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CHAPTER I 

OHIEN'I'ATION TO THE S'rUDY 

·Throu~hout all history, one contribution of phy::;ical 
education has been utilizcd--thut of physical fitne33 
for survival. In this sense physical education existed 
with primitive peoples; for survival in obtainin~ food· 
through the hunt; for survival from the perils from 
enemies, whether beust or man or hostile environ~ent; 
for survival in war, whenever organized warfare took 
place. Strength, stamina, skill, speed--those are the 
assets of a physical fitness program.l 

The quest for physical fitness throughout the ages has varied 

with environmental factors, religious cree_ds, social demands and 

personal desires. Physical fitness provided the test of primitive 

man's ability to meet the challenges for survival. Survival of the 

fittest became a realization through man's ability to obtain food and 

to protect himself from beasts and hostile enemies. 2 

Tne physical educator's role in physical fitness is a historic 

one. In the United States, physical education.was originally patterued 

to resemble the systems of certain European countries, especially those 

devised in Germany and Sweden to develop a strong citizenry for natio~al 

defense.3. By 1860, physical education activity programs followed desi~us 

lE~~ett A. Rice, A Brief His~ of Ph~sical Education (New York: 
A. S. Barnes and Company, 1935), p. 3. 

3II. Harrison Clark, "Physical Fitness and Exercise," Address 
delivered o.t jofnt session of the Americo.n Academy of Physical Edu
cation o.nd the Society of State Directors of Henlth, Physical Education 
and Recreation, Cincinnati, Ohio, April 4, 1962. 

1 
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to meet the physical fitness needs of the individual. Between the 

Civil War and World War I the leading physical educators were trained 

in medicine and began to recognize the totality of man and the contri-

butions of physical education to the individual's mental, emotional 

and social effectiveness •1 Physical education after vlorld vlar I a ban-

doned its biological heritage and permitted physical·fitness to be 

subordinate to other educational objectives. 2 

According to Oberteuffer, the United States is now in the fourth 

discernible period of intensified interest in physical fitness: 

Oberteuffer lists these four periods as: 

(l) Theordore Roosevelt's advocacy of the vigorous life to 
make our nation strong; ( 2) draft statistics following '\olorld 
War I; (3) the all-out effort during World War II to pre
pare our populace to wage total war; and (4) action taken 
to establish and continue a President's Council on Physical 
Fitness.3 

Concern for the physical condition of the American people produced 

speculation as to the meaning and determinants of physi.cal fitness. 

Gallagher and Brouha4 state that the three primary aspects of physical 

fitness are: { l) med'ical or static fitness, ( 2) functional or dynamic 

fitness, and (3) that type of fitness having to do with specific skills, 

muscle coordinations, and strength. The object of most school and 

lnelbert Oberteuffer, "The Role of Physical Education in 
Health and Fitness," Address delivered at joint session of the Sections 
on 2-iaternal and Child Health, School Health, and Nutrition of the Ar:.er
ican Public Health Association and the American School Health Associa
tion, November 14, 1961. 

2 Ibid •. 

3rbid. 

4Lucicn Brouha nnd J. Roswell Gallagher, "A Functional Fitness 
Test for Hieh School Girls," Journal of Health ,~sical Education ar.d 
Recreation, Voluwe 14 {December, 191~3), p. 517. 
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community physical education programs has been the development of that 

type of fitness which emphasizes the acquisition of skills, strenr;th 

and coordination. \fuile this type of fitness is undoubtedly a sound 

premise, recent scientific research indicates that the improvement of 

functional or dynamic fitness is of equal importance. 1 

Functional or dynamic fitness has to do with operational status 

and the ability to do strenuous work with physiological efficiency. 

The emphasis on dynamic fitness places great importance upon physical 

education activity programs which are designed to improve physioloeical 

functioning. It is in this respect that cardiovascular efficiency and 

methods of testing it have become vitally significant. 

