
fitness and adjustment: happiness (r = .51); self-control (r -
dependability (r = .48); best liked (r = :36); and emotional adjustmint
(r = .58). Adjustment was determined by teacher ratings.

Alexander (1956) using the opposite procedure, selected two
groups based on adjystment '_as measured by the Stout-Langden criterid of
Well-Adjustrient: He used a semple of 714 grade $chool children, 486 -
vere placed in the uell sdjusted group énd 228 in :Lhe:no;x well adjusted
group. ‘The Krausa-Weber ’M\i.\scu‘ar Fitness Test was given to both groupd

The results indicated that the lwell adjusted group was significantly . ;

z t
more fit than the non well adjusted group. o .

Sengstock (1966)-analyzed the Fitness of 30 educable mencally " ©
retarded boys and compared them.to a sample of 30 normal boys matched

for chronological age. The retarded group was screemed to exclude

Fitness vas measured by the AAPHER “

brain damaged and handicapped b
Youth Fitness Test. The normal Bdys scored higher on the. Eitness test
than the retarded boys. In an almosh igentital study Hove (1959), also
concluded that normal boys wer; more fit than refarded boys. The '

design of this. study does not permit any reason-or explanation to be

nade for the difference.

Clark and Clark (1961) investigated the rélationship between
social status a‘nd‘ measures’ of strength in two groups of boys; onme group
consisted of boys nine to. 11 years old and the second group was'mde up
of ‘boys 12 to 14 years old. -In the nine tg 11 age group, a sociogram
was used to assess social status. The results showed that those boys

who scored highest on the various measures of strength also had the




12
highest social status. Soclal status was measured by the Mental un:n.
Analysis Inventéry in the group coneaining the 12 to 14 year old boys.
Although no difference vas found betueen boys high and low on the
strength neasure, there vas a tendency for high strength scores to be
associated with high social status scores. The re;ulu of the study
were not conclusive because of the different results in the two groups.
Turszisiles duthe two ane:rovsisers satletbuted b o Eher: o ciial
difference at different ages ot the fact that different measuring
St o Ve FA0 G groups. The results of :m; study.
e EpRELIE bl A the sample and were not. generalizable to

" duffavent agess Y
K ‘sinilar study vas carried out by Covley and Tsmail (1962)
using a iﬂmple of eighty-three, 10 to 12 year old boys. s.:ial.' .mm: )
vas nensumd by, the Covell Personal Distance Scale and {icness was
measured b}' the Purdue Nalor l‘i:pe:s Test. A significant correlation
of .41 was found betveen fitness scores and social status scores. The
significant relationship with this lg: group supported the earlier
« results of Clark and'Clark (1961). However, it did mot clarify vhether
this relationship  applied to all ages or was specific to that age group.
. McCraw and Tolbert (1953) also found that social status vas
related to athletic ability. Auiwngﬁ»l fitness test was given to the
sample of 438 junior high school boys, athlétic participation in inter-
* schiool and intermural sports, as well as wsn'nents of athletic ability
were also used to'assess total ability. . Some researchers, Vitalo
tx§73>,-£omdi believed that a‘lhle:in ability and athletic participation
were not good indicators of pnysxayéu,ms. Therefore, ‘the resilm

obtained by McCraw and Tolbert were not attributed specifically to




<

physical fitness.
A'nunber of studles investigated the rélationship between
Physical #itness and intelligence in children. Ismail, Kane, and
Kirkepdall ﬂtn;f‘)) selected a sampleof 48 boys and 48 girls from a
population of 130 Brifish primaty school children. The sample contained
srproxiparely sduel mubers of Tow, witdle asd WigH acadenic ‘achievenent
levels. Intelligence was assessed by; Otis 1Q Test, sianaard_AFand‘

Achievenent Test, General Scholastic Ability Test and ehe NFER Test d

“which measurés Bhglish nchievemen!w Euness was: decermined by a test

battery containing chree general motor’ mms, tio klnesr_he:ic Jitens; .

seven mordmmon itené and six balance itens.. ‘In conelusion Tsmail -l

ef al. hratedr Yy . o the cvidence Points toa pnsidve telutiunship
between some motor’ aptitude items, especially cnuréim:tnu and balance,

and well established Heasures of intelligence and scholastic, ability”

(- 91). Although the study provided sipport’ for a relatlonshlp between
physical and -intellectual factors, it was of limited usefulndss du the
presen: study because it did’not measure én'gu:an;:e Ei’tnes‘s,.uhich was
the math concérn of ) the prcsen( SEidy: T Bajens gLy 'uniaﬁ et al.
also investigatéd the rela:ionship betueen neurbticism and extroversion,
and. the sabe physical factors. Neurotxcism and extroversion were
measured by the Juniof- Haudsley Per-:onality xnvenmyn Ismail et al.

\:hat. Ne icisin.and extroversion were found to 1oad ayb=

stantially on four of the ext_ractad factors, bur :he exzent,and direc—
tion of the’ assccia:im\ varted with the factor ad ‘the! sex of the

children® (p. 91).

clarke and Jamman (1961) used a 's'ahple ©of 217 male children, g

who vere nlne, twelve and fxi[een years Gf age, to investigate the
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relationship between physical and intellectual factors. Intelligence

was measured by; tha Otis Self-Administered Test of Mental Maturity,.

Iowa Silent Reading Test and Grade Paint Averagey. ' While fitness was
A

Voo
measured by the Roger's Strength Index. They found a consistent.

(endéncy for high snengch subjects to have high scores on the s:and:‘u-d

. P — tests and grade point average; however, not all the, corre

larziuns vere significant. at’'all agesi: The 12 and 15 year olds had.t

) slgnifib_anc cuxrelatiuna between trength and grade pnu.: avexage and .

szrenzth and seores on :he m:hievemen: tests. The resulm failed I:v

mdicate a-common rela:lonsmp belueen strength and achicvement at

different ages and clms n may he Lha: diffetent £

rsimay bé involved

at. different age levela Foey

Burley and Anderson (1955), used a sample of am:s T

school boys to _ipves:xgace “the relationship betveen Xn:al}igem:e and .~ '

pover..>dntelligence was measurad by the Hermon-Nelson Intelligerice
Test and ‘poer was measured by a jump reach test. Their results indi-

cated that ns felationship. existed betueen pover and ‘xnceuuemg.

The studies with children i general supported the’ idea’ ehat'

. physical”and psycholugical fa::ura are related, déspite the Tact that , oo

many of the studies revieued obtainzd differen( resulbs alhi K\lal: the -

xela:innshlps betireen, factors varied wl[h age: In: the studies revieved,

fitness was masured naialy by sl:nmgth or motor ability rather chm’hy

catdmvascular and-endurance ﬁ:nass, which is ace&pted as the bgsz

reasure oi total filness ((.‘onper 1970, thaln 1973

R Rk gxoup of studles feviewed 1nves\:lgnted the relar_ianship




Jones 11946) used a series of strength' meuiuru to* u‘la:k the

% ten most fit and ten leusb ilt boys from a sample of 78 m:le studem:!.

He ‘then used' a case study method to follow. the bnys oyer a period of

' five to eight years. Personality vas- asapsisd hy the U, Cv Reputatfon

Test,: Rogst's Test of Persopality ‘Adj 5 o cuml 1o

1 ‘records .and teacher repou-. Hi! Tesults 1ndicuted :h.: at, nnc there " .

'e:n :hg lw nnd hig}\ fit |rangs ‘on

Y esinol stgntticant diffzrences be

pgtsonali:y neasyres; hmm. by ‘the eg of. the five . 515!1: yéar. 4

"-pm—xod the high fie- gmup were better loqlally ndjus:ad, more popullr

and less tende than ‘the dow fic group.

uuum‘ (195!4) ‘using a sampie of 461 Mgh ‘athool bnys ualected

the 50 most ﬁt and so IEut m boys, ‘based on a test censlstlug mainly

of stredgth itens, The persunality chamcmmcs were measured by
the Cnlifnmin T:ll of l’e onll!ty, sociograms and [euhe! n;lng “

e findigs indicated that the hlgh u: group: had beu’.er social

ustaent, self adjustment and ‘iaadeaic achiévenent. | E1ddilph delepted -

the' grotips from 3 large sample and therefore: the tvo groups’ represented
two extréme levelp Gf Fitness. The results’ nf/r_humdy’lTe’re' ot
ggnenli 51; to more mdera:e 1evels n( ﬂtness.

A : m a sinilar stody 'nnuan (1965) selected :\m gt@ups Sfrema

sample of 282 high school boys, One group ‘consisted of the[15 percent. -

of .the boys who were most fi: ‘and: the othet gruup :unslszed &f :hz 15

petceﬂt of»r_he boys: vhn “Gere leﬂst ﬂc. 'nm fftness zest used :unuxuea

both !tmnglh and -eridurance mms. The 16 BF vas’ used to obtatn thm N

g n.)xzy inctnra. P‘itness vas, found to’be posutvely ulated to

Clent) ;pd,neg, Vvl ;el-tgd to Factor qﬁ (!glax&d—jzn!e). “The groiips
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.. used in the study represent extreme levels of fitness and consequently
the \cesvits vere not generalizable to'more moderate fitness levels.
One of the few studles that dealt with female subjects was

conducted by Young (1971). She investigated the relationship. between

personal-social adjustment and physical fitness by socioeconomic

levels. The measurament instruments -ysed were the AAHPER Youth Fitness

Test, the California Test of Personality and the so¢ioeconomic level

was determined by McCall's Scale. Her sample contained 114 eleventh

. .+ grade girls. One of the conclusions reached was that:

There is a significant positive correlation at the .05 level
o betyeen physical fitness and personal adjustment and between
. physieal fitnéss and personal-social adjustment within the
‘ A middle socioeconomic group, but not within the' Kigh or low
* groups. There are no significant correlations between physical
fitness ‘'and social adjustwent. (p. 599)

Yarnall (1966) used a sample of 75 highschool boys to investi-
gate the' relallnns‘np between physical Fivdess and popularity. Fitness
was determined by strength items and popularity was measured by a
aociometric questionnaire. The results indicated that physical fitness
was positively related to popularity. However, the fitness test used
only considered strength rather than endurance measures, which were
xe;uguzea as the best measure of total fitness (Vitalo, 1973; Cooper, '

.
1970).

“

In a more recent study N;ale, Sonstroem and Metz (1970) tested
the relationship between physical’fitness and self-esteem in a sample
of 165 adolescent boys. . The AAHPER Youth Fitness Test was used to
measure fitness and a 10-item self-esteem scale was used to d»:?mine

self-esteem. The study failed to find any difference between high and

low fit boys on measures of self-esteem. Neale et al. wrote:




Results of the study failed to support the hypothesized rela-
tionship. . . . Onelpossible interpretation is that the
measuring instrumenfs employed in the study were mot precise
enough to detect the relationship. Kevertheless, the possi-
bility exists that th€ hypothesized relationship‘does not, in
fact, exist, or is very low. (p, 749)

The sl;udﬁns dealing with high school subjects tended to assess
fitness mainly by strengtl rather than by endurance measures. ‘

The final group of studies in this section were those which
investigated the relationship between physical and psychological

factors in adult and college age subjects. ..
" Shatp and Reilly (1975) dnvestigated the relationship between

aerobic fitness and pers}msliii,y‘ Foi o AN 85 0 G R,
Personality factors were, assessed by f})\e MPT and iitna! vas detergined
by a series of tests designed B AdiLk GATERTR capacity. They found
that high fitness correlated with low depression, low paranoia and low
social introversion. The study used 0;|1y male subjects and [I;Ereﬁ)r!
4 FeRILER FavE HOE ANl o, female Subjects.

In a similar study, Weber (1953) studicd the relationship
betueen fitness and personality in a sample of 246 male freshmen.
Fitness vas diternined by the.lova Physieal EEficiency Profile &nd the
MMPI was used to measure personality. The results shoved, that there
was no significant relationship betveen the scores on the two tests.
Alchough the results vere just the opposite of those xeported by Sharp
and Rielly (1975), the stulies vere not totally contradictory becsuse

. different tests vere used to assess fitness. Tha test used by Weber

(1953) concentrated mainly on strength and the test used by Sharp and

Rielly (1975) concentrated on aerobic capacity.

