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CHAPTER 1

THE PROBLEM

Introduction

On June 1819, 1956, the first peacetime conference on fitness
of American youth was held under Vhite House auspices because Presi-
dent Eisenhower was given reason to believe that the youth of ouwr
country were generally falling into a state of unfitness and that meve
should be done to help them become physicelly fit and better qualified
to face the requirements of medern 1life,

mmmnm.uwuﬂummum
Krouseiiosber Tost3, heo served to foows netienal sttentien on the fite
ness status of American youth, It is rapidly being realized that
phiysical fitness means much more than freedem from sicknass, or being
able to engage in physical _mivltlu. games, and contests, Fhysical
fitness is a definite and positive cuality which every individual
possesses to some degree within limits of his inherited capabilities,
It is evident that meny Americen children are mot up to this inherited
eapacitye

Clarke? defines physical fitness as the development and meinten~
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lyans Kraus, and Ruth P Hirschlsnd, "Muscular Fitness and Health",
M‘““!ﬁ" Physical Education, 2nd Becreation, XXIV, December,
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ance of a sound physique and of soundly functioning organs, to the end
that the individual realizes in an optimum measure his capacity fer
physical activity as well as for mental accomplishments, unhampered by
physical drains or by a body lacking in physical strength and vitality.
An individual is considered physically fit when his capacity fer per-
formance and endurance in physical activity 1s great, whem it is equal
to his awn potentiality, McCloy® feels that

"Physical fitness i{s the composition of: :

le il;llnritm of high grade organs, both structurally and function=-
ally

2, the lack of pethological functioning of the organs; a healthy
individual

3, the 2bsence of bad hygienic habits :

4, physical conditioning to a degree which depends upon the in-
dividual's work

8, endurance to include a concomitant of more strength, development
of a greater capillary bed in the muscle, circule-respiratory
endurance, end autonemic mervous system adaptability to fatigue

6 having an adequate degree of bodily flexibility.*

Cureton? states that

"rhysical fitness is one phase of total fitness and is
composed of three basic principles:
1. appraisal of physicue
2, appraisal of organic efficiency
3, appraisal of moter fitness.®

nmuummmummmameﬂ
fitness, \

"Physique represents the cbvious first impression due to
appearance, In a fit person we ususlly look for the following
characteristics:

3¢, H, McCloy, "what is Physical Fitness?"”
steal Eaticn sy hesmettion, ity optemery 1000y Fou ET) Sou
4Thomes Ko Cureton, Phyaieal Aporajsel opd Suidancgs (Ste
Louiss The C, V., Mosby Company, 1947), ppe 18e21,



and robust appearance

lopment strongly in evidence

with appearance of ease, alertness, and poise
ons of bene, muscle, and fat quotas

bones, joints, and muscles

ize for age and sex."

“Organic condition implies the relative state of health and
of the organs of the body, Specific aspects are

1ght, hearing, soell foel
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nexrvous system for rhythmic alternation of abundant m'
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“Specific aspects of moter fitness arve
1. at least average capacity in a wide variety of fundamental motor
abilities=balance, flexibility, agility, strength, power, and
endurance sctivities

2, sufficient ability to save a life
lonuntm 11 in basic wkillis of running, jumping,
climbing, ing, and throwing

4, some specialized skills for adult seocial recreation such as f,
tennis, swimming, erchery, ping peng, bowling, shooting, ri ’
cyeling, skating, skiing, etc.".

According to the various definitions, physical fitnees is a quali-
tative olement composed of many factorsy so in exrder to properly evaluate
physical fitness, it would be necessary to measure all of the various
factors, It is generally conceded that a test is needed that will be
sensitive to the effects upon the organism of lack of exercise, of faculty
health habits, and of orgenic drains,

The Roger's Physical Fitness Test was intended to be such a measure,
This test is based upon the assumption that to rate well, one must have
officiontly functioning ergans and welledeveloped musclesy howover, the
relative proportion of skill, effert, cardiovascular condition, bedy



build factors, and absolute strength entering into the test is relatively
unknown,

The ideal situation in testing physical fitness would be to be
able to administer a test and from the results judge the degree of phy-
sical fitness a person possesses in terme of physical strength, erganic
efficiency, and moter fitness. At the present time, the Roger's Physi-
cal Fitness Test is the best available instrument to measure physicel
fitness,

Siatenent of Problem

The purpose of this study was to determine the effects of eight
woeks of developmental physical education upon certain cardiovasculer
conditions of twenty men students with physical fitness indices of
eighty-five and belew and twenty men students with a physical fitness
index of eighty=six and above,

Specifically the purpeses of the study are as follews: (1) te
deternine the effects du&olwﬂlnmammm.