Holmgren defines cardiovascular efficiency as "the oxygen-for,ra.rdine 

capacity of the cardiorespiratory system. "2 TYro convective systems--

the pulmonary ventilation and the blood circulation, along with two 

diffusing systems--the alveolar-capillary and tissue-capillary cell 

systems forward the oxygen from the surrounding atmosphere to the site 

of oxidative metabolism. Physical fitness as defined above depend, there

fore, on the net transport capacity for oxyr,en of this system.3 

---------------·-------------------------------
lJean Hodekins and Vera Skubic, "Cardiovascular Efficiency Test 

for Girls and Women," Research Qui.?-_I~erly, Volume 31t, Number 2 (Harch, 
1963)' p. 191. 

2A. Holme:ren, "Cardiorespiratory Deterrninants of Cardiovascular 
Fitness," Intcrnatiot?-.~-~.Y.!~ .. P_9Si_Wl!. __ on Pl~X_Eic_~~-~c_0-_yi~~v--~-~--Ca.rdi<?_
vascular Hen.~~h, Vol tune 96, Number 12 ( Narch 25, 1967), p. 697. 

3rbid. 
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·The determinants of the oxygen-transport are divided into eroups 

of dimensional factors or functional capacities. The dimensional factors 
I 

refer to the influence of the size of the organs that comprise the 
I 
I ~I 

transport line of the system. The functional capacity is related to 

the dimensions of the component and to its optimal function. The func-

tional capacity of the cardiovascular system is described as the maximal 

cardiac output and the stroke volume that is maintained during maximal 

work.l 

Tne dimensional factor is said to be the determinant of the inter-

individual variations of the oxygen-transport while the functional factor 

accounts for d~-to-day variations. 2 It is with the functional aspect 

of the oxygen-transport, therefore, that the physical educator is con-

cerned. An objective of the physical education activity progr&~ thus 

becomes one of promoting the achievement and maintenance of a hyperkinetic 

circulation, a condition in which oxygen is forwarded with a larger than 

normal cardiac output.3 

Measurement of Cardiovascular EfficiencY-

Various tests which have been devised to measure cardiovascular 

efficiency developed not only from the need to evaluate activity programs 

and to detect organic dysfunctions, but often primarily for the purpose of 

classification. Some of the earlier cardiovascular tes~s were based on breath 

holding, but most of the tests required a pulse rate or blood pressure 

. _1Ibid. ' P• 699. 

2Ibid., P• 701. 

3rbid. 
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measurement. The basic principle underlying all of the cardiovascular 

tests of fitness was that with the increase in muscle tone, power, and 

endurance, an increase in functional ability would be reflected in all 

organic systems of the body. 1 Improved efficiency was reflected espe-

cially in the heart and lungs because the total cardiac output increased 

and the blood lactate concentration decreased. The res·ult was a slower 

rate of breathing and a corresponding economy in respira.tion. 2 

Tests requiring blood pressure measurement utilize a mercury 

manometer and a stethoscope to determine systolic and diastolic pres-

sure. Tests that utilize heart rate measurements provide information 

concerning the function_a.l capacity of the cardiovascular system. 

Andersen eA~lains this measurement by stating that 

Heart rate at a steady state or taken at the end of 
a few minutes exercise period is closely and linearly 
related to the oxygen uptake. This characteristic is 
different in men and women, and changes with training. 
In a homogeneous group of sedentery subjects of the 
same sex, the relationship is remarkably similar, and 
not much affected by age • • • • the use of the heart 
rate recordings throughout a working day offer a pos
sibility to evaluate the stress placed upon the cardio
vascular system, because the heart rate, with certain 
exceptions foll~ws closely the oxygen uptake and the 
cardiac output. 

Ricci discusses the functional capacity of the cardiovascular system 

and the use of maximum heart rate'measurements in the following manner: 

1carl E. Willgoose, Evaluation in Health Education and Physical 
Education (Ne'rT York: NcGraw-Hill Book Company, Inc., 1961), p. 10g:-

2Ibid. 

3K. Lange Andersen, Exercise PhysioloB;l_ (Ed.) Harold Falls, 
(Academic Press, 1960), p. 96. 