Brunner (1969) in a related study investigated: personality
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differences in adult males who participated in physical activities and
those who were inactive. A questionnaire was used to determine how
active the men were and an adjective checklist was used to assess
personality characteristics. The results indicated that participants
were; more defensive, more dontnant, more achievementsoriented and more
self-confident than non participants: The study did not measure Fitnéss
and therefore the results were not gemeralizable to fitness and per-
sonality. * ‘ .
Verner and cu::hemges) catried out a similar study using a

sample of 456 males entering the United States Military College. On

entry to the college ua/:ubjgc:s were classified as athletes or as
non participants in sports. Selection E5EHE ERONpAIUAN SaRE B .
participation in high school'athletics. Personality traits were
measured by the 16PF. The study concluded that athletes were; more
sociable, more dominant, more enthusiastic, more adventurous, tougher,
more group dependent, more sophisticated and more conservative than
non participants. Although comparing active and inactive groups was a
popular method of investigating the relationship between fitness and
personality, Vitalo (1973) after reviewing the literature concluded
that participation in athletics and sports was mot alvays a good
\measure. of fitness. The study stated that before any conclusions were
made, further R ——

Harris (1963) investigated the relationship between fitness and
personality in a samplesof 79 college women. The 18 most fit and the
18 least fit women were compared on a number of personality measures.
Fitness vas tested by the Krause-Veber Test, Wells-Dillon Sit-Reach

Test and the Scott Fitness Battery. The personaiity testd led were
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the Taylor Manifest Anxiety Scale and the Edward's Personal Preference
Survey.. There was no significant difference in anxiety bltween the
high and low fit groups. The high fit group scored higher on Endurance
and Intraception and lover on Nurturance and Abasement on the EPPS than
the low fit group. The study selected two extreme fitness groups and
therefore the results were not generalizable to more modérate levels
of fitness.

In an earlier study, Wells (1959) used a sample of 80 male
college students to study the relationship betucen physical fitness and

personality, The study yielded a total of 1330 correlations between a

series of 38 fitness tests and personality factors measured by the 16PF

and a psychiatric interview. This number of correlations was just too
great to be adequately discussed here; however, the following iere some
of the consistent trends found in the correlation; high Fitness scores
were associsted with low anxiety, low tension, more inhibition, more
competent assertiveness and greater sensitivity.

Breen (1959) studied the relationship between fitness and
personality in a sample of 48 college males. Fitness vas determined by
using brachial pulse wave variables: The resylts were that fitness was
negatively related to measures of anxiety, neuroticism and cynicism.
The method of measuring fitness by brachial pulse vave variables was
not a widely used method and there vas very little research evidence to

- support the reliability and validity of this measuring method. .

One of the earliest studies Which tested the relationship
between fitness and intelligence was Johnson (19!.25. Fitness was
assessed by a test of physical skill and intelligence vas measured by
a college freshmen examination. THe results indicated that there was
L "
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no relationship between fitness and intelligence.

However, in a later
study using only fem}le subj.EC[S Hart and Shay (1964) found a signifi-
cant relationship betueen fitness and intelligence. They concluded
that: "Although physical fitness is hot a general predictor of academic
success, it is high enough to be onsideved i necessary factor for . !
the improvement in tHe general education of the college studen:‘" .
445). The different results obtained by the two studies vere possibly
due to different samples and different. measures of Fitness and intelli-
gence.  Johnson used:a tegg of physical skill and Hart and Shay used a
battery of fitness measures.

Arnette (1968) ‘investigated the relationship between Fitress
and acadenic achievenent in a sample of Fanate Eoltage SRR

Fitness was measured by a test battery comsisting of both strength and

endurance items. Academic achieflement was measured by grade point v J
average. The results indicated that fitness was positively related to
acadenic grade point aver:ge.

Powell and Pihndorf (1971) investigated the relationship between '
intelligence and a number of physiological variables usirg a sample of /
older adult men, lntelligence was measuted by the Culturs Fair InFel‘-
ligence Test and fitness was assessed by a battery of physiological
reasurements. The Study indkcated that fitness variables wvere related
to intelligence. )

The studies. in this sectiop analyzed the relationships between *n
8

personaliity factors and a  vartety of physical fa::ors. In general they
indicated that fitness was related to a nunber of personality traits.
‘However, this evidence was of limited usefulness in supporting Fitness
training as a means to enhance mental health because it was not a ]

’
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causal relationship. N -

The Therapeutic Use of Physical Fitness . 2
Training with the Physically and N
Mentally Handicapped

A number of studies investigated the effects of physical fit-
mess training on the personality of the physically and mentally handi-

capped. -

Meyer (1955) studied the effects of a six month cardiovdscular

and strength endurance fitness training on.vard behavior.in schizo-
phienic yacients‘ The results showed that the gmup, which recesved
‘training sioved di ikl wive than 14,5 Batehsd controll grbip
which re:eiyed no txatniqg.— In a similar study Van' Fieet (1950)
a;sesged the impact of sb‘( months of physical tx;aini.ng ol the emotional

1 of schi ic patients. Emotional inter-

 personal functioning was based on :\?\e avituationofi uard acabby e A =4
| results indicated that the group, which received training,’ improved on '

a number of behavioral indices. A matched control group showed no

change. Both studies failed to measure fitness before and ;fger the

training programs and therefore there was no evidence that a fitness

:hange occurred or that the changes in behavior v.lere the tesult of a . -
fitness change. »

Colli\'\guooc} and Willett (1971) administered a prné:{am consisting . >

£ one hour a day in the gymnasium doing jogging and callstlienics, and

ne hour each day in the pool, swimming. The program was administered

o five obese male teenagers and lasted for three veeks. ' In adition” ~

Ap the fitness training the sub_}ects recetved one. hour per veek of

group co\lnselling Subjects Sere aduinistered fitness tests conslscing -




of; the Kraus-Weber Fitness Test, which measured stremgth and flexi-
bility, weight, waist size, resting pulse rate and lung capacity,
before and after their training program. Subjects improved on all
fitness measures except waist size and lung capacity. Self-comcept was
‘measured by the Bill's Index of Adjustment and Values. The summary of
‘thé study stated:

58 significant in physical fitness

perfomance, positive body attitude, positive selfrattitude,

self-acceptance. and sigaificant decreases din real versus
ideal self-discrepancy. (p. 412

“However, ‘the. {nplied offects of fitnsss tratning on Self-concept vere
not justified for two reasons. Firstly, thare was no. control group . L
used to, assess the refative effects.ol fitness ttaining, gmup 1nter»

action and interaction with the imstructor and seeondly, mo mention was 4 i

made of the possible effécts of the group counselling.

In a later study Collingwood (1972) investigated the effects of
a physical fitness training progran on self attitudes. His program
consisted of Jogging, sprinl’.a, c;\libthenics dnd ag)llty drills. It

lasted for four weeks.. The sample tested consisted of 50 male rehabil-

itation clients, 25 who received the program and 25. who acted as a_
mtched control.” The study concluded that:

Ss demdnstrated greater significant xncrea§es, over a
matched control group,.in physical fitness performance,

. body attitude, positive 'self-attitude, self-acceptance
and positive physical un:ellectual and emotional-inte
personal behayiors. (p. 585)

Fitness ‘vas measuted by; pulse Tate, sit—ups, SR and measures of .
strength and flexibility. Personality was assessed by the Bi}.‘]_'; Index

-
of Adjustment and Values, dnd b)t instructor ratings.

Corder (1966) used a sample of 24 grade school retardates to «
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favestigate the possible effects of a physical training program on
_social status. At the end of the ten week physical fitness progrem it {
. was found that there was no change 1n social status.
‘A study by McPherson et al. (1966) investigated the effects of

* @ Zh-week graduated exercise program on thé personality of post heart

attack adult males. .Personality was measured by the ,20-Ttem Hnnhest

Anxiety Scale and the 16PF. Na objective tést of fitness was given X

before of after the training period. The study had'a. two by twodesim, *

normal and hieart attack subjects, and exercisers and honexercisers. ..

" |, The 'study concluded that the cardiac exercise’ group exya’rienced a

greater mubex of favourable chianges In personality. than 214 any of ehe
. other gz:uyx. The ‘main areas of ‘improvement were; selffcm\fidsze, and |

a reduction in anxiety and tension. The study failed to assess fitness a

before and after the fitness program; thekefore thete wasno evidence

that fitnpss increased or that the changes in prsonality vas the result

of a fitness increase. s

Biccola and Stone (1975) studied the atteits of ‘a li-veek
eyeling program and a L4-week valk-jog tuness programs on aged cen.
The 167F -was used to assess peisonallity. fdctars and a battery of Fitnéss
tests vere used to determine Fitness. This battery of tests included

both strength and aercbic fitness itews. The.résults shovéd thit there

‘™ was a significant increase in fitness in 'bn'zh the cycling and jogging
groups. The .cycling'group did not change on any personahty fncms‘}) u o

but the jogger group becamg more self-sufficient and Hore ‘sericus. The

fact that both groups increased in Fitness, but only the joggers changed
in personality, indicated that other factors were involved besides

£ o fitness. ; ’
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The studies revieWed in this section -all dealt with the effects
of physical fitness-traindng on the personality of various abmormal

populations. The results oblgined were mot generalizable to normal

subjects.

fitness prograns on the pergonality of normal subjects.

Ismail and Trachtmath(1973), vhile fovestigating the physiolo-
glcal changes that result from anexercise program‘in middle age :
Wi LakEste, Hoticed tht: thete neatodsto e pycholoktedl Clieges he
well. They weatliohitn explore these psychological changes in greater
detail. The fitness program used centered around a progressive running .
program and lasted four months, From the 60 subjects entering the
prugzm, two extreme groups.were selected based onl fitness levels. One”
group contained the 14 most’ £it men and the othef group contained the
14 least fit men. Fitness was measured by oxygen intake, blood pres-
sure and percent of lean body mass., Personality was assessed by the
16PF. Since the high fit group Were expected to undergo relatively
Yitele fitness change, while having a similar psychological cxperience
as the low fit group, they were used as a control group. The results
showed that the high fit group changed very little psychologically.
However, the low fit group becanme; more emotionally stable; more ima;;i—

native, more self-sufficient and moxe guilt-prone, during the fitness

program. The low fitméss group used in the study represented an extreme

level of fitness. Therefore the results vere not generalizable to

. E L g . . ?




groups with more moderate levels of fitness.
In a sinilarstudy, Sharp and Reilly (1975), msling a sample of
college males, explored the effects of an aerobic fitness progran on
personality. The study pointed out a number of significant correlations
betueen changes in physical fitness scores and changes in per;nnan:y
scores, as measured by the MMPT. Fitness was assessed by a series of
Jhavobla eftaubs Edes:, Hatause THbEA VN no control group, persémality
changes  cannot upbiasedly be attributed to the aerobic.training.program.
Verner and Gottheil (1966) carried out a study on the effects
of four years of athletic participation on male subjects at the United
States Military College. Subjects on entering the college were cladsi-
‘fied as either athletic pxrtici‘pznts or as non participants based on
participation in high school athletics. As' part of the program at the
Golléga 411 jeadats wive requiced Yo Cake P in senlebies!  TEwis
hypothesized that the non participants vould gain the most physically

hletics and becone psychologically more

£rom participation in college
similar to the athletic participants, who would change relatively little

" physically. The results indicated that at x;rnduati;m the participants
and non participants were no move alike in personality than when thay
started college. Since no fitness measures were taken, there g;s_m
evidinre that the non participant group increased in fitness.

) McPhersorr et al. (1966) in a’study-aimed mainly at a sample of
POAE NGRRE RGN AITE RAlds, FlidiRvESCIEACEl Seletiats BEW
fitness p:roglram on a group of normal males.. The study concluded that a
group gi.n;mal men, who did the fitness progran, decreased in amxiety
while a control group did not decrease in anxiety. The study au{ not

assess fitness before and after the fitness program; therefore, there
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vas no evidence that a fitness increase occurred.

Hammer and Wilmore (1973) carried out an exploratory study on
the effects of physiological changes on personality in a sample of
adult malest Personality was assessed by the 16PF and fitness by a
series of endurance tyl;e tests. The only personality changes that
correlated with increased el\durance vere trusting and forchrightaess.
As‘no control group was used, the personality changes canpot be ateei-
buted solely to a physical fitness increase.