(2) to determine the effacts of a developmental progrem on the systolic
and diastolic bleod pressure, (3) to determine the effects of a develop-
mental program on the fatigue vatio, and (4) to determine the changes in
physical fitness index for the two groups after a developmental programe



CHAPTER II

RELATED LITERATIRE

fhysical Cliness Index

The idea of using strength tests as & measure of physical fitness
is not new, As early as 1702 there were seports of studies en the phy-
sical strength of man, The idea of combining strength tests inte a fore
nal battery for the purpose of measuring & person's physical ability
dates back to the latter part of the 19th century. Dr, Dudley A, Sar-
geant, in 1880, proposed such a test battery and began the systematic
mdeomfwhmdMﬂnlul
standards for the American college student. Out of this work developed
the Intercollegiate Strength Test, consisting of a battery of ten test
1ur§mmmu-au-muanm.m.mmun
grip, pulleups, and pusheups, Vital capscity wae also meesured.®

It was mot until 1925, hewever, when Dr, Frederick Rand Regers
standardized testing procedures and developed norm tables for their
interpretation, in which manner he established the reletionship between
physical condition, athletic performance, and muscular strength,®

In selecting the individual elements composing the physical fitness
index, Rogers tried to include only teste that would measure most of the

gl e, 552 RV ST Il
g i, o R L e g




lavge muscles of the body, Roger's test consists of messurements of
weight and height, right and left hand grip, leg and back 1ife, push-upe,
lung capacity, and pulle-ups,

Upen measuring the strength items plus lung capacity, a gross score
known as the stremgth index is ocbtained, The strongth index 1s proposed
a8 a measure of gemeral athletic ability and should be conceived neither
as a measure of skill in any particular sport ner as a measure of physical
fitness,

The physical fitness index is a score derived from comparing an
achioved strength index with a norm based wpon the individual's sex,
woight, and age, It is a measure of general physical fitness indicating
the immediate capacity of the individual for physical activity. A phy-
sical fitness index of 100 is mm average according to Roger's
national survey,.

In order to better understand the physical fitness index and to
evaluate its significance, two important concepts should be made clear.
First, in order for 2 condition to affect the physical fitness index, it
must have systemic implicetions, that is, be total body in its reaction,
1f, therefore, such conditions as body fatigue, lack of exercise, improper
diet, diseased tonsils, abscessed teeth, ulcers, cancer, and the like have
total=body reactions, the strength of the muscle is affected and the phy-
sicel fitness index declines.’ The second important concept is that a

g L e s g




physical fitness index is a generalized index, as the name implies, not
a diagnesise A low physical fitness index indicates & lack of physical
condition, 2 lowered boedy vitality, but not what the cause might bes A
person should not conclude that he or she can, from the physical fitness
index, diagnose causes of deficiencies, The fact is quite othezwise, 2
low or high index is merely a danger sign which shows that the individual
could use the help of the rhysical educator or moybe the physictans®

In the selection of physical fitness index cases for study and
treatment there ave three groups of individuals which a person sheuld
consider: (1) individuals with physical fitness indices in the lower
range, (2) individuals whese physical fitness indices decline on repeat-
od test, regardless of their physical fitmess index level, and (3) indivie
duals with extremely high physicel fitness indices.

Cardiovagcular Fiiness

Physiological mﬁ. especially of cardiovascular nature, have
been experimented with in this country since 1884, when Angelo Mosso,
an Italian physiologist, invented the ergographe Mosso's original premise
was thet the ability of a muscle to perform was dependent upon the ef-
ficlency of the circulatory system, the efficiency with which fuel is
supplied to the muscle, and the efficlency with which waste materials are
carried away. Since then, many other experimenters have worked in this
field, claiming that tests based upon the cardiovascular function measured

e e T R . D
PPe s



qualities variously deseribed by such terms as functional health, physielo-
gical efficiency, arganic condition, athletic condition, physical fitness,
and endurance.

According to MeCloy® there have been only & fow cardiovascular
tests devised thet have an adequate degree of sccuracy in measuring one
specific type of physiological efficiency. This is partly because the
cardiovascular mechanisms are not yet theroughly understocd, and because
some of the cerdiovascular variables, such as diastolic pressure and
venous pressure, have not bsen generally utilized,

McCloy further states that there are some physiological principles
involved in cardiovascular tests and that some of the variables that can
be readily measured in cardiovescular testing are pu;u rate, systolic
and diastolic blood pressure, and vencys pressure. Each of these verlables
are probably modified by a musber of physiological mechanisme, and some of
these are as yet not thoroughly understood.

In general the following factors are consideved hy MeCloy ss sce
companying good and poor conditions Good condition: slow pulse, little
rise in rate of pulse upen erising from reclining position, fairly high
diastolic pressure, nermal systolic pressure, rise of systolie pressure
upon arising from reclining pesition, relatively high venous pressure,
relatively small incresse in pulse rate after exercise, rspid recovery of
pulse rate after cessation of exercises

S (e Vorre i A L LR S S e



Poor condition is indicated by fast pulse rate, relatively great
change in rete of pulse upon arising from reclining pesition, relatively
low systolic pressure, drop in systolic pressure upen arising from ye-
clining position, fairly low diastolic pressure, fairly low pulse prese
sure, low venous pressure, great increase im pulse rate after exercise,
and slow yecovery of pulse rate after ceasing exercise.