Individuals exhibiting good cardiovascular-pulmonary 
response to \vork not only possess larger stroke volu.'1les, 
but also possess lower heart rates than their less 
trained counterparts. Because of its relative ease of 
monitoring, much data has been accumulated on maximum 
heart rates.l 

6 

Pulse rate measurements can be taken manually in a nu."!lber of ways 

by using either the carotid or radial pulse. Electronic counting 

equipment is also available for pulse rate measurements. 

The Carlson Fatigue Curve Test utilizes the pulse rate measurement. 2 

It is particularly useful in measuring differences between persons in 

relatively good _condition. Another test of particular interest is the 

Harvard Step-Test.3 The test was developed by Brouha during Horld War II 

at the Harvard University Fatigue Laboratory to measure fitness for 

muscular work and ability to recover. The basis for evaluation of 

cardiovascular efficiency was the recovery pulse rate taken at various 

intervals after five minutes of stepping. 4 Karpovich explains the prin-

ciples in evaluation of recovery pulse r~tes in the following ~anner: 

The time required for the pulse rate to return to normal 
after exercise depends upon the intensity of the exercise 
and the condition of the individual. Increasing the in
tensity of the exercise increases the time required for 
recovery, on the other hand, better physic.al condition tends 
to shorten the period of recovery.5 

lBenjamin Ricci, Physiological Basis of Human Performances 
(Philadephia: Lea & Febiger, 1967), P• 107. 

2H. c. Carlson, "Fatigue Curve Test," Research Digest, Volume 16 
{October, 1945), pp. 72-78. 

3Lucicn Brouha, "The Step-Test: A Simple Hethod of Heasuring 
Physical Fitne~s for ll.uscular Work in Young Hen," The Research Quarterlv, 
Volume ll~. {!~arch, 19h3), pp. 31-36. 

4Ibid. 

5pcter V. Ko.rpovfch, Physiology of 1w1uscular Activity (Philadelphia: 
W. B. Sanders Corapa.ny, 1965), p. 171. 
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From the Harvard Step Test, which was designed for use with male 

university students, evolved a series of modified step tests by which 

young boys, young girls, and, finally, high school and college women. 

could be tested. One factor inherent in all step tests is that the 

entire body weight is involved in the exercise and not simply an iso

lated muscle group. Another important factor contributine to the pop

ularity of the step test as a measurement of cardiovascular efficiency 

is that the stepping exercise is familiar enough to avoid the necessity 

of special training, and the modified form is well accepted by the sub

jects because it does not lead to an unpleasant feeling of exhaustion. 1 

The available information correlating various physical education 

activities and their possible relationship ~o the development of cardio

vascular fitness of women students is not extensive. The present study 

was undertaken in part, therefore, as an attempt to supplement the 

available r~owledge concerning this problem, and in part as a result 

of the investigator's interest in the possible relationship of selected 

physical education activities and the development of cardiovascular 

efficiency. 

Statement of the Problem 

The investigator studied the relationship of selected physical 

education activities and changes in cardiovascular endurance by admin

istering the Hodgkins-Skubic Test to approximately sixty-eight women 

subjects enrolled in the required physical education program at the 

University of Arkansas, Fayetteyille, Arkansas during the academic year 



8 

of 1967-1968. The test was administered prior to, at the mid-point, 

and after the completion of a one-semester course in swimming, tennis, 

and modern dance, respectively. 

Definitio~s and/or Ex_Elanations of Terms 

The following definitions and/or explanatio-ns of terms were used 

throughout the present study: 

Cardiovascular Endurance.--A. Holmgren defines cardiovascular 

endurance in the follo,-rin6 manner:. 