Lindsey (1970) used two groups of gradé. school children, to

detetmine. the effects of special physical education classes on persoa—
ality. At the end of thé two-yeaw program the children in the ‘experi-
mental grou‘p showed a. significant improvement in fitness, but did mot
‘WhoN sy S1gALELEaRE chags on eHE Blanchavd ehavios BaHig'Scale,
Although no significant changes occuwfed, there was a tendency for the
children in the experimental group to improve in'social and personal
adjustnent,

Tomail and Youig (1976) divided an all male sample into four «
pesipds BAgH. ELto10, sk e auas, dow S1eeld, an Tovsere odg.
Fitness was based on oxygen intake and other cardiovascular measures. -
Personality factors were measured by the 16PF, the FPI and the anxiety

scale of.the Miltiple Affect Adjective Check List. All subjects took

Tpart in a four-month fitness program, which consisted mainly of ‘pro-

gressive running and ‘calisthenics. Regardless of what group’ the !
subjects were in, they were wmore socially precise, more persistent and
more controlled at the end of the Fitness program. Sincé no contral
graup. was used, the tesults eannot solely be attributed to a fitness

increase. .
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Another study by the same authors, Young and Ismail (1976),
investigated the relationship betwean physiologlcal factors and psycho-

logical factors before and after a four-month conditioning prograa.

The conditioning program consisted of jogging,calisthenics; running and

recreation activitiesl Personality was asseised by the Eysenck Person- *
ality ﬁvmoiy and fitness was measured by a series of cardidvascular
and endurance -tests.. -In the sanple of #1ddlé agé men used in the study,
they found that. increase in fitmess was velated fo an dncreasé in
emotional stability. No control group was used to control for the
offents of -vandon outeide yarianles, Tuih as group interaction.

" Using a sanple of 101 male universify professors, who volum--
teered for the-study, Morgan et al. ‘(1970) inv-ustigated the cffects of

a cardiovascular fitness progran (cireuit training, jogging, swiming,

treadnt 11, ruoning) 'on deprassxon Depression vas measured by the Zung

perfod. At the end of the six-weck training pedfua, the resulis sias-
cated that the fitness progfam did not produce a significant rédiction
in Aepressmn' However, 4f the results of the 11 subjects, who were
depressed at the beginning of the progran, ‘vere analyzed separately,
they demonstrated a significant decrease in depression. Since :he'll
subjects were not severely depressed. the rasulls wete probably mot due
to statls:ical regression. The study did not-sssess fitmess at ‘the end
of ‘the Fitness program; therefore, there was o evidence that the syb-
jec:s increased in fitness. - ! . ?
Gutin (1966) invustlgated the effects of an increase in physical
fitness on menital ability folloving stress. The'  samwle of 55 male

colibge sturlem:! vas mndcm;y divided tnto two groiups. Ona group

Self-Rating Depression Stale both bafore and ofter the six-week training -




received two periods of fitness classes per week for. 12 weeks. The
second group received no fitness classes. Fitness was assessed by the
Indiana Motor Fitness Index II (push-ups, chin-ups, Standing broad

jumps), Mental ability was measured by the Employee Aptitude Survey.

Both fitness and mental ability were ‘tested before and after the train- " i

ing period. The results fndicated chat the , group inc; .

in fitness to a greater extent :han did the..control group‘ The '12-wveck

training program did Aot posttively ‘affect, mental nbility fnllawlng k ; z
ﬂtres& It was found that the degree of fitness 1mprovem.ent was Bigni- i
ficantly related to the degiee. of improvement in mental -buuy follosing:

stress, The fieneos measure used it the study consisted of streng:h

»
‘ itelixs. Vitalo (1973) and Cooper (1970) found that strength ttems alnne P o

were nnt the best measure of total Ell:nesm

A study by Massie and Shephard (1971) vas designed to compare : ./

the physiological and psychdlogical effects of an ind; 11 M;vexgns
a group approach to fitness z:;ining. The —1nd1v1duauud,pmgm; was
based on Cooper's (1970) fitness progra and: the group program vas
designed by the TNCA. The Sample consisted of niddle-aged bustnessmen.
At the end of the 28-week fitness progran the following conclusions
were made. : . =

Both gxoups' increased in aeiobic pover (14 percent in the

1nd1\lidnal prugtam and 10 perient 4o’ the grotp program).

2. The wéh in the group ‘progran {ncreased in"extroversion

decreased in neuroticism.

i 3 ©* .. 3. The men in- the individualized progrém oly changed ta om

B factor and that wes a more favpurable response tovards sports.




B f!tnz!s can’ be mcnma using an h\ﬂividulllzed pxolnu and. finll.ly,
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4. The of the d progran vas

because of the high drop-out rate. -
5. The change in extroversion in the group progran uas ia
interaction within the ‘mp.

The results of the study had several points of relevance to the

e . g = ~e
'prue’nc‘ study, First, x: puli\tnd out the effects of group interaction,

vhinh was nvexlockld by a number of. s:udlal‘; Second, i.t lhbvad that’

1¢ pointed out Some of the prqblems fated with 4

The ntudlel in thtl nction dis:ﬂsud tha uffactl of. phy;lcll

fitness :unditiuﬂin; on Various personality fackors u che noskel popu-

" lation. - The research in general focussed on male subjects in .'mp

conditioning prograns.

This section revieved the literature to find a basis for the
present research and support for its rationale. .

= There was' a base .for the present study In personality theory.

" Carkhuff (1971) proposed a.sodel of personality domposed of three

_spheres_ of influence; intellectual, emotional-interpersondl and physical.

Carkhuff advocates that the three spheres interact to’determine the

behavior Of the intiivldul. Changes in one sphere of influence bring

about changes m P — Although this model provided thia- -

ltudy vith & theora:icl!. Yase, ca‘khuff s reselrch did not. pmvida any

nfickete Evidehch thit s shlattlnehis, existed bamen physical and

piychnlo;lcal factors or that physical fitnéss conditiontig chlnges 9.
& H v

petsmulizy.
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There was historical upport for an intnracli‘nr\ between physical
" and psychological factors. Many of the ancient philosophers believed
that physicsl and mental health vere related. Although this belief
suppbreed the idea,of an interaction betveen physical and psychological

factors, it also did.not provide any concrete evidence that a relation-

ship existed.

A great deal of the correlational research reviewed found
significant correlations between various physical and psychological

factors. However, because they vere correlational, they did mot make

any causal statements. Therefore they cannot be used to support Fitness

training as an agent to promote.psychological charige.. Harmett (1967) '

3 " . made the following st?tcment concerning :orrclatimal studies:

llowever, they cr‘“et be . xeg;zded as vahd )ndlcancns af
psyl:hological ¢hange relatcd to xncreasiﬂg physical fitness;
' it is equally p“ossnug that they reflect predilections; i.e.
2 . . person with certdin psychological :haraec;risuu may gr’av

" tate to pn’yss:al-ixmess programs. (p.

A pumber ‘of studies investigated the effects of a'fitnéss condi-

(of various physically and mentally

®iofing epgram on the personalit

nandxcappeq groups. In Bemeral thesc Ltitten’ SatORERE VR EH6aced
uanditiuning progtans fromoted menLal health iR handu:app:d subjects.

- tovever, because handxcapped subjecl:s* waraimesd the results of ‘these

smdtgs cannot. be gene!alized to normal subjeécts. . g
! " fhejeffects of physical conditioning programs on the persbnqlitys\\
# of Bormar’ subjects weve tavestigated by a nusber of studies.  The zesults

b om . indlcated fhat, physical conditioning progeans promoted porsonality

ot F change.s {n noxmal subjects Yo fenale subjects were used in these

‘ *studies; therefore the fesults cannot be geheralizéd 't females. Most

|
|
L of thé studics used group conditisning progeans and hiere vz sone




evidence (Massie and Shephard; 1971) that the peTsonalify eimfiges. were

different in group and individual programs.
Althoigh there was a vast amount of research on the interaction '

between physical and psychological factors, there was very little

concrete evidence that an indf{vidual conditioning program promoted

better mental health in normal fuctioning people.

»~  Eypotheses : )

The folloving hypbtheses have evolved from the rationale of the
study presented in Chapter 1 and the previous review of the relevant
research literature. .

It is hypothesized that:

H, Persons who take part in a self-administered fitness

1

N o -
program have greater gains in aerchic fitness than persons who have tot

been involved in the program.

H, Persons who take part i self administered fithess

2

program have greater gains in levels of selt- concept than persons who
have not been involved in the fitnéss program. ¢ - :

s
H, Persons who take part in a self-administered fitness

3
progran have a greater reduction in levels of aextaty than persons who

have not be¢n involved in the fitness program.

W,. Persons who increase in erobic Eitness have greatet gains .

in levels of self-éoncept than persons who have not increased their’
aerobic fitness . ! . .

H, Persons who Eneroase’tn sezoble fitness have greater red\\:—

5
:mw y than persons e e increased in ﬂmass. A
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B There is a positive relationship betueen self-concept and

serobic fitness.

U, There is a megative relationship between anxiety and

serobic fitness.




-
CHAPTER 11T

METHODOLOGY

This chapter is divided into the following sections: (1) saaple,
(2) procedure, (3) aerobic fitness program, (4) aerobic fitness measuré,
- (5) the Sixteen Personality Factor Questionnaire, (6) the Tennessee
Self Concept Scale, and (7) design and amalysis.

Sample

Thirty-five people responded to a poster campaign’ (see Appendix

T A) c.mcenm;g a fitness program. After a discussion of the Fitness
program 22 of the 35 respondents detided to do the program. The sample
consisted of five mele and 17 female volunteérs from the stalf and
students of Memorial University of Nevfoundland. The female subjects
had: a mean age of 23 with a range from 18 to 31, a mean weight of 130
pounds with a range from 98 pounds to 209 pounds and a mean height of

. 64 inches with a range of 58 inches to 68 inches. The male subjects
had: a mean age of 25 with a range from 19 to 34, a mean veight of 165
pounds with a range of 142 pounds to 194 pounds and a mean height of
68 inches with a range of 66 inches to 70 inches. The sample contained

eight staff members and 14 students.

Procedure 3

. Subjects registered for the program af the university counsel-

ling centre and at that time were asked to make an appointment to meet

33
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with the experimenter. At these meetings, lrbrlef outline of the pro-
gram was given, the subjects' weight and height were measured and it
SO L e WA SAlAE G e 5 FET O
research p'mjgc:. The subjects were told that because of the reséarch
nature of the program all subjects who did the progran had to take
psychological and fitness tests. No ther ‘fafprmation was given slout
the nature of the research.

The subjects who remained (22 of 35) were then administered the
Sixteen Personality Factor Questionnaire (I6PF) and the Tennessee Self
Concept Scale (TSCS). The experimenter also scheduled times during the
following week that the fitness test could be taken. ALL subjects were
instructed not to eat for at least two hours before thé fitness test.

The subjects took: the fitness test at the time that was most comvenient

for them. If none of the scheduled times were suitable, the subjects
arranged with the experimenter to take the test at some other tise.

. The fitness test used was the 12 minute run developed by Cooper
(1968). The test was carried out on an official 400 meter track. In
order to facilitate measurement the track was divided into 25 yard
sections. At the end of each 25 yard sections was a marker.

At the fitness testing session each subject had the following
instructions read to him:
s AL £ i Yo caafortalily i 16 12t uiltesy,
1If you get winded, slow down awhile until you get your
breath back. Then run again for a stretch. The idea is

to cover the greatest distance you can in those 12 minutes.
(Cooper, 1970, p. 27) P )

The subjects were also instructed to start at the sound of a whistle
and vhen the whistle sounded again they were to walk to the nearest

marker and stop. The distagce recorded was the total distance covered




P

when the subject stopped.
At the end Of the.fitness test each subject was told that a
-list of people assigned to the experimental and control groups would
be posted at the-counselling centre. Subjects vere randonly assigned
to two groups of equal size. Subjects in the control group were told
thacrehay Rould be COMEREREAT ETRITAERITIELNE SR B B

program. Subjects in the experimental group were told to make an

to meet ind 1y with the exp A T

At these individual meetings the experimenter explained the
fitness program to the subjects and answered.any questions they had:
about the. gm;;nm., The fitness program was based on an aerobic fitness
_ program developed by Cooper. (1968).: This program is discussed more '
thoroughly in N — g

The core of the progran was a point system, which vas based on” ©
the energy requirements of various activities (see Appendix B). i
Although some of the more common sports were used to obtain points, the
nost common methods of obtaining points was by walking, running,
cycling and swimming. The-subjects were each given a copy of the point
system and shown how to use it. Subjects in consultation with the
experimenter were assigned a set nunber of points to, obtain during the
First week of the progrda, based on their fitness levels. The mumber|
of points obtained by each subject per week was to gradually increase \
until they obtatned the minimin number of points needed to maintain \
good Fitness, which was 30 for males and 24 for females. Although the |
starting point was set with the help of e experimenter, it was the
individual's responsibility to judge his/her rate of progress. To help

the subjects monitor their own progress, each subject was given a

\
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record sheet (see Appendix C) on which they could record their points.