Fulse Rate

Cureton’® states that the pulse rate test is the sasiest and

say that pulse rate does not represent a complete test of circulatory~
respiratory fitness, but it is the sasiest to measure and is the mest
seliable of the physioclogical variables which reflect the intermal
bedily efficiency in response to exercise, Within moderate limits of
exercise, the pulse rate's response to exercise pragtically parallels
the total exygen cost of the werk and the minute volume of the werk,
The time necessary for the pulse to return to normal approximately parale
lels the circulatoryerespiratery system's ability to buffer the fatigue
products in the blood after exercise and to restoare normality,

Cotton, Rapport, and Lewisl! state that the rate of the pulse

immediately after exercise 12 a gage of the degree of distress produced

(st. Louis: C, 4m.§»?o » PPe g -

11y, F, Cotten, Ds 1. Rapporty and Thomas lewis, "After Effects of
Exercise on Pulse Rate and Systolic Blood Pressure in Cases of Irritable
Heart", Heaxt, VI, 1917, pe 269,



in the cardiovascular gystems Therefore, the effect of exercise may be
known by @ eystematic study showing the effect of the pulse rate, Bowenl?
appears to be the first physical educator to study the pulse rete system=
atically as related to exercise and physical fitness, He comcluded that
the pulse rate i due to (1) the speed of the exercise, (2) the effort
in the exercise, (3) the physiological condition of the subject, and

(4) to the age, posture, and mental state of the subject.

The nersal pulse veries in diffewent individusls, Schneider and
Truesdel1l® found that young men in the mecusbent position, the pulse
rate varied from 42 to 117 beats per minute, the mesn rate being 74, 1In
72 percent of the men, the reclining pulse was under 80, In 36 percent
it was 70 or less, and in only 1l percent is was 60 or less, while 9 pere
cent had 90 or move, Karpovich!® found the average pulse rate in healthy
Army Adr Force flying students in a sitting positien to be 79, the renge
being S0 to 106. The American Heart Asscgiotion accepts ee normel a
range of S0 to 100, It is cbvious, then, that in dealing with an indi-
vidual it s important to determine his normel rate.

The difference between the standing and reclining pulse rate as

124, Yo Bowen, “Changes in Heaxt Rate, Blood Pressure, and Duratien
::::”::3. Mltm from Bieyoling®s Aperican thvsical Sdugatisn Review,
’.

Bpivard C, Schneider and Peter V, Karpovich M’ﬁﬁm
Astivity, (I'hllu&zpuu We l.mm.l. » PPe

lwc.smmumv.nmmﬁ m
AStivity, (Philadelphia: W, Be Saunders Company, 1948 A
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related to physicel fitness has been very extensively studied, Morehouse
and 122" potat out that, on the whele, men who are physically fit
show a smeller difference between standing and reclining rates than do
men who are less fit, A slow rate in the standing and reclining pesition
with a2 small difference botween the two is wegarded as a sign of excels
lent physical cendition, Cramptonl® found that the pulse vate did net
rise as much in vigorous subjecte as in "wearied” subjects, increasing
as much 38 44 boats per minute in the latter, Meylan'” listed as
normal an incresse lower than 6 beats per minute. Glegall® cencluded
that an increase of mere than 30 to 50 beats indicated weakened heart
function, In their study of 2000 young men, who were judged by cliniec-
fans o be well, Schneider and Truesdelll? found that the difference be
tween the pulse frequency for the horjzontal and erect postures ranged
from 15 to 57, |

" In general the resting pulse rate of a men in training is from
6 to 8 beats slower than when he is out of cenditions In streng athletes
the pulse rates may be 10 or 20 or even 30 beats slower than in men of

15taurence B, Morehouse and Augustus T, Miller, o
m (“o Louis: Co V, Mosby Cempany, M)'m

Pus't Test and Its Use in Experimental
n-u.n ‘Hr of Expezisental Bicloqy and
Medicing, XII, ¥
17, 1. Meylen, "Twenty Hears in Test Efficiency”, Amexi~
S30 Psdcal Education Revigws WIII, 1913, p. 441,

181homes K. Cureten, and (St.
eutes Go Vo acny Srnpanys T Do ile ™ AMENAI) 06 Simees.

Astivity, (Phd h&m ’:'l:“lx:aq-y. MMW



sedentary habits,

A quick recovery of the pulse rate to standing normal after exere
cise is one characteristic of fitness, Cureten™ feels that it is ene of
the most valid tests 1f the exercise is hard ensughe Cook and Pembrey2l
compared trained and untrained subjects and found that the rate of pulse
rate recovery in trained subjects is mush faster,

Meakins and Cunsen®? concluded that healthy subjects should return
to standing normal pulse rate in 60 seconds after clisbing 27 steps at
a brisk walk, Bowdler and Flack®® folt that the pulse should return to
standing normal 30 seconds after 18 inch step=up on a chair 5 times in
15 seconds and that an increase in pulse rate over 25 is considered in
the unfit class,