Cardiovascular endurance-is the oxygen-fonrarding capac
ity of the cardiorespiratory system.l 

.Post-exercise .Pulse Rate.--Hodgkins and Skubic define the post-

exercise pulse rate as 

A thirty second pulse count, beginning sixty seconds after 
the completion of a prescribed activity.2 

Hodgldns-Skubic Cardiovasc~lar Efficiency Test. --Hodgkins and 

Skubic describe the test by stating that 

The test for cardiovascular efficiency consists of 
stepping up and down on an eighteen-inch bench at 
the rate of twenty-four steps per minute for three 
minutes. Following the exercise, subjects rest for 
one minute in a sitting position; the pulse is then 
counted for thirty seconds. ~ne pulse is taken at 
the carotid artery by the palpation method. For 
subjects who arc unable to complete three minutes of 
stepping, the total time of stepping is noted and 
their recovery pulse is counted after one minute of 
·rest. 3 

lHolmgren, on cit., p. 697. 

2Jean Hodgkins and Vera Sl<ubic, "Cardiovascular Efficiency 
Test Scores for ColleGe Vlo;nen in the United States," Research QuarterlY-_, 
Volume 31,, Number 4 (December, 1963), pp. 454-1•61. 

3rbid. 
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_R_l:lrpos~--of the Study_ 

The purpose of the study was to evaluate the relationship between 

participation in selected physical education activities and changes 

in cardiovascular endurance as measured by the Hodgkins-Skubic Test. 

Basic Hypotheses 

The hypotheses of the present study are as follows: 

A. Participation in a on~-semester course in swimming does not sig

nificantly change the level of cardiovascular endurance as measured by 

the Hodgkins-Skubic Test. 

B. Participation in a'one-semester course in tennis does not signifi

cantly change the level of cardiovascular endurance as ~easured by the 

Hodgkins-Skubic Test. 

C. Participation in a one-semester course in modern dance does not 

significantly change the level of cardiovascular endurance as measured 

by the Hod~kins-Skubic Test. 

Delimitations of the Study . 

The present study was subject to the follovring delimitations: 

1. Sixty-eight freshman and sophomore college women who enrolled 

in the required physical educat~on program at the University of Arkansas, 

Fayetteville, Arkansas, during the academic year of 1967-1968. 

2. Women students who chose the activities of swimming, tennis 

and modern dance. 

3. Reliability of the pulse countine technique in determining the 

cardiovascular endurance of the subjects during the administration of 

the HodGkins-Skubic Test. 
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4. Eighteen weeks of instruction consisting of tvro forty minute 

meetings per week and practice in required physical education classes 

in swimming, tennis and modern do.nce. 

Survey of Related Literature 

A review of the pertinent literature related to the present investi-

gation which was of greatest assistance to the investigator follows: 

Brouha1 completed a· study in which he developed a test to measure 

fitness for muscular work and the ability to recover, utilizing 2,200 

Harvard University students. The test consisted of stepping up and J 

down on a t1-1enty-inch platform thirty times a. minute for five minutes. 

A modification of the five-minute step test was used to rate subjects 

who could not step for the full five minutes. 

The testing procedures require the subject to step on the platform 

for five minutes continuously. When the subject is seated the recorder 

delays the pulse cotmt for one minute and then records the pulse counts 

during the intervals from 1 to 1 1/2, 2 to 2 1/2, and 3 to 3 1/2 minutes 

after the subject stops working. The fitness index is determined by the 

rormula: 

Index=Duration of Exercise in Seconds X 100 
2 X Sum of Pulse Counts in Recover.y 

Brouha found that athletes outperformed nonathletes and increased 

their scores rrith additional training. Taddonio and Karpovich, 2 usine 

1Brouha, "The Step Test," op cit., pp. 31-35. 

2nominich A. Tn.ddonio and Peter V. Kn.rpovich, "The Harvard Step 
Test as a gcasure of Endurance in Runn:i.n.:;," Research Quarterlz., 
Voltm!e 22, (October, 1951), PP• 381-384. 
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the Brouha Test, obtained a coefficient of correlation of .62 between 

the step test and the order in which college men finished a cross-

country race. 

A variation of the Harvard Step Test was developed by Brouha and 

Gallagher1 for high school girls. The principal changes incorporated 

were that the height of the platform was reduced to sixteen inches, and 

the duration of the test was limited to four minutes. The Harvard Step 

Test was later modified by Clarke2 for use with college women. The 

platform was reduced to eighteen inches and the exercise duration set 

at four minutes. 