After the initial meeting each subject was left to monitor his/her own

progress.™ No further contact was made between the experimenter and
subjects urifil the conclusion of the six to eight week program.
ifCawate Usks elapsed the subjects in both the experimental¥
and coatrol groups weré contacted by mail or telephone and asked to
meet with the experimenter and do the TSCS, 16PF and the fitnmess test
again. When the control group completed the tests, they e assigned

times to meet‘with the to receive on the,

fitness program.

- Aerobic Fitness Program

* Cooper's (1968) fitness program incorporated a number of compo-
nents designed to wotivate the individual to change his fitness
b!l:ﬂviﬂl'. First, the point system provided the individual with a means
to reinforce himself/herself for desitable behaviors. After a review
of some of the Televant resehirch Watson and Sharp (1972) concluded that
self-reinforcement vas an effective method of increasing the reinforced
behavior. Second, the program helped to structure fitness activities
and set target goals, which pmvidgd the individual with additional
feinforcement, as these goals were reached. Third, the program vas
self-adninistering in the sense that each subject recorded and altered
his own b‘:hav‘lcr and' provided his own reinforcement for behaw:iu_x change.
Kazdtn (197%) ater a-vevied of the literature concluded that selt-

monitoring did effect behavior both by itselfand also when it was

with other x social
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Cooper (1968) stated that a number of subjects of both sexes

and a wide range of ages used hls program successfully. Although this

conclusion was based on subjective data obtained mainly by letters, it

still provided additional support for the program. The program was a

rational method of increasing fitness hoth from a research base as well

as a logical one based on a number of behavior modification techniques.

Ac¥obic Fitness Measure

The instriiment used to test fitness was the 12 minute walk-run
test developed by Cooper (1968). - The test assessed aerobic Fithess by
measuring the. distance a person‘can travel in 12.minutes. Cooper
(1972), used a sample/of 115 Al Force men and found a*carrelation of
089 Patvesn Wlatanes" i 66 12]iviean and naxlmm oxygen fnfake
values on a treadaill. Wyndhan (Larson, 1974) using a sample of 25
males simidar in siz¢ and weight Lo the subjects used by Cooper, found
a correlation of 0.94 betveen distance run in 12 minutes and maxisum
oxygen intake as neasured in the laboratory by the treadmill method.
Maksud, Cannistra and Dublinski (1976) compared distance run in’ 12
minutes with maximum oxygen intake using the treadmill method, in a
sample of 26 female athlgtes. 'They obtained a correlation of 0.70.
Katch et al. (1973) in a similar study using a sample of undergraduate
females obtained a correlation of 0.67.

The correlation of the 12 minute walk-run test of fitness with
the actual measurenent of, a physiological factor (the treadmill method
of measu'rlngv oxygen intaké) in the lab;mtary has been used ;n estab-
lish the validity and reliability.of this test. Céoper (1970) stated

that: "Despite their simplicity and ease of administration these ficld

°

1
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tests arc almost as accurate and relishle as laboratory measures rade
on the treadmill" (p. 28).

The 12 minute walk-run test was judged to be a suitable measuring
instrument for this study based on Lhe ease of administration and its

s
correlation to actual laboratory measurements of oxygen intake.

The Sixteen Personality Factor Questionnaire (1GPF)

The Sixteen Personality Factor Questiomnaize (L6PF) was devised
as an objecd.vel_y scorable test, which Cattell. qdvncx;es gives the most
complete cnvera{;e of pnrs’unalit)" factors possible in ‘the least -amount’
of time. The average time for completion of the ‘test is 45 minutes.
The test can be administered cither individually or.in groups.’ The
adninistration procedure is simple and the test adninistrator néeds no
special training to administer the test. The results are scorable by
Wi OECHY, BAdHinE. YENEE GOslied HoibE el E. BUbTecte G WeYe i
Least 16 and had a high school education. There are a number of fords
_of the test, but only form A was used in this study.

The test is well established and widely used. Lorr
(buros, 1970) in his review stated that: "Although at present it eppears
tobe the best factor-based personality inventory available, it is the
reviewer's view that the 16PF is still primarily a research instrument"

(p. 1173).

A
Reliability
Reliability was defined by Cattell, Fber and Tatsuoka (1970)

as the agreement of two different dduinistrations of a test. The .

Institute for Personality and Ability Testing (1972) using a sample of
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243 Canadian high school males and fcmales reported that the reliability
of the 16 primary factors ranged from 0.72 to 0.92. In another study
by the same organization usifig a sample of 67 employment counsellors
the range of reliabilities was from 0.58 to .83. Both studics used
form A and the time between administrations was from two fo scven days.
The present study used form A to measure the second order
factor QIT. The Handbook for the 16PF does mot provide test-retest
reliability for the second order factors; however, it did give the
reliabilities of the primary factors from which the QII.score is

obtained. The following is a summary of the reliabilities of those

factors vhich contribute to the QIT score; T = 0.82, H = 0.92, I = 0.78,
0= 0.83, Qy = 0.80 and Q, = 0,72. Thede relisbiltttes were bausd dn a
sample of 243 Canadian high school students (IPAT, 1972). Although no
reliability was given for factor QLL, the, reliability of QI is at
least as great as the reliability of its component first order factors. -
Ferguson (1974) stated that reliability in part is a function of test
length, if the test length is increasgd its reliabilify increascs.
Since the QI score is based o = larger nusber of items than each of
its component scores, it is more reliable than these scorcs. Eysenck
- .
(1972) stated:
Practically a1l the iaformation contained unrelidbly in the
primary factors was contained reliably in the second-order
factors and very little information was left over for con—
tribution by-the primaries. (g 267)
Validity p )
The validity of the QII score as a measure of anxiety was.
assessed in a mumber of ways.

First, it vas conpared to other measures of anxiety. Reiter
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(1972) obtained a correlation of 0.73 betveen QLI and scores on the
Taylor Manifest Anxiety Scale, using a sample of 76 college men and
women. Hundleby and Connor (1968) found a correlation of 0.56 between
factor QII.and the Manifest Anxiety Scale of the MMPI, and a correlation
of 0.60 between QIT and the Keuroticism (N) scale on the Maudsley -
Personality Inventory (MPI). The snmx;le used in the study consi;ted of
267 _airmen. .

Secondly, the ability of Factor QIL to dbtect anxiety change as
the résult of theragy.or other 1ife changes vas fested. Catéall and* "
Scheier. (1960). found that anxiety stimuli increased the QLI score of
the 16PF. Subjects who actended thqfapy showed a reduction’ in QIL
scores over the course of [heir‘the&PY (cateeil et al., 1966). These
factors provide support ‘for the validity of the QII score as a measure
of anxigty. §

Finally,.the factor's ability. to distinguish betwesn groups was
tested. Cattell and Scheier (1963) found that almost all elinical
e VEEGE VAR SRS QNS JeisenTy BN Whorvie
neurotic or were anxlety reaction cases. These Findings werc in the -

predicted direction and tend to support the validily of this measure of
anxiety. o

Summary g P

The 16PF is an casily adninisterd test, which covers a wide
range of personality variables im a short time. The sample used in
this study met the educational and age criteria suggested for the test
group. Research has established the relisbility and validity of factor

3: 4
QIT as 4 meaSure of anxiety.. Based on the literature reviewed the 16PF




was judged to be a suitable testing instrument to oblain a measure of
anxiety.

The Self Concept Scale (TSCS)

The Tennebsee Self Concept Scale (TSCS) was constructed by the
Temnessee Departnett of Mental Health as a scale: ™. . . which is
simple for the subject, widely applicable, vell standardized, and
multi- ~dimensional in its description of the self concept™ (Flt(s, 1965,
p. 1). The TSCS is deslgned to be used with subjects 12 years of age

. and older vho have at least a gn\dg six reading levgl. The admmxs~
tration Lime'uf the test s 10-20 minites. The TSCS is multi-dimen-
sional, but also provides a total measure of sclf concept. Suinn
‘(Buros, 1970) stated that: "The Tennessee Self Concept Scale ranks
among the better measures, combining group discrimination with self-

concept information" (p. 369).
Reliability
The only test score used in the present study, was the Total

Positive Score; therefore only .the reliability of‘tha[ factor was
revieved. \Fitts (1965) reported a testorggest reliabilicy cosfficient
" of 0.92 for Total Positive Score, baséd on a sample of 60 college
students over a tuo-weck period. Congdon (Fites, 1965) used a short
form of the TSCS‘alld a sariple of psychi;[rig patients, obtained a

reliability coefficient of 0.88 for the Total Positive Score.

Validity

The technical manual for the TSCS provided evidence of content

validity by; correlation with other personality measurés, detection of

!
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personality changes under particular conditions and by group discrimi-
nation. ’

Cntant VEITHTEY AR Be deseriNEd daithe degreetto wnten iHe
test samples a population of behaviors. The items on the TSCS came
Fron two naln sources; Whe First source ves ron ftéms on-obher self
concept tests and the second source was from written self description ,
of patients and non pacfﬁncs Ttems were'selec{ed £rom these, sources,,

based-on the unanimus agreement of ;Geven cIinical psychologists.

Fites (1955) concluded hia discussion of the TSCS by stating: “Thus we
may agsume that the categuric.. used' in the ‘scale are luglcslly neaningful
and publicly comwunicahle" (i 17),

Validity was also assessed by the-instruments nbihly to
distinguish betveen groups. Fitts (1965) used a sample of 369
psychaatric patients and 626 non patients to test fhe’ability of the
TSCS to preciic: differer-;ces betwean the tuo groups. Mle concluded that
the results "demonstrate highly significan‘l (mostly at lhfv .001 level)
differences betueen patients and non patients for almost every score.
that !;s utilized-on this Scale”(p. 27). In the second part of/the

experment (Fitts, 1965) compared the normal group to a group of sub-

jecl:s judged fo be high on personalit integration. The results mux-'
"cated that the well inmgratei‘l group differed from the normal group in
the poaLta” i EesElon Ehai ad ehe psychialri: group.

| Another method of assessing valtdtey vas to compare n‘e 15¢5 to
other measures of personality.ahd determiine. AL the relationship was in
the predicted direction. Ficts (1965); compared the. scores on'the TSGS,

. invenmry based on a sample of

and Minnesota Ml 1phasir. ‘Personali

4
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of the scores of the scale corralate vith the WY scores i vays wos
would expect from the nature of the scores” (p. 24). R

The final method of deteriining.validity was its ability to
detect personality change brought about as the result of therapy or
other life experiences. Fitts (1965) predicted that a nusber of TSCS
scores would change as the result of thefapy on six female patiénts.
Of the 88 changes yredictpd, 60 pere. correct (p = .001). . Ashcraft and

Fitte (1964) carried out a aumnar study’ using an expetimentnl gnd

control grnup 1n'a design. “The ntal group, which

£30 patients, were given’, the Tscs before and atter olx

mnths of: therapy. The control gmup, u‘hich cnnsisted of 24 ﬁatients

vatting b therapy , were given the 15C betore and after .a six month -

vatbing pericd. The study found that the experimenta} group changed £

the predicted directions on almost.all of-the variables studied. The

- B :
<ontrol group only changed on two,variables.