- The circulation of the blood is made possible by the presence of
pressures in the circulatery system which are highest in the ventricles
of the heart at the instant of their contraction, which diminish proe
gressively through the arteries and the capillaries, and which become
lowest in the veins,

0Themes K, Cureton, and Guidange,
(St Louis: C, V, Mesby Campany, s Pe

2g, Cook and M, S, Pembrey, “Cbservation on the Effect of Muscular
Exercise on Man®, Amgrican Jowrnal of Fhysiolegys XLV, 1913, p. 441,

23, c, and E, B, Gunson, "Special Repart of the Medical
Researeh Coamittee®, (Londans 1918), Po 27,

LThoma r.mmm*m Guidance,
(Ste Louis: c.'v. Mosby Ceompany, s PPe lm‘




The expression "dlood pressure” means the lateral pressure exerted
on the walls of the vessels by the centaimed bleod, The factors upen
which blood pressure depends are (1) the pumping action of the heart,
(2) the peripheral resistance offered to the cutflow of the blood from
the arteries which varies with olasticity and vasoconstriction, and

(3) the volume of the circulating blood, Arterial blood pressure of man
is usually determined in the brachia)l artery of the arm, It is cone
sidered indicative of the pressure of the arteries gemerally, although
the pressure varies from artery to artery.

Arterial pressure, which is the pressure we are most interested
in, is divided into systolic and disstolic pressure, The maximm prese
sure caused by the systole, or contraction of the heart, is spoken of
uﬂuomullcmaO;mmeuthmm
heart beats, that 1s, the pressure at the end of the diastole of the
heart, is known as the diastolic pressure,

The difference between systolic and disstolic pressure is desige
nated as the pulse pressure, The systolic pressure is considered an index
of the heart energy expended and indicates the strain to which the ar-
teries ave subjected, The diastelic pressure is generally considered a
moasure of the peripheral resistance to the circulation of the bload and
therefore, on index of vasomotor tome, It indicates the work the heart
must perform in that no blood is expelled from the ventricles in systole
until the ventricular pressure just exceeds the diastolic pressure,24

Mgdyard Co Schnelder and Peter V. Karpovich, of Mssulaz
Astivity, ("Miladelphias ¥, B, Saunders Company, 1948), ppe 197.
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The quantity of blood passing through different organs is not
constant from time to time and may be altered by variations in sctivity,
This variation is brought sbout by the regulatery
activity of the vasomotor and cardiac centers in the bwain. _
Sarsh R. Reldman? makes the following deseription of blood prese

The blood pressure is changed during physical activity in order to pro=
vide adecuate blood supply at all times to the sctive muscular, cardiac,

and nexvous tissue,
sures

It rises only slightly,

pressure in
on §
fecal fi
any
return
ood pres
achieve
indexes
ood
of poox
109
pressure
ic
at that
the sys
resting
rise,
pressure fol
to the
the same
xercise
terminating the act,
thaf&omﬁumm.

fastolic pressure is inmadequate,

so is not sustained and the diastelic pressure falls

SHA LT

.w. g ®
Y b mMu HR T

W‘lﬂ‘m (New York: The
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Dryden Press, 1950), ppe




It has been found that the systolie pressure increases with the
soverity of work, whereas the diastolic pressure increases only slightly.
In normal adults the systolic pressure varies between 110 and 140 mm, the
diastolic pressure between 65 and 90 mme The type of exercise determines
the extent and rate of increase. In exercises of endurance, such as
long distance walking or swimming, the blood pressure rises slowly and
to a lewer height than in exercise of speed and strengthe In 1ifting
exercises, the blood pressure rises quickly and to a great height, In
exorcises of speed, the adjustment is slower,

Cureton® cites that in all forms of exercise there is usuvally
same rise in systolic pressure in proportien to the work done., Under
considerable exertion the systolic blood pressure rises steadily and the
diastolic pressure falls, After rest both return to mormal or very close
to normal, Lowsley?’ has shown that systolic bleod pressure temporarily
incresses considerably due to exercise and returns to nermal mere o
less slowly, usually becoming subnermal, The time to return teo normal
ie proportional to the severity of the exercise. OCureten®® points out
that after the exercise there is in trained subjects a very repid return
to normal, but in poorly-conditioned subjects the systolic blood pressure

26m, Ke Cureton Appraisal Guidanee,
('t. w.l:.'o Mosby chl y Pe 9 u

270, S, Lowsley, "The Effects of Various Forms of Exercise on
Systolic, Diastolic, and Pulse Pressures and Pulse Rate", Amgrican
douznal of Phvsiologys XXVIL, 1911, ppe 446-466,