Hodgkins and Skubic3 developed another variation on the Harvard Step 

Test in order to reduce the length of the currently available test to 

three minutes. The test was found to be a valid measure of cardiovascular 

efficiency for women and showed a clear differentiation among highly 

trained, active, and sedentary subjects. The investigators assumed that 

the three-minute step test is sufficiently strenuous to be classified 

as hard work for girls and women. By the test-retest method, the 

Hodgkins-Skubic Test demonstrated a reliability coefficient of .820. 

• 1t Hodgkins and Skub1c later conducted a nationwide stu~ to survey 

cardiovascular efficiency scores for college rTOmen in the United States 

lnrouha and Gallagher, op cit., p. 517. 

2Harriet L. Clark, "A Functional Fitness Test for College Women," 
Journal of Health~sico.l Education and Recreat~on, Volume 14 (September, 
1943), PP• 358-359. 

3Jean Hodp;kinn und Vern Skubic, "Cardiovascular Efficiency Test for 
Girls and Homen," B£:_-;~<:_l'l Q,uP;:.rtc~r~, Volume 31~, Humber 2 (ll.arch, 1963), 
PP• 191-197. 

4Jen.n Hodgkins and Vern Skubic,. "Cardiovascular Efficiency Test 
Scores for College Ylor.1cn in the United Stutes," .2R__c:_it., pp. 1,51,-461. 
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and develop national standards for cardiovascular efficiency. The 

study utilized 2,360 women students enrolled in sixty-Gix collcr:;e and 

uni vers.i ties representing the six districts of the American Association 

of Health, Physical Education and Recreation 

The results showed that the mean recovery pulse rate for the 201+4 

women completing the three minutes of stepping was 64.43. Three h~~drcd 

and sixteen women were unable to complete three minutes of steppinG. A 

formula was devised to apply to the scores of those unable to complete 

the test. Those subjects were scored by the followine formula: 

This investigation resulted in 929 subjects of the 2,360 subjects 

being rated as in fair condition. It was found that subjects from the 

Eastern District made better scores than those from any other district. 

The subjects in the Southern District made poorer scores than those 

from any other district. The stu~ indicated that the height of the 

subjects did not affect sco~es but there was a clear indication that 

the heavier -rromen made lower score~ than the lighter women. T'ne study 

also indicated that physical education majors were more fit from a cardio-

vascular standpoint than any other group studied. The education majors 

were less fit than all other major groups. 

Sloanl completed a study to ascertain the effect of various 

trainine programs on physical fitness of -rromen students. Subjects con-

prised sixty-one women students enrolled at the Cape Town Training College, 

Cape Town, South Africa. 

lA. 1-1. Sloan "Effect of Training. on Physical Fitness of Wo~en St~dcnts," 
Journal of Ap.2_1j_cd Phl._sjoloc:l_, Volume 16 (March, 1961), pp. 167-169. 
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The modified Harvard Step Test vras given at the bce;inning of the 

academic year and aeain at the end of the fourth and ninth month, res

pectively. Subjects were divided into three groups. Group one received 

training in gymnastics, dance, and games. The second group participated 

in gymnastics alone and the third group received no physical training 

whatever. 

The results showed an improvement of cardiovascular efficiency 

scores in group one. Group t"rro shovred no change in cardiovascular 

efficiency scores. Group three showed a decrease in cardiovascular 

efficiency scores. 

The present study differs from those previously reviewed in that 

the subjects comprised sixty-eight freshman and sophomore women students 

enrolled in separate required physical .education programs at the 

University of Arkansas, Fayetteville, Arkansas. The subjects were 

divided into three groups: one group received eighteen weeks of training 

in swimming; the second group received eighteen weeks of training in 

tennis; the third group received eighteen weeks of training in modern 

dance. 

Cardiovascular efficiency scores were obtained by means of the 

Hodgkins-Skubic Test which was administered in the first, ninth, and 

eighteenth week of instruction. 