- Summar;

The research evidence revicwed in this section indicated that
the TSCS was 4 valid and relisble test of self concept. The test also

had-a nun\het offeatures which vere desirablc in the present study‘

Testing tine was shiort and cthe test was, s=1f~ndminisuring The results'.

vere also hand scorable nr,n provided’a ‘total score mq?surlng a persth'd

avérall aelf—esteem = ¢

¥ % B
| 0 Dgstxn dnd Anﬂ!si : Hjol

de:amlne ii\ the' ex'pcrimgn:al lnd control groups c'hlnged 2

} P o o

s

i
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deggees on the dependent variables during the experiment. The subjects
were randomly assigned to either thy/experimental or control group.
The data obtained in the study was analyzed by nomparametric

analysis. Ferguson (1974) stated that:
Many tests of significance involve assusptions about the

. pature of the distributions of the variables in :m popula-
tions from which the samples are drawm. . . . In experi-
mental work, situations arise where either little is known
about the population distribution of the dependent variable®
or this distribution is knoun to depart appreciably from
the nommal form. In such situations nonparametric tests
may be .pproprnmy used. (p. 321)

There was ur.u.g evldencz availabie describing the population distri-

bution of the population from which the sample for this study was drawn.

1t vas ; to use c analysis. Siegel
msi) concluded that for studies with groups of from six to ten
subjects, there was no lltﬁmuve to using a mmpnuur.ﬂc test unless
the nature of the population vas known. In the present study the sizes
of the various groups ranged from seven to 1l subjects. Based on these
factors it was decide‘d that nomparametric analysis was not only the
best method, but probably the only type of analysis.

“The results were analyzed by the Mann-Whitney ek This
method of analysis was chosen because; (1) it is widely accepted as one
of the best nonparametric tests of significance (Ferguson,®1974),
(Z’qil 4s one of the host ywerful\ nonparametric ‘tests and a good
alternative to parametric tests (Siegel, 1956), and (3) it was an
appropriate test to use with small samples (Siegel, 1956). ‘
e Although the main focus ‘of the study vas experimental, thire
was some correlational data collected. The relatiqnship of the three

dependent variables (fitness, anxiety and self-concept) was analyzed

/

wsvntd
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using the Spearman's lank Order Correlation method. This method was
selected because it is one of the best nomparametric tests of correla-
E4of wnd & ‘good Alteraative fa pAvARELFIE Testing nerthods (Stegel,
1956). '

The reseaicher adopted the rule that the null hypothesis would
be rejected if the Mann-Whitney u statistic'was significant at a proba-
bility level of @ <.05. Similarly the level of significance for the
acceptance of correlation coefficients was @ <.05. 3

The study used a test-retest design to compare the changes in
the experimental and control groups. As previously indicated nonpara—
metric procedures were deemed the most appropriate method of analysis
in the present study. The Mann-Whitney u test vas used to test the

ic vas

experimental hypotheses and the Spearman's Rank Order statis

used to test the significance of the correlational h p/umses.

'i
|
i
|
i
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CHAPTER IV
RESULTS AND DISCUSSION

This chapter provides an account of the results and, interprets

the data.

Descriptive Data

The descriptive data is presented in the following series of

tables.

The disgribution is ibed using no ic
for each of the results presented in Tables I, II and ITI. For des-
criptive purposes the sample was h_:oken down into a number of groups.
These groups were classified as follows; "total" refers to all subjects
who completed the experiment, "ekperimental” refers to those subjects
who did the fitness program, "control" refers to those subjects who did

itness increase” refers to all subjects

not do the fitness program, "
who increased in fitness during the study, and “no Fitness increase”
refers to those subjects who did not increase in fitness during the
study. From the 22 subjects that started the ;rngram, 5 subjects
failed to complete all of the posttests and were thus eliminated from
the analyses. Ond other subject only missed the post administration
of the"16PF and therefore was retained for the other analyses. ’
Table I presents a description of the distribution of sten
scores for factor lqu on’the 16PF. The average level of anxiety in the

general population is 5.5. Thé experimental group had a higher level

46
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of anxiety (6.2) than the control group (5.7) at the beginning of the
study. The experimental group had the greatest decrease in anxfety
from pretest (6.2) to posttest (5.4). The fitness increase group also
decreased in anxiety from pretest (5.7) to posttest (5.4). The control
group increased in dnxiety from pretest (5.7) to posttest (6.1). The
no fitness increase group also increased in anxiety from pretest (5.7)
to posttest (6.1). Although not reported in the table, subgects who
did m_)f ta‘ke the posttest adm‘inistral’.i.an of the 16Pf had the highest
median level of anxiety (6.3) on the prétest. The high a_ﬂxie!y levels
of the subjects who did not take the posttest reduced the possibility
of regression being a factor in the results. Also, it lessened any

biasing effects which may be causéd by higher anxiety levels.

TABLE 1

DISTRIBUTION OF ANXIETY (QIT) STEN SCORES ON THE 16PF

Median Quartile, Deviation

Group Number  Pretest Posttest Pretest Posttest

Total® 16 6.0 5.9 1.1 1.3

A. Experimental . 7 - 6.2 - 5.4 1.2 1.6

Control I R B 6.1 .9 2.0

B; (Eltneas o8 5.7 5.4 2.1 1.6
iIncrease s R

__ MNofitness 7 5.7 6.1 .9 1.0
7 idicrease | I

3sixteen of the original 22 subjects completed the posttest
administration of the 16PF. . %

i
i
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Table I1 presents a honparametric descripticn of the distribu-r
tion of total positive scores on the TSCS. The mean level of total
positive self concept scores fn the general population is 345 with a
standard deviation of 30. The experimental group had the lowest median
levgl nf‘self concept of any of the groups both in the pretest (316)
and the posttest (314). The control group had the highest median level
of self concept of any of the groups both in the pretest (343) and the
posttest (345). The experimental group and the concrol group made
negligible c\mnges from pretest to postrest (experimental pretest 316

to 314 posrtest\, control pretest 343 to 345 posttest).

TABLE 11

DISTRIBUTIOM\ OF TOTAL SELF-CONCEPT RAW SCORES ON THE TSCS

Median Quartile Deviation
Group Numbkr ' Pretest  Posttest Pretest Posttest
Total® 17\ kL6 340 29 27
A. Experimental 8 316 Y] .o® 3
Control 9 43 345 22 19
Do Htuess 8 322 329 a 37
, increase
Houkdineas 8 337 344 28 27
increase
eventeen of the original 22 subjects completed the posttest
administration of the TSCS. B

Table III presents a nonparametric description of the distances
covered on the twelve minute walk-run fitness test. In order to eguate

the distances covered by male and female subjects and different age
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groups, correctional factors suggested by Lerson (1974) vere uded. The
distances in Table III have been adjusted so that the distance covered
by the various groups are equated with the distances coyered by male
subjects in the 20 to 30 age range.

There was no normative data available for the 12 minute walk-
run test, However, Cooper (1970) has established a number of fitness
levels based op distance covered, age and sex. The following are the
ranges in yards of each fitness level based on a sample of male subjects
20 to 30 years of age; very,poor <1760 yards, poor 1760 yards - 2200
yards, falr 2200 yards - 2640 yards, good 2640 - 3080 yards, and excel-

lent >3080 yards.

TABLE ITT

DISTRIBUTION OF DISTANCES IN YARDS ON THE TWELVE
MINUTE RUN FITNESS TEST?

Median Quartile Deviation
Group Number  Pretest Posttest Pretest Posttest
N
Tota1® 17 2294 2204 352 365
A Experimental 9 2723 2765 213 323
Control 8. 2060 1818 262 328
" SRtaces 9 2503 2613 106 362
increase
Asess .8 2184 2068 262 297
increase

Saaices Spvered. Have YRR EORTES Y for age and sex based on
factors suggested by Larson (1974):

bgeventeen of the original 22 subjects completed the posttest
administration of the 12 Minute Run Fitnéss Test.

[
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The experimental group had the highest median level of Fitness
as indicated by the amount of yardage covered, of any of the groups
both in the pretest (2723) and the posttest (2765). The control group
had the lowest, median distance covered of any of the groups both in the
pretest (2060) and posttest (1818). The experimental group increased
the median distance covered from pretest (2723) to posttest (2765).

The control group decreased the median distance covered from pretest
(2060) to posttest (1818).

Table IV outlined the Spearman rank order correlation between
the three dependent variables; fitness, anxtety and sel-concept. The
cnn‘elati‘nme‘ vere based on the results of the 22 subjects’in the pré-
tests. The pretests' results vere used to eliuinate any possible
biasing effects caused by the fitness S S
ficantly related to either anxiety or self-concept. There was a signi-

ficant negative correlation between self-concept and anxiety (p. <.01).

- TABLE IV

CORRELATIONAL MATRIX OF THE VARIABLES IN THE STUDY

. Fitness Anxiéty Self-Concept
Fitness - So7 7
Anxlety - - _70
‘Sel£-Concept -~ - 5 -
=22
i <

Significant at .01 level.

i,

i
i
!
'




lypotheses

Hypothesis 1

Persons who take part in a self-administered fitness program
have greater gains in aerobic fitness than persons who have not been
involved in the program.

The changes in ‘aerobic capacity for both the experimental
group, which did the fitness program and the control group, which did
not do the fitness program, were compared using the Mann-Whitney u
test. The value obtained (u = 52) wvas ot signiffcant (p. >.05).
There was no evidence that the experimental group increased in fitness
toa ‘g:eazer‘excent than did the control group and therefore the hypo- |

thesis vas rejected.

Hypothesis 2

Persons who take part in a self-administered fitness program
have greater gains in levels of self-concept than persons who have not
been involved in the fitaess pragram.

The changes in self-concept in the experimental and control

groups were compared using the?Mann-Khitney u test. The value obtained
(u = 25) was not significant (p. >.05). There vas no evidence that the
fitness program increased levels of sclf-concept. Therefore the hypo-

thesis vas rejected.

Hypothesis 3 -
Persons who take part in a self-administered fitness program
have a greater reduction in levels of anxiety than persons who have not

been involved in the fitness program. The reduction in anxiety in the

i et
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experimental and control groups were compared using the Mann-Whitney u
test. The value obtained (u = 49),was significant (p. <.05). The
fitness program decreased anxiety and therefore the hypothesis was

accepted.

Hypothesis 4

Persons who increase in aerobic fitness would have greater
gains in levels of self-concept thai persons who have not increased
their aerobic fitness.

The changes in levels of self-concept in those persons that
snevannd sy Fheiens and e Parns e IE 0L DEVEENES TH Sionuse
were compared ;Asing the Ha\‘m-“himey u” test. WThe value obtained i
(u ~ 37) was not significant (p. >.05). There was not a greater
increase in self-concept in those persons who increased in-fitness
than in those persons who did not increase in fitness. Therefore the

hypothesis was rejected.

Hypothesis 5 .

Persons who increase in serobic [itness would have greater
reductions in anxiety than persons who have not increased in fitness.

The changes in levels of anxifity in the group: that increased
in fitness and the group that did not increase in fitness were compared
using the Mann-Whitney u test. The value obtained (u = 42.5) was
s1gntEseant (oo 05). Those sublects who increused fs sevobte Fitness

decreased in anxiety to a greater extent than.subjects who did mot

increase in aerobic fitness and the t s was t.
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Hypothesis 6

There fs auposiviverselavionihiip tetween ssit=concept and ¥
aerobic Eitness. .

The relationship was tested using the Spearman Rank Order test.
The value obtained (r, = .17) was not significant (p. >.05). There was
not a positive relationship between self-concept and aerobic capacity.
Therefore the hybothesis was rejected.
Hypothesis 7 §

There is a negative relationship between anxiety and aerobic
Fitriess. ' )

The relationship was tested using the Spearman Rank Order
Correlation testing procedure. The vl = -.07) was not signif)—
cant. There vas not a reln[ionshlp batiiaan astoty and seroble titnads

and therefore the hypothesis was rejected.

Discussion

In this section the results of the study are discussed in
greater detail. The section was divided into the following subject
areas: (1) anxiety, (2) fitness program, (3) self-concept, and

'

(4) summary. &

Anxiety

The subjects who took part in the fitness program decreased in
anxiety. Those subjects who increased in fitness regardless of whether
they did the fitness program or not, decreased in anxiéty. These
results were in agreement with the results of other,researchers

(McPherson et al., 1966; Vitalo, 1973). Although these results indi-
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cated that there vas a relationship betveen a fitness increase and

reduction in amxiety, the study failed to find a significant correlation

(r = -.07, p. >.05) between these variables.