PThomas K, Cureton, Appralsal and Culdanes,
(.t. Louiss C, Ve W M. s Pe
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may fall after the exercise to below the normal and then gredually return
to narmal as fatigue is elimimated, Cureton further states that severe
training in endurance activities seems to raise the lying systolic and
disstolic blood pressure, There is some evidence to show that unusually
high systolic blood pressure will reduce somewhat under a gradual pro=
gram of regular exercise and hygienic livinge During exercise, dis-
stolic blood pressure may foll and such lowexing is interpreted as an
indication of fatigue because during recuperation the diastolic pres-
sure gradually rises again, The diastolic pressure does not fall much
in welletrained men but only in men considerably out of conditioen,
Furthermore the fallure of diastolic pressure to return to the normal
level after exercise indicated residual fatigue in the cardiovescular
sYyStetie

crqun” assumes that in strohg, healthy people the systolic
blood pressure should rise in changing from lying to standing position
and thet the ideal condition would show & maximum rise, also that the
poorer the condition the greater would be the fall in systoliec bloed
pressure and the greater would be the corresponding rise in pulee rate,
Cureton™ cites that evidence has been sccumulated to show that in the
normal rested state there are practically ne postural changes in systelie
blood pressure with welle-conditioned athletes, but the chenges in systeoile
blood pressure is either plus or minus with poorly-conditioned subjects

¢, W, Crampton, "Blecd Pressure I, II, III, IV, V", Physical
Education Bevigws X, December, 1905, pp. 275=283,

Somoms K. oureten, Husig) Fitoasy Guidancs,
(Ste l-niu.c:.‘l'. ’me.u‘
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beceming mere unstable in proportion to the unfitness of the subject, in-
dicating poor stability and control of the splanchinic, He further
points out that in a study of 1024 men it was shown that the untrained
men had the greatest increase and the best-trained men had practically
no incresse in systolic pressure. Accerding to Balm“ low systolic
pressure is commen in weak subjects, Tyndale32 has emphasized that
systolic blood pressure above 160 and below 90 sheuld be considered
seriously 85 a warning of peor health, Variations in between mean very
1ittle,

Cureton™ feels that relatively high diastolic pressure in lying,
sitting, and standing pesition in normel healthy men is a fairly good
indication of condition. Several studies have given evidence that rela-
tively high diastolic blood pressure in the quiet state goes with good
condition, Savage®® found relatively high diastolic pressure and low
pulse pressure among 55 marathon runners measured just before their
Pittsburgh Marathen race of 1909, The fact that these men were trained
to compete in a run of 26 miles 385 yards, 1s in itself evidence that
they were functionally fit for runninge Cureten® points out, that an

3lmones K, Cureton m;m im and Culdance,
‘S‘o Louis:s C, Ve .“" c’m' » PP ’w.

32y, R, Tyndale, "Blood Pressure as an Indication of Condition",
mumummw (Salt Lake
’

BThomas K, Cureton, and Suidance,
(Ste Lowiss C, V. Mosby Company, » Pe .

34y, 1, Savage, “Physielegical and Pathological Effects of Severe
Exertion", American Physics)l Education Review, December, 1910,

Shomes K, Cureton, Aperajseal sad Guidance,
(.tc Louiss C, V, lelby Conpany , o Do 1.




acceptable logic for diastolic blood pressure in the quiet state seems
to be centered eround the concept that a strong heart with gosd supports
ing aortic elasticity and tone seems to maintain 2 semewhat higher die=
stolic blood pressure,

Cureton®® feels that there 1 an incressing need in the fleld of
health and phyeical education for a device to encourage people to ac~
quire and meintain cardiovascular fitness, He states, "The Cameron
Hoartometer, within certain limits, fulfills this need besides providing
a systematic and objective record of systolic and diastolic blood prese
sure, pulse pressure, heart rate, and an objective recording of heart
valve action”,

The madn use of the machine s to show the difference between
normal individuals in present cerdiovascular condition and the same
individuals in @ state of various amounts of cardiovascular fatigue,
There is ne intentien that this machine be wsed in health and physical
education to diagnose heart diseases>’

The heartometer visually and graphically pertrays the force of
the hoart, the pressure and velecity of the blood in the arteries, and
the phenomenon of the pulse wave, on a ¢ircular type greph known as the
heartograph (Figure 1)¢ From this graph we are able to get diastolic

3Themas K, Cureton, and Culdance,
(Ste m-c.v.ldwc-pny.

(m Cameron Wﬂﬁm“mm
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and systolic blood pressure, pulse rate, pulse pressure, and different
interpretations from the pulse wave tracing about the valves of the heart
and axteries, The interpretation which this study deale with is knewn
as the fatigue ratio.

Estique Ratle

In the wee of the heartometer, this mpasurement is the ratio of
the amplitude of the dicrotic notch to the emplitude of systole as
measured by the vernier calipers, or DE/AB (Figure 2)s Nermally
the dierotic notch, which corresponds to the closing of the aortic semi-
lunar valves, appesrs one=third but not below ene~half down the systolic
amplitude, The low dicrotic notch is quite likely due to apprehension
and vasodilation, or to fatigue of the cardiovascular mechanism which
leaves the subject with some vasodilation and lowered arterisl tones
The more slowly the valves close, the lower is the diastolic blood pres-
sure acting to snap the valves shut and consequently the height of the
dicrotic notch is lower than narmal, Cood cardiovascular condition is
noymally associated with a relatively high dierotic notch compared to
the systolic amplitude when the subjects are mentally and physically
ot rost, ’

Wy~ 10 T3 D
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CARDIAC CYCLE WITH VARIOUS FACTORS
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CHAPTER 11X

COLLECTION OF DATA

The sample was made up of forty male students who were enrolled
in the freshman general physical education course at South Dakota State
College,. Mﬁnom-ltfortmﬂmﬂnhthmw.
there were forty-five students in the classe During the firet class
period the students were given the Roger's Physical Fitness Test.