These apparent contradictory results were explained by using
the theoretical base of this study. Tf the develn[‘amen: of‘pu‘sonulity
was seen as the result of the interaction of various personal elements

such as intellectval, emotional- and physical

then the same-personality traits can be the result of different combi~
natfons of these elements., Breckenridge and Vincent (1965) sphted:
t \
There are an infinite number of ways in which these forces
combine, It 15, therefore, often difficult to find rela-
tionships because of their complexity. It is possible for
the same behavior to stem from different conditions. (p. 11\6\

*
Therefore, although fitness training was sufficient ‘to cause a reduction

in anxiety, fitness was not necessarily a good indicator of anxiety

levels.

\—

Although Cooper (1970) has equated various ranges of distances

Fitness Program

cdvered in the 12 minute walk-run test with categories of fitnass, this
does not necessarily mean that aerobic fitness increases in a serfes of
jumps. Cooper (1970) maintains that fitness gradually increases during

a fitness conditioning program and therefore the distance on the 12

ninute walk-run gradually increases. Based on Cooper's helief that

aerobic fitness increases gradually, the author 'felt that Cooper (1970)
used the categories of fitness as levels on a continuum, rather than a
number of exclusive categories of fitness (i.e. an increase of 100

yards on the 12 minute valk-Tun represents an increase in fitness "

whether it places the subject in another fitness category or mot).
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Although the experimental group did not increase in fitness to
a greater extent than the control group, there vas evidsnce that the
fitness progran had some effect on fitness levels. The Mann:Whitney u
test ylelded a value (u = 52) which approached significance (p. = .06).
The fact that seven of the nine subjects in the experimental group
increased in fitness and only two out of elght subjects fhiressed 1n
fitness in the control group. Further analysis using the Wilcoxon
Matched Pairs Signed Rank test found a significant increase inm fi:ne‘ss
in the experimental group (w = 5.5, p. <.05) and a non significant
decrease in fitness in the control group (v = 16, p. ».05).

The relatively small increase in fitness in members. of the
experimental: group was due at least in part to the length of the pro-
gram (six wecks). A longer program was not feasible because of the

" various comnmitments of the pkrticipa\hts and researcher, Cooper (1968)

. . . you should Begin getting solid results within eight

stated. thal

weeks and you should be in good condition within 16 weeks . . ." (p. 6).

The preceding quotation from Cooper (1968) coupled with his belief that
fotness increases gradually indicated two Factors. -Pirstly, if good
solid results are expected vithta eight weeks, then there should be
noticdable improvements by six weeks. Secondly, although the program
was of sufficient length to have an effect on fitness, a longer program

)
would have had a greater effect on fitness.

Self-Concept . g

The subjects who took part in the .fitnmess program and the sub-
jects who increased in fitness did not increase on levels of self-

concept. There was not a significant correlation between'self-coneept

i
i
|
|
:
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results cannot be gemeralized.to other indices of fitmess,.such as
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and fitness (r = .17, p. >.05). These findings were contradictory to

those of Collingwood and Willett (1971). However,.the subjects used in
that study were obese teenagers and the results vere not generalizable
to normal subjects. The results of this study found that the fitness

program used and the size of the fitness increase did not affect sélf-

concept. \

Summary
The ‘results indicate that physical fitness training decreases
anxfety and that subjects who increased in fitness also decreased in

anxiety. ,(The experimental groyp did not increase in fitness to a

greater extent than the control group. .However, there was evidence in . °

the results that the experimental group did increase in fitness. The
fitness program did not effect self-concept levels. The only signifi-
cant - correlation between the three variables was between anxiety and

self-cogeept (r = =.70,,p. <.01). )

Limitations of the Study.

1. Fitness in the present study meant aerobic fitness-and the

strength, motor ability and athletic participation.

2. -The sample used was made up Of volunteers from the staff

and students of a university. Both male and female subjects were used.

* The age range of the subjects was 17 years to 34 years. The results
“and -conclusions of this study can only be generalized to a similar

population. : .

3. The study used a.sample which contained a cross section of

L

i
¢
/
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= . self-concept, anxiety and fitness levels. The results'are not general-

izable to a sample composed entirely of subjects with extremely high

8.7 or. low scores on i Of these variablest v
. ‘b The ﬂmqs pregum vias carﬂad out during t§' summer and |
tpelk
N . the " 'rasnlr.a of, Lhe pmgum cannot be ‘genefalized to pr{gms carried
{ " out sl: nﬂsez timg! of the yAar. £y i »
‘ [ . . L L2 B g
[* T o : . iy
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CHAPTER V. 7

' SUMMARY, IMPLICATION AND RECOMMENDATIONS

This chapter gives a summary of the study, implications of the
data collected, recommendations based on the findings of the study and

"areas yhere further research is needed.

Sumsary

The purpose of the study was; (1) to study the effects on an

‘erobic fitness training program on physical fitness, ‘anxiety and self- ' J

concept, (2) to investigate the relationship of physical fitness to ! | 1

anle ty and self-concept.

The subjects used in.the study vere volunteers (ron the suff

and students of Memorial University of Newfoundland. The \saqnple con- ¥
L

tained both male and female subjects. - Subjects were randomly assigned
to either an experimental or control group. The experimental group

L ‘received a six veek aerobic fitness program based on a program developed
by Cooper (1968), while the control group did mot do the fitness pro-
gram, until after the conclusion of the study. Subjects vere tested on
q the three dependent va¥iaBles (fitness, anxiety, seli—concep‘t) \snm at
the beglnning and end of the experiment.

The muns indicate that'physical fitness training reduced

|
|
|
i

g of anxiety and that u‘hjzcts who increased, in fitness, also decreased’ in

anxtety.  The fitness program had no effect on' levels of self-concept.




than the control group; however, there was evidence that the fitness
program had an effect on fitness levels. Ko significant corrdfation

vas found betveen aerobic fitmess, and anxiety and self-concept.

This section di the possible implicati of the sfudy.
The section is divided into three subject arcas; (1) fitness program,

(2) anxiety, (3) self-concept, and (4) summary:.

Fitness Progran .
The two major findings of .the study in temms of the:fitness
progran vere: (1) Although the experimental group did mot increase in
fitness to a greater extent than the control group, there was =v£dence
-that. the fitness program had some effect on fitness. (2) Those subjects
wba eiok the Exranns proga dborasead Bn smcierys These findings :
supported the view thatyan individual physical fitness program can be

]
used to increase fitness and decrease fnxiety.

The fitness program used ifsthe study was selected partly

because it was a relatively simple] method\3f increasing Eitness and
-

partly because it enabled the effectq of a|fitness fncrease to be

isolated f¥om possible contamination other variables such as group

iy and with the . The fitness ptngrm;n‘
vas designed to be a simple practical.method of jmcreasing fitness fof

use by members of the helping professions. »

\ ) . .
The results of the study indicated that although physical

fitness training and increased fitness vere sufficient to cause a
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reduction in anxiety, fitness levels were not good‘ptedic;ars of anxiety
levels. The explanation for this apparent contradictory finding is
that physical fitness vas only one'of a mumber of factors which influ-
enced anxiety levels.

,  The use of fitness training in therapy to reduce anxiety was
supported by other research. There was evidence that the influegce of
fitness training on personality traits was affected by other variables.
McPherson et al. (1966) found that fitness training was an extremely
good method of reducing anxisty and tension in post heast attack
victims, but had relatively little effect on normal subjects. Ismail
and 'Trackenan (1973) found that high £it men shoved Lieele psychologieal
changes compared to low fit men during a fitness program.

The evideics Lidicated ‘that the’ atuetslof fitnes training on
anxiety vere influenced by variables such as the fitness level of the
subjects, anxiety levels and general health. These variables should
be considered 1€ Fitness training is to be used most effectively fn

reducing anxiety.

7 . .

Self-Concept P

The results indicated that fitness training had no effect on

levels of self-concept. The possibility exists, however, that with a ..

longer fitness program.and a larger fitness increase there may be some
effect. The study gave no justification for using physical fitness

training to enhance self-concept.

Summary . 4

The results of this study were based on a small sample. The ~

data collected did. ot -c snppott the! int of the

i
j
i
!
|
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physical and psychological components of the human being.

The data supported the belief that fitness training can rﬁ&ce
anxiety; however, it does not support the belief that fitness training
enhances self-concept. The present data did not justify the use of

physical fitness training as a means to promote the total psychological

well-being of the individual. Before practitiomers in the field of

mental health can judge the usefulness of physical fitness training as

an agent to enhance personal growth further research is needed.
Recommendations

The folloving reconmendations ate made based on the ‘findings of
the study: - -

1. ft is recommended that training programs designed to
increase aerobic fitness be used as a therapeutic tool in the reduction
of anxiety.

2. The fitness increases in the present study were small due
at léast in part to the length of the fitness program and therefore it
is recommended that the length of the Fitness program be increased:

3. The present study found that'the physical fitness program

used in the study had no effect on levels of self-concep!

B, & |
it is recommended that further research be carried out before fitness
training is used to enhance self-concept.

. 4. The results indicated that fitness training decreases

anxiety and it is that who are
involved in the treatment of anxiety be, jnformed of the possible

.benefits of fitness training on anxiety.

~ " §

|
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Areas for Research

This section discusses the areas where further research is
needed.

1. There is evidence that the effect of*fitness training on
personality varies with other factors (Ismail and Tracktman, 1973;
Morgan et al., 1970). Research is needed to'determine when Fitness
training can be used most effectively. Y

2. Although.fitness training does decrease anxiety, its
effectiveness has not been compared to other treatment methods such as
biofeedback, chemotherapy and muscle relaxation training.' Research is
needed. to determine the relative merits of esch method.

3. If fitness programs are to be used by people in the "helping

professions," research fs needed to develop practical and effective

fitness programs.
4. The results of the study can only be generalized to a
sample similar to the ome used in the study. Therefore research is

needed using different samples, if the results are to be rore widely

applied.
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¥ BAPPENDIX B_

THE POINT SYSTEM EXPANDED, WITH THE ADDITION OF EXDURANCE POINTS*

*. 1. Valkirg/Ruaning
(at 1/10 mile increments)

In ‘peasuring a course that starts andsffnishes 1n.frdnt of theix hose,
many people-have found that-it.is impossible to'end on an even mile.or &

, half-mile! -Consequently, hundreds have asked for a chart that:gives.

the point value for walking and running distances measured in 1/10
miles. The following special chart is in’response to this request and
gives the poirit value for walking pnd*ruaning one to five miles at 1/10
pile incréments. . >

1.0 Mile - : 1.4 Miles

19:59 - 1 27:59 - 20:18 min. 11/2
14:29 - 2 20:17 - 16:48 min. 2 3/4
11:59 - 3 16:47 - 14:00 min. 4 1/2
© 959 - 4 13:59 - 11:00 min. 6
7:59 - 5. 10:59 - 9:06 min. 1<
6:30 - 6 9:05 - B8:05 min. 8 2/3
under 7 under.  8:05 min. 10
1.1 Miles ‘1.5 Mijes,
21:59 - 1 i 11/8 : 29:59 - 215 min. - 1 1/2
2174 5 21:44 - 18:00 min. 3
31/3 17:59: ~ 15:00 nin. 4 1/2
4 1/2 4 1459 - 12300 min. 6
‘5 1/2 < 11:59 = 945 min. 7 1/2
62/3 . 9:44 — “5i40'min. . b 9
73/4 " under  B:40 min.  '10 1/2
" 1.6 Miles
144 _ " min. 1'5/8
21/2 min, :
32/3 - min,
£ 15:59 - 12:48 nin.
6. N 12:47:-'10:24" min.
71/3 . 1 10323.- 9:15 min.,
8

/2 .t ¢ oundex "9:15 min.




: 7%
1. Walking/Running (continued)
© 1.8 Miles 2.3 Miles
35:59 - 26:06 min. 17/8 min. or longer . 1%
26.05 - 11 36 min. 33/4 = 33:21 min, 23/8
51/3 - 27:36 min. 4 3/4
min. 712 < 23:00 min. 8.1/3°
wio. .9 = 18:26 min, .
min. 11 e .
min. 12°3/4
1.9 ftiles .
min, 17/8
‘mia. 3.3/4
min, 52/3
mink 112
min. 91/2' s 24300 min.
min., 11 1/2 3 19112 min. -, .
min. 131/2 :11' = 15:36 min. 13172
. . i 15:35 ~ 13:50 min. 16
2.0 Miles undeg 13:50 min. 18 1/4
longer  1* 7 .
¢ 2 2.5 Miles
50:00 min.. or longer 1%
49:59 - 36:15 min. 21/2
19:55 ~ 16:00. 36:14 ~ 30:00 min. s ¢
15:59 < 1 '29:59 - 25:00 min. - 9
. 12:59 - 1 24:59 ~'20:00.min." 11 1/2
e 1 19:59 = 16:15 min. 14,
Sl 16:14 - 14:20 min. 16 172
. L.2.) Miles - under " 14:20 min. 13
42:00 mir. or longer - 1* . .
2 ‘2.1/8 3 2.6.Miles -
E W 1/4 52:00 min. or longer  1#
- 7 1/2; 51:59 - 37:42 min. 2:5/8
20:59. - 16:48 min. - 9 2/3 -0 37:1 - 31:2 min. - s1/4
16347 - 13:39 min, - 11 3/4 31:11 - 26:00 min. “9.1/4 .
13:38 = 12:05 min. . 13 3/4 159 - °20:48 min.
undex. *12:05 min. 16
\ et Miles

2340 min:
©12:40 min.

15 Of such excent :hat:

ey -
# speed, ordinarily no training euecz woul:
; i

effect




1. Walking/Running (continued)

2.7 Miles (cont.)

17:32 - 15:35 min. 18 1 hr. 4i00 min
under © 15:35 min. 20 1/4 +  +or longer
. ' ) 1 hr. 3:59 - & ;
2.8 Miles 46:23 - 38:24 . §
5 min. or longer . 1% 38123 - 32:00 g i
~40:36 min.. . 2 7/8 31:59 = 25:36
K - 33:36 min, .5 3/4 25:35 - 20:49 f
. K 28:00 min. 10 % 20:48 ~ 18:25 m -4
< 22:24 'min. ‘13 under 18325 mini 24 2/3 i
- 18:12 min. 15 1/2 S :
i-16:10 min. 18 1/2 3.3 Kiles -
| 16:10 min: 217 a 1 hr. 6 min. or longer 1 1/3*
i S 59 - 47:51 min. 3 3/8 ;
2.9 Miles s 6 3/4 R
58:00 min. or longer 1% 12 . i
57:59 - 42:03 mih. 2 1/8 15.1/2
42:01 - 35:48 min. ' 5 3/4 19 - ‘
34:47 ~ 29:00 min. 10 1/2 : 22 1/2 i
% : 28:59 - 23:12 min, . 13 1/4 under  19:00 min. 25 1/3
1.5« 23:11 - 18:51 min. 16 1/4 * : ,
i 18:50 - 16:45 min. ‘19 s 2 3.4 Miles
} ¢ under - 16345 min 22 1 hr. 8:00 min. B} ;J
¢ L W A : . or longer’ BV {
. iy, o 3 3,0 Miles « =1 hr. 7:59 - 49:18-min. 3 3/8 !
1 hr. or longer = 11/2% 7 148 min. | - 6.3/4 |
59:59 - 43:30 min.. - 3 0 min. 12 172 :
£'36:00 min. 6 win, 16 !
BRI 35:59 = 30:00 min. 11 07 min, 19 1/2 I
b . 29:59 - 24:00 nin. 14 N 22:06 ~ 19:35 min. 23 =
§ o i 23:59 =.19:30 min. 17 ¢ . under 19:35 min. . 26 $ P
il 19:29, = 17:15 min. 20 . : ;
B under.” /12:15 min- 23 i p-t 5 Milés S |
G ER 2z, _1 tir..10:00 win. d
. ¥ 3.1 Miles “or longer
Vo 1'hr. 2100 hine ¢ :
" or donger PR S8 U/ LK i

| lhr.159~4667n\in.3118
; 44:56 - "3g:12 min: " /4.
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¢ .5 " i
1. - Walking/Running (continued)

3.6 Miles o Miles
1 0o 12:00 min. " I'hr. 20:00 min.
* or longer 11/2%
1 hr..11:59 - 52:12 min. 3.5/8 .
52:11 - 43:12 min. 7 1/4
43:11'- 36:00 min. 13 1/2
35:59 - 28:48 min. 17 '
28:47 = 23:24 min. 20 1/2
23:23 - 20:45 min, 24 1/4 - : :
under™\20:45 min. 27 3/4 @
4 e <

2 3.7 Miles - : 4.1 Miles
1 hr. 14:00°min. 1 bt. 22:00 min. .

or longer - 11/24 . or longer 4%
1 hr. 13:59 - 53:39 min. 3 314 L hr. 21359 = 59:27 min, 7
53:38 - 44:24 min. 7172 | 59726 - 49:12 min. 1 1/4
44123 - 37:00 win., 1% 49:11 - 41.00 min. 15 1/3
36:59 '~ 29:36 min. 17 1/2 40:59 - 32:48 min, 19 172
29:35 - 24:03 min. 21 32:47 - 9 nin. 23 1/2
24:02 - 21:15 min. 25 ° 26:38 - 23:85 min. 27 1/2
under  21:15 min. 812 under  23:35 min. 31 3/4 %

; s
3.8 Miles © 4.2 Miles

1 hr. 16 oo min. s 1 hr."u 200 min.

_ " or longe 1 1/2% or longer g
1 hr. 15: 59 ~'55:06 min: 3 m 1 W 23555 — 6015 nin. 3 "1

45 o R 0:23 ~"42.00 min .
135 - min. v ; LU B0:23 <742.00 min. 15 2/3
37:59 - 30:24 min. | ]8\ . 41:59 <3336 min. .20 e
30:23 - '24:42 misi., 21 3/4 ¢ 33:35 = 26 5%
26:41 = 21:50 i, . 253/4 27:17 - 28 -
under 21350 min. 029 /A v ' uder 1 321/2

- '3.9 Miles 3 T 4.3 Miles
1 hr. 18: oo min. . i

or longe 1-1/2% <L
1hr.l759—5633-1n 37/2 ()

7

- 46:47°-°393 :00 min. 14 1/2. -
38:59 - 31:12'min. 8:1/2"

31:11 - 25'11 min:
25:20,722125 min.
under .

ration’to be:sf. cardiovascular birersr’ N €is

speed, arily no’ ttain(ng'tliecﬁ would occur.. Bo\iever, the d.utltlun

is of l\l:h zxtMlt a tl’linlng cﬂ'ﬂ:l does begln to occur. 3
-~




1. Walking/Running (continued)

or longer 4
1 hr. 27:59 - l\hr.
3:48 min. 7.3/4

52:47 = 44:00 min. 16 1/2
43:59 - 35:12 min. 21
35:11 - '28:36 min. 25 1/4

35 - 25:20 min. 29 1/2
under  25:20 min, 3%

4.5 Miles

1'br. 30:00 min:

or longer 4 1/2%

1 hr. 29:59 - 1 hr.

29:14 - 25;55 min.

under  25:55 min. 35
4.6 Miles
1 br. 32: ou min. i

Lor longe: 4 1/2%
1'hr. 313 59~lhr. .

6:42 min. 8 1/4
1 hr. 6:41 - 55:12 min. 12 3/4 .
'55:11 - 46:00 min. 17 1/2,,

2 .

2 26 1/2

3~ 26:30 min. A i

‘under . .26:3

'*Excrch “of -ufnd. t durx:xon to b . :ardlnv cular beneﬂ.:

4.7 Miles (cnn: )
30:32 - 27:00 .min. 1/2
under . 27:00 min\ , J7

4.8 Miles
1 hr. 36:00 min.
or longer

~ 1 hr. 35:59 - 1 hr.

9:36 8 1/2
1 hr. 9:35 - 57: :wu..x: 1/4
57:35 - 48:00 min.

47:59 - 38:24 min. 23

38:23 - 31:12 min. 27 1/2
31:11 = 27:35 min. 32
under  27:35 min. 38
4.9 Miles
b3 h!. 38:00 min.
r longer 4 1/2%

1he. 37;59 - 1 hr. -

11:03 min. 8 3/4
1hr, M:02- .

58:48 min. 13 1/2

'58:47 - 49:00 min.
48:59 - 39:12 min.
39:11 - 31:51 .min.
31:50 - 28:10 min. -
28:10 min.

longer "

59 = 1 hr.
min. 9
129~ 1 e 14

32:30, min.
28345 min,
28:45 ..

peed, ordifarily. no-trinthg effect voukd. ou:wr.
£




)
. . i
- 7% 1.
3 e e :
< - . * 4
i vnunz/nmm (mnzmud) . i
- ' 4
5.5 Miles (can! ) - 7.0 ‘ul:s (cont.) f i
1 hr. 4959- 1hr. . : lhr.-959-5500-ln 3 :
19:4 10 p 55:59 - 45:30 &in. * 41 -1
1 hr. 19 u. ~1he. 45329 ~ 40:15 min. 48 1
- 6:00 min. 15 1/2 - under 40315 min: 55 g |
1 hr. 5:59 - 55:00 min. 21 . ¥ {
54:59 - 44:00 min. - [, zs 1/2: - 7.5 Miles 1
43:59 - 35:45 min.. © : 2.hrs. 30:00 min. .’
35:44 - 31:35 min, 37 1/2 3
under  31:35 min. a .
6.0 Miles .
2 hrs. or longer [
1 hr. 59:59 - 1 hr. 5
. 27:00 min. o ¢\ £
1 hr. 26:59 - 1 hr.
12:00 min. 17
: .~ 1 hp 11:59 - 1 br. 23 v
\ 59:59 - 48:00 min. 29 - o
47:59 - 39:00 min. 35 : .
38:59 = 34:30 min. a1 ¢
under  34:30 min. a7 ’
: P longgn B 8%
6.5 Miles
2 hrs. 10:00 min. 15
— " or longer T6 1/2% .
2 hrs. 9:59 - 1 hr. 23 . |
. : 3 i
: - 39
. AWK, 3359 - 52:00 min. 47
5§1:59 = 46:00 min. 55 °
under ' /4600 min. .. 63

o} 2. o
G370, dnder 37:22°win.

_ 7.0 Miled
2 s 20:00°atn.
" or Tonger -~

ki .; b.n
% . speed, r‘rduuxu.y noy mlnm. effact would oketir: - Houever,
s of snch extent th-& a training eifu:t\dlms b:'in to occur.




¢
i

i

Lo
L. 8.5 Miles (cont.)
1hr.

8 1/2

7:59 - 55:15.min. 50
55:14 = 48:50 win, . 5
under  48:50 mim.: . ‘67
9.0 Miles

3 hrs. or longer’
2 hrs.“59:59 - 2 hrs. .

10:30 wmin. 17
2 hrs. 10:29 - 1 hr.

48:00 min. 26
1 hr. 47:59 - 1 hr. .

30100 min. 35
1 hr. 29:59 - 1 hr. | .

12:00 min. 4
1 hr. 11:59 - 58:30 min. 53
58129 ~ 51145 min,
under 351:45 min. 7

975 Miles

3 hrs. 10:00 min.

or longer 9%
3 hrs. 9:59 - 2 hrs.

17:45" min, 18

2 hrs, 17z 44 & l hr.

27

37

12

TRV

e Touger . '\,m*
3 hrs. 19:59 - 2 hrs.” g
25300 min, - 19

1s of"su

Y

65 1/2 o
75

-

e af sufﬁcxenr “dration to béof cutdmvuscular \mnafit.
~’speed,” nrdinari].y'no ~:ninlng “effect yould ocelr:

Nalkipg/ Running (continued)

" 10.0 mles (conc )
ihr. 4:59 = 1 h

5:00 min. 59
Lhit. 4:59 - 57:30 min, 69
‘under 57:30 min. 79

12.5 Miles
3 hrs. 1:15 - 2 his.
min. 36°1/2
2 hrs. 29:59 - 2 hrs.
5:00 min. 49
2 hrs, 4:59 - 1 hr. .
40:00 min. - BL1/2
39:59 - 1 hr\ ;
21:15 min.
under 1 hr. 21:15 win.. 86 1/2
15 Miles 2 @
3 hrs. 37 28 min, -~ -
“
2 hes. 59:59 - 2 hs. #
30:00 min. 9.
2 hrs. 29:59 ~ 1 hr. Ll
37:30 min. » 2 89 Ly
under 1 hr. 37:30 min. 104
< X : e
20.0 Miles ™
4 hrs. 49:59 min. -
4 hrs. 59
3 hrs. 59:59 - 3 his. :
20:00 min. 7
3 hrs, 19:59 - .2 his. ;-
40:00.min. " . 99
2'hrs. *39:59 -+ 2 hrs,
10:00 min. .11y
snder 22 hrs: 10:00 %
min: 4 S1%
25.0 Miles
2:25 min. -

6ihrs,
5ihrs.