The physical fitness indices from this test were used to equate the twe
groups. Group I consisted of those individuals that had a physical
fitnoes index of eighty-six and above, Group II consisted of indivie
duals that had a physical fitness index of eighty-five and belew, Five
of the students dropped from the class for various reasons, leaving a
total of forty subjects. "

During the first week of the winter quarter, each individual
wae given two tests to determine his cardiovascular condition, The
first test was to determine the subject's pulse rates at different
postural positions and was given in the following manner, The entire
class of forty individuals was asked to go inte a room and stend quietly
for a pericd of ten minutes, After the subjects were in the roem for the
prescribed peried of time, the standing pulse rate wes taken, As soon
as the standing pulse rete was taken, the subject lay on a mat and the
testor proceeded to the next subject. This sequence continued until
each subject's standing pulse rate had.been taken and everyons was in &
reclining position. The tester then returned to the first man and took



his lying pulse rate, The subject was then asked %o stand and his stande
ing pulse rate was immediately taken, The pulse rate was taken again
after the subject had been standing for two minutes, The tester would
then move to the mext subject and go through the same process with hiam,
Each individual spent approximately the same amount of time in each
position, The entire class was tested during a one hour pericd with
two individuals, Dr, Snowberger and the author, administering the test.
Test IT was given to the two groups using the Cameron Heartoe-
meter as the measuring instrument., Factors measured were pulse rate,
systolic and diastolic blood pressure, and fatigue ratioc. These factoers
wore measured before the subjects participated in activity, immediately
after activity, and ten minutes after completion of activity, The
activity consisted of a three and one tenth mile hike with the indivi-
dual carrying a twenty-five pound army pack. The army pack was carried
at the "high pack™ pesition, The hike course was set up in the followe
ing manner, The three and one tenth miles were broken down into time
intervals., The subjects would walk a certain time intexval and then jog
a specific time interval, To insure reliability of time, the subjects
carried a stop watch, The places where the subjects were to change from
a walk to a jog were clearly marked by landmarks and they alse had a
map with the places clearly indicated, The time for the completion of
the entire hike was thirty-two minutes. Each individual left on the
hike at fifteen minute intervals so as to facilitate in testing when

they returned,
The Roger's Physical Fitness Test and the above two cardiovascular



tests were given to the two greups the first week of the winter quarter,
After these tests were given, the students began an eight week condition=
ing program, This program was carried out during the regular physical
education classes, which met for forty minutes per day, two days per week,
The activities were conditioning exercises, weight 1ifting, rope climbing,
gymnastics, apparatus work, combatives, relays, and team games, Each
individual was required to perform the same activities for the same
length of time, regardless of which group he belenged to if his endurance
and strength permitted,

After the completion of the eighte-week conditioning program,
the subjects were given the Roger's Physical Fitness Test and the twe
cardiovascular tests for the second time,



CHAPTER 1V

TREATMENT OF DATA

Statistical Ireatment

To determine the effects which the developmental physical educs~
tien program had on the physical fitness indices and the various cardie~
vascular factors, a statistical analysis was made of the data cbtained
from the two groups,

' Comparisons of the mean scores of each test following the
developmental progrem were made with the pre-developmental program
mean scores, The significance of the difference betweon means was

tested by the teratios The teratio formula used wes for correlated

mo”

To detexmine if the physical fitness index was any indication of
cardiovascular cendition, coefficient of corvelations were computed
by means of the Pearson Product Moment method, These correlations were
computed both prier to and after the developmental program between
physical fitn.os index and (1) standing pulse rate, (2) standing te
lying pulse rate difference, (3) lying to standing pulse rate difference,
(4) pre-exercise pulse rate, (5) pre-exercise systolic bleod pressure,
(6) pre-exercise diastelic blood pressure, and (7) pre-exercise fatigue
ratio. The significance of the correlations was computed by the formula

mt:. P P s f,585 mﬂdm ( ’
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To test the significance of mean difference, nineteen degrees of
freedom were used making t values of 2,005 and 2,86 significant at the
«05 and .01 level of confidence respectively. For the significance of
the coefficient of correlation, eighteen degrees of freedem were used
with t values of 2,10 and 2,88 denoting significance at the .05 and .01
level of confidence respectively,

Intexpretations of Results

The results of this study appear in Tables I and II, Appro-
priate interpretations of these results are as follows:

l. The physical fitness indices of both groups improved after
participating in the eight week dcwlopuﬁtal program, Group II,
the students with low physical fitness indices, showed the greatest
improvement, an improvement of 7,73, which is highly significant beyond
the .01 level of confidence. The mean scores of Group I, the students
with high physical fitness indices, improved, but the mean difference
approaches but did not reach the 05 level of cenfidence.

2, The pulse rate of Group I, both before and after the develop-
mental program, was lower at all postural pesitions than the pulse rates
of Group 1I. Doth groups showed a decrease of pulse rates after the
developmental program, The mean decreases of Group II were more sige

%:‘?:;, o Sutitord, Eundameqtal Statieries ig Pavcholony snd Su-




Fhysical Fitness Indices of Eighty-Six and Above (Group I)

Table I
Pre- and Poste Developmental Program Statistics of Group with

~ Proe Post= “re- Post= Pre- Coste
Test Program Program Ny Iy Program Program Program r Program r
Mean Mean z -
1. Physical Fitness Indexee=ee 99,65 104,25 4.6 1,95
2. Standing Fulse Ratewesceces= 77,75 P65 =129 2,06 «03 =56 o004 2.8
3, Difference of Standing teo
Lying Fulse Ratgeeccccccees 15,25 12,75 =29 343 =e 28 - 32 1.28 1.43
4, Difference of Lying to
Standing Pulse Rateeeeweeee 17,7 11,35 «6.4 1.8 217 =44 22 2.4
S« Pulse Rate After Two
Minutes Standingeeesccccses 77,5 T4 TS «2,75 2,6
6o Pro-Exercise Pulse Rateeees 76,7 T5e25 =145 1.3 «06 -.41 «08 1.9
7. Post=Exercise Pulse Rate=== 102,3 9. =3,3 o7
. 8o Pulse Rate Ten Minutes
After Exercise~ 93,5 01,85 «1,65 5
9. Pre-Exercise Systolic
Blood Pressure 124,59 130.1 Seb 1.2 «02 16 <008 <05
10, Post-Exercise Systolic
Elood Pressureeeeecescscesess ]21,3 143, 21.7 2.02
11, Systolic Blood Pressure
Ten Minutes After Exercise- 121.3 120, =13 o4
12, Pre-Exercise Diastolic
Blood Pressureeeecsceecsess 62,55 64,25 1.7 9 «009 06 <001 «09
13, Post-Exercise Diastolic
Blood Pressure- 65,25 61,7 «3.,55 oD
14, Diastolic Blood Pressure
Ten Minutes After Exercise- 64,25 62,5 =1.7 9
15, Pre-Exercise Fatigue Ratio~ «451 o509 ,058 4 «09 47 ol 2.2
16, Post-Exercise Fatigue Ratio- 377 389 012 9
17, Fatigue Ratio Ten Minutes
After Exercise «478 63 - 0I5 S5




Table I1

Pre= and Poste~ Developmental Program Statistics of Group with Physical
Fitness Indices of Eighty-Five and Pelow (Group II)

~ Pre- Tost- Pre=  Post=  Pre- Post-
Test Program Program My Mg Frogram Program Program r Program r
Fean Mean Sezatio x E =

le FPhysical Fitness Indexe==== e B2:75 7.7 4.4
2. Stand!.ng Pulse Ratee==ecce= 87.17 80,75 (.42 3.33 «,43 =37 2,01 1.6
3, Difference of Standing teo

Lm Fulse Ratgeeecesccscs 17.25 12, -5 2,48 =07 3 «03 1.
4, Difference of Lying to

Standing Pulse Rateeewceces 21.8% 19.1 =2,75 2,6 =12 =37 o6 1.7

S. Pulse Rate After Two
Mnutes Standingeeececccces 90.9 82,3 8.6 3.l
6o Pre-Exercise FPulse Rate=wee 78.25 76.5 el 3 weld =27 o6 1.4
7« Post-Exercise Fulse Rate==-= 110,7 106+ -4,7 9
8., Pulse Rate Ten Minutes

After Exercise 102,59 97.75 =4,75 o4
9. Pre-Exercise Systolic
_ Blood Pressure 124,7 133, 8.3 2.7 «31 «31 1.3 1.3
10, Pest-Exercise Systolic 4

Blood Pressure 139.9 1425 2,6 1,06

11, Systolic Blood Pressure Ten
Minutes After Exercisee=--= 116,.1 127,75 11,65 2,6
12, Pre-Exercise Diastolic

!hd m 65.5 67.1 1-‘ 2.27 -.“ -.21 1.1 .’
13, Post-Exercise Diastolic
Blood Pressure 69.1 64,5 <«4,6 1.4

14, Diastolic Blood Pressure
Ten Minutes After Exercise- 64,5 7155 7.0% o6
15. m‘. Fl‘tl” Ratio~ + 435 o444 +«009 ob -T2 =34 4,3 1.9
16, Pest-Exercise Fatigue Ratio- 0229 273 044 4.4
17. Fatigue Ratio Ten Minutes
After Exercise « 409 + 441 032 1.16




nificant, with standing pulse rate having a teratio of 3,33, which is
highly significant at the ,01 level of confidence, The difference bee
tween standing to lying pulse rate has a teretio of 2,48, which is
significant beyond the .03 level of confidence. The difference between
lying to standing pulse rate had a teratio of 2465 which is significant
beyond the .05 level of confidence, The two-minute standing pulse rate
had & teratio of 3,1, which is significant beyend the .01 level of
confidence,