At this
llouwer, the d\'ﬂ'azﬁm
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1. Walking/Rugaing (continued)
5 3 r
25.0 Miles (cont.) s . s
_ 3 hrs. 19: 59 - 2 hrs. - *), .
42:30 mi: &
2 . under.2 hee: 42:30 mife. 174 .
5 Marathbn (26 Miles, 385 Yargs) % . ; )
i \Less’ thh 2 s, 30 oin.’ 45 sec, * 209 ;
2 hrs. 30:45 -2 hr; 182 . 3
2 hrs. 50:26 T1s6 - g f
, 3"hrss 29:46 130 !
4 hrs. 22:13 8 104 ® .
5 hrs. 14:41 - 20:12 min. 78 L 4
¥ 6 hrs. 20:13 - . 40:25 min. * 51 |
% . SIaaT i
ta s : ¢ b -4
2. Cycling
Instructions: N Ei
. 1. Points détermined considering equal uphill and'dowmhill course.
2. Points deternined tonsidering equal time with and against -the vind.
3. For cycling a one-way course constantly against a wind exceeding = J
I 5.wph,: add ¥ point per mile to the tonl puinl. value: Ny
H
: . 2.0 Miles 1 5.0 Miles
min. or longer [ 30 min. or longer 1= . -
G 00 atn. 1 29:59 = 20:00 min; 2 1/2 ”
7:59 < 6200 min. 2 © 19359 = 15:00 min:® #: e
under  6:00 min. 3 under 15:00 min. . 7 1/2
A 2 : ) 6.0.Miles Srade
et I ‘or longgr- .. 1 1F
y 2
11:59 = 3
under. 900 min.




48 min. or longer
47:59 ~ 32:00 min.
31:59 - 24:00 min.
: under.  24:00: min.

Tt 9.0 Milgs
54 min. or longer
55:59 - 36:00 min.
- * 35:59 - 27:00 min.
under  27:00 min.

10.0 Miles
1 hr. or longer
59:59 ~ 40:00 min,
' 39:59 ~ 30:00 min.
_under  30:00 mim.

. 11.0 Miles
\ 1 hr. 6 min. or

44:00 min.
43:59 - 33:00 min.
under 33:00 min,

12.0 Miles
-1 hr. 12 min. or

i 47:59 — 36:00 min. -
-7 s undex 36300 min.

13.0 H‘uea

8.0 Miles

2. Cycling (continued)

‘10 1/2
14 1/2

5%
71/2
12

16 1/2

5 1/2%°

8 1/2
13 1/2
1871/2

6 1/2%
9 1/2-

5
';0 1/2

*

10 1/2
16-1/2
22 12

14,0 Miles (cont.)
1 hr. 23:59 pin. -
56:00 min. .
55:59 - 42:00 min. -
under 42:00 min.

15.0 Miles
1 br. 30 min. or

longer
1 hr. 29:59 min. -
1 hr.

59:59 - A5:00 min.
under 45:00 min.

16.0 Miles
1 hr. 36 min. or

under 48:00 min.

o 17.0 Miles

1'hr. 42:00 min, or
longer

1 hr. 41:50 min. - .
1 hr. 8 min.

1hr. 7 59 min, -
51:00_ nin.

under’ 51 00-min,

18 0 Miles
l hr. 48:00 min. or.

12 1/2
26 1/2

14 172

22 1/2
30 1/2

i
i
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19.0 Miles (cont.)
L e, 53:59 min. -

57:00 min.
under 57 00 min.

¢+ 20.0 Miles
2 hrs. or longer
1 hr. 59:59 min. -
* 1 br, 20 min.
1 hr. 19:59 min. -
hr.

under 1 hr.

¢ 200 Yards
. or, longer

. 250 Yards
8:20 min. Oy, longer
8:19 ~ 6315 nin.
6:14 -.4:10 nin.
under 4:10 min, .

300 Yards
0,pin. or longer
9'~ 7:30 min:

:29 ~'5300 min.
der  5:00, min.

350, Yards
11440, nin. - or longer
1:39 - 8:45 min..
4 - '5:50 niiv,

'speed,’ brdlnatily. o training ‘eEfect would oc
is-of such ei:em: that a’trainifig effect: dus

12 1/2
27
36 1/2

13%
18 1/2

28 1/2
38 1/2

3.

Swimming

e

Cycling (contipued)

\, 8 25.0 Miles
2 hrsf30:00' nin.
or longe:
2 hrs. 9 min. -
1 hr. 40 min.
1 hr. 39:59 min. -
1 hr, 15 min.
under 1 hr. 15:00 min.

~

30.0 Miles
3 hes. or longer
2 hrs. 59:59 nil\. e
2 hrs.

"1 hr: 59:59 min. -

1 hr. 30 min.
under 1 h\r. 30:00 min.

400, Yards
13:20 min. or longer
13:19 - 10:00 min.

9:59 - 6:40 nin.
under  6:40 min.
: 450 Yards
15:00 win. or longer
14359 4 11:15 pin. J
11:14 30 min.,
under 7:30,min’
| 500 Yards

40 min. or. longer.

-1
16:39 - 12330 min.

17%

23172

-36
‘48 1/2

.20 1/2%

28 1/2

43 1/2
58172

1 p
2 1z
3:1/2

-4
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3. Swimming (continued) j
- 600 Yards ; 950 Yards ‘(cont.)”
0'fifn. or'longer 1 1/2% 23:14 - 1550 min, 91/2
9 - .15:00 min. 4 - under 15250 atn. 131/2
9 ~.10:00 min. 5 é . H
under - .10:00 min. 7142 ey 1000, Yards {
. » . :20 min. ‘or longer bk
. 650 Yards < | . < - 25:00 min. . -8 1/4 {
- 21:40 min. or longer 1 1/2¢° - - 16:40 ain. 10'1/2 i
21:39 - 16:15 min. 4 . 16340 nin. 1% 1/2 L
16:14 - 10:50 min. 51/2 ; t
under 10350 min. 8 1100 Yards |
. min. or longer 4 1/2% ;
700 Yards - 27:30 ain. 9 1/2. r
min. sor longer 11/2% - 18720 =in. 11 1/2 }
= 17:30 min. 4172 18:20 =in. - 16 1/4
- 11:40 min. 6 W
11:40 min, 81/2 1200 Yards' T
M min. or longer 5 1/2%
750" Yards ; - 30:00 ain, 10 1/2
{ min. or longer 11/2% - 20:00 min. 13
I - 5 min. 4 3/4 20:00 =in. 18
L - 12:30 min. 6.1/2 :
12:30 min. 912 - 1300 Yards
g nin. or longer 6x
800. Yards < 32:30 o 11172
3 min. or lomger 2 1/4% 3 < 21:40 =i T 14 1/2
g -.20:00 min. 53/4 under | 21340380, .19 374
i . 9 - 13:10 min. V714 v/ 5 s
i 13:20 min. 10 3k e .. 1400 Yards’ RRRS
i ~ . . mind or longer, 76 1/2% . ¢
i 850 Yards': 9 - 35:00 din.- | 12 3/4 st
£ min. or ionger. b 34 59 - 23 zg/n{ 15.1/2
- i "under 23:20 ai T21 112
] ) 1500 Yards 4
¢ +750:00 min. or longer = .7:1/2% « ~h
3 49:50 = 57:30 nin. v 1, .
37:29 - 25:00 ain. - 17
under, - 25:00. 5l 230/6 .,
| N S S0 a60b Yards !

0 nin.’ ot longer ).
40:00Tin.

:59 < 26:40.min,
|yoder ;. 26340

5.
5.




3. Swimning (continued)
- 1700 Yards ’ = *1900 Yards .
56140 min: or longer <9 3/4* 1 hr. 3:20 min. or

-1800 Yards T 4 -2000 Yards
I br. or longer ., 9.1/2%. 1 br. 6:40 min. or . ' .
59:59 - 45:00 min.®  -17.° g longer 10 1/2
159 ~ min. a 1,br. 6:39 -'50:00 min. -19 1/2
under  30:00 min. ¢ n l/z. . 49359 =.33:20 min. - 23 1/2
3 ‘% . under 33:20 min. . 32- -
e iﬂmxse (of suf ficient duration to be of Cardiovascilar benefit. At this

v 8peed, ordinarily 10 training offect would occur. ' Hoyevér, the duration
u ?f uuc‘h axr_enl‘. thu a trainitg effect do Hngtn to oceur.

& Mdn!.onal Conméints: 5
’ ey ‘xtl calculated on overhand cuul i.e., 9 0 Keal per lnb\. Ireuts\.xolu
ess demandipg: 7.0 Keal per min.. Backstroke, a'little mote:. 8.0 Xc:
pu min. . Butterfly, mu dmpdsn 12.0 Kcal pcr min. &
: . g ¥
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J § o ; R
L o i R G Ha\t\dballlﬂask_et'ba}l/s,quash_ .,
<, Duration* Points- ‘% .Duration® “rotnts
BT s Wnin, 1120 - . 1 hr. 10 nin. .10 /2
- Cismime 0 204 . . 1 hr. 15 oin.
- 20min. . 3. * £ © Ubr. 20 =in.
25 min. 314 - . . 1°h..25 mip,
BV : 7 bhr. 30 min
L sus L " <. . lhu35ni
i . 6 - 50 1 hre 40 min.
D . e ‘ S T T
By Tt %d hel 50 -mia..
. oA Ao
8
9

v

4 - Exertise | : £ Comments
Badminton < :: 1 gar A VA anglcs, players e equal. - | S
: *:2 gamés 3 - abilityy.and-a duration per ¥ wo
* X . 3 games B4 172 -gane of zo msnuus : . G
= . ' Fencing 10 min. S 3 3
) S 20 min. -
" 30" min, 3

Fobtball .30 mhin Count only the time in which

3
; 60 min. 6 you axe:actively participating. -
g ow L 90 minic ng A | e s e gy
R W
Golf S hules‘ J1.1/2° 7 Mo motorized carts!
’ ¥ #8 holes .. 3. o e Vi i
- Hockey .- * Count. anly the !.ine “in uhich 2

you are actively. participating.

4

" Lacrosse and 2 Dount unly t‘he tinme in‘which':
Soccer

4n the ‘s cientifid




6. Additional Exércises (continued) '+

Evercise - Duration  Points* L Comnents- *
Rope skipping 5 min. 11/2 Skip with both feet together
10 min. 3 or step over the rope alter-
15 min. 4 1/2 nating one foot ‘at a time.
Rowing 6 min. T . 2oafs, 20.strokes a anuu,
i 18 min. 4 éontinuous zowing.
,+36 min: 8 - w #
Skating . . 15.min. 1 “Bither 1ce of roller s'ka:lxg:
Ny 30 miny - 2 For speed skating :ﬂ.ple the
g BOmin. | .o 4 point value.
 Skiing : 3 " Water ornou skiing, ru:
Py 6 {eross-country show-skiin
9 exiple the potat vnluq.
T
1 1/2 singles; players of Aqua
3 ability, snd duratic

“gét of -

60.min

- Wrestling 5 min: 2
i 10 min... 0%
15w 5 6

PO A R requirenents expresua faehe scientific
literature. .

7. Target Heart Rates o be Used l'mnmg Str-_ss )
‘e :Testing to Determine the Presence or

. Absence ot Heart’ DiSease’ N

T Age (years) 3 Ileatt Rale tbeats per mnu\:e)
" under 30..
s
”—39 )
4o l«lo K
Gl asemg
50454
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APPENDIX €

PERSONAL PROGRESS GHART

Date

Distance’

Duration

Exercise

o

Poigts
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