The coefficient of correlation between physical fitness index and
the various pulse rates was not high for either group, but there was a
tendency for a better correlation to be present after the developmental
program, Nome of the correlations for Group I were significant at the
05 or 01 level of confidence, Two of the correlations computed for
Group 1T were significant at the .05 level of cenfidence, both being
after the developmental program, These two were standing pulse rate,
which had a t-ratio of 2,8, and pulse rate two minutes after standing,
which had a teratio of 2.4,

3. The pulse rate as measured by the heartometer prier to, ime
mediately after, and ten minutes after exercise was slightly lower in
Group I thean in Group II, Both groups showed somewhat lower pulse rates
after the developmental program, but none of the mean decreases were

significant,
The systolic blood pressure as measured by the heartemeter prier to,

immediately after, and ten minutes after 9xercise was slightly higher in
Group I then in Group II, The mean scores of pre= and post~ exercise



systolie blood pressure increased in Group I after the developmental pro=
gram, but the increases were not significant, Only the mesn increase of
pre=exercise systolic blood pressure was significant in Group 11, being
significant beyond the .05 level of confidence, The systolic blood pres~
sure measured ten minutes after the completion of exercise dropped below
the pre-oxercise level in both groups both befere and after the develop
mental program, The diastolic blood pressure was so inconsistent and
variable that an adequate interpretation could not be made,

4y Group I had a higher fatigue ratic prior te and after the de-
velopmental program than did Group II, Both groups increased their pree
exercise fatigue ratio after the developmental program, but neither ine
crease was significant, Group I did not show a significant increase of
posteexercise fatigue retio, but Group II shewed an increase of ,044,
which was significant beyond the .01 level of confidence, The fatigue
ratio taken ten minutes after the completion of exercise for Growp II
dropped below its preeexercise level prior to the develepmental progrem
and was only thwee points above the resting level after the condition-
ing program, Group I was twenty-seven points sbove the pre-exercise
level ten minutes after completion of the exercise prier to the develop-
mental program and dropped below the pre-exercise level after the program,
The reason for this variability was not determined, ~



CHAPTER V
SUMMARY AND CONCLUSIONS

The purpose of this study was to determine the effects of an
eight-week developmental physical education program on physical f1tness
index and cardiovascular condition of twenty male students with @
physical fitness index of eighty-six and sbove and of twenty mele
students with physical fitness indices of eighty-five and below.

Prior to the developmental program, each subject was given the
following tests: (1) Roger's Physical Fitness Test; (2) a group of
pulse rate tests composed of standing pulse rate, difference between
standing to lying pulse rate, difference between lying to standing
pulse rate, and pulse rate after two minutes standings and (3) a third
test consisting of pulse rate, systolic blood pressure, disstolie blood
pressure, and fatigue ratio as measured by the Cameron Heartometer
prior to, immediately after, and ten minutes after participation in o
three and ome~tenth mile hike, carrying @ twenty-five pound axmy pack.
These sans tests were given to the ferty subjects after the completion
of the eight=week developmental program,

A statistical analysis, using pre= and post~ program mean scoves,
mean differences, teratios, and coefficient of correlation, was made of
the data in order to interpret the results,

From the results the following conclusions seemed to be Justified:

1. The developmental physical o&!lltl. program given the subjects
of this study appeared to have increased the physical fitness index and



decreased the pulse rates of both groups, but the effect on systolic and
disstolic blood pressure, and fatigue ratio was somewhat questionable,
Generally one would think that the program would need to be of longes
duration to show great cardiovascular changes.

2, The individuals with the lower physical fitness indices genersily
showed more significant lmprovement of physiscel fitmess index and meve
significant decreases of pulse rate than did the individuals with the
higher physical fitness indices.

3, ™e incresses of systolic and diastolic blood pressure and
fatigue ratie, although questionable and inconsistent, wexe in the dirvece
tion commonly assoclated with good cardiovascular condition,

4, Generally, individuals with the higher physical fitness index
tended to have lower pulse rates, slightly higher systolic blood pres~
sure, and higher fatigue ratios than those individuals with the lawer
physical fitnees indices, The data plotted on a scattergram and the
correlations serve to substantiate this conclusion,

There are certain limitations on a study such as this which aid
in pointing eut possible further research in this area of knewledge.
Follawing are some general suggestions:

1. The length of the developmental program should be increased,
both the number of meetings per week and the length of each meeting.

2. The sample should be larger; and if the sample is equated, thexe
should o a larger interval between the “cCute-off" scoves.

3. The statistical eanalysis of the meterial should be move exten=
sive, It is recommended that the data be txeated with an snalysis of

variance.
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