Summary 

In this chapter the investigator presented a brief explanation of 

the meaning and determinates of physical fitness. It was noted that the 

importance of physical fitness throughout the ages varied according to 

environmental fnctors, religious creeds, social demands and personal de-

nircn. 
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The main text of this chapter concerned cardiovascular efficiency 

as a component of physical fitness. Cardiovascular efficiency was 

defined and its relationship to oxygen-transport was presented. The 

determinants of oxygen-transport were divided into groups of dimensional 

factors or functional capacities. 

Various methods of measuring cardiovascular efficiency were described. 

It was noted that most of the tests of cardiovascular efficiency require 

a pulse rate or blood pressure measurement. The basic principle under

lying all of the cardiovascular tests of fitness was that with the 

increase in muscle tone, power, and endurance, an increase in functional 

ability was reflected in all organic systems of the body. 

The present stu~ was concerned with the relationship of selected 

physical education activities and changes in cardiovascular endurance. 

The test selected for the study was the H~dgkins-Skubic Test. The sub

jects were sixty-eisht women students enrolled in the required physical 

education program at the University of Arkansas, Fayetteville, Arkansas. 

This chapter of the study also included the definition of terms, 

the purpose of the study, the delimitations of the study, and a survey 

of related studies. 

The procedures used in the development of the present study are 

presented in chapter II. 



Chapter II 

PHOCEDUHEG F'OH 'riiE DEVELOPMENT OF' 'fHE f3'fUDY 

The present study evolved us a result of the writer's interest 

in the relationship between selected physical education activities 

and changes in cardiovascular endurance. The procedures used in the 

development of the study are presented in this chapter. 

Sources of Data 

The data used in this stu~ were obtained ·through two sources, 

human and documentary. Tne human sources were sixty-eight fresh~an 

and sopho~ore women enrolled in the required physical education pro-

gram at the University of Arkansas, Fayetteville, Arkansas, during 

the academic year of 1967-1968. Other human sources were selected 

staff members of the College of Health, Physical Education and Recre-

ation at the Texas Homan's University in Denton, Texas, and selected 

staff members of the Department of Health, Physical Education and 

Recreation at the University of Arkansas in Fayetteville, Ar}~ansas. 

In order to collect data for inclusion in Chapter I of the study, 

the investigator W1dertook a thorough documentary analysis of the 

contents of books, periodicals, and published and unpublished studies 

relating to all aspects of the study. 

Barrow and 1·1cGce explain four aspects of test selection that should 

be considered by a reseurcher. 1 One must determine first, if " ••• the 

llio.rold ~. Burrow nnd Rosemary l.fcGce, Mc_n_s_':l_:r:_cm<:_l!_~~-_!-~ P~J.S icnl 
E'!_~ation, (PhiJ.n(~clphia: Leo. o.nd Febigcr, 196J~), p. 53. 

15 
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product of education (student), or the process (pro~ro.m) is to be 

measured. "1 Second, an investigator must ". . . have in mind the pur-
l 

pose for which the results will be used, such as classification, eradin~, 
I 

d . · " 2 ' Tl h. · - or 1ngnos1s. 1e t 1rd cr1terion to be considered in selectine a 

test is that of proc:edure with respect to " ••• the time available, 

'. 
the size of the gro:up, the number of qualified leaders, the difficulty 

I 

in administerinG the test, and the amount of equipment and facilities 

which are on hand."3 Fourth, the tests must necessarily have the high 

standards of objectivity, utility, and norms.4 

After un investigation of numerous test the Hodgkins-Skubic Test 

was selected in accordance with the criteria established. The selected 

test was found to be both valid and reliable, demonstrating a reliability 

coefficient of.820 by the test-retest method.5 The easily administered 

test provided a short and accurate means of measuring cardiovascular 

efficiency without the need for elaborate testing equipment. 

Selection of Subjects 

Permission was obtained from the Director of the Department of 

Heal~h, Physical Education and Recreation at the University of Arkansas, 

2rbid. 

3rbid. 

4Ibid. 

5Hodekins and Skubic, 92 cit. "Cardiovascular Efficiency Test 
for Girls o.nd Homen.'' p. 197 • 
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Fayetteville, Arkansas, to conduct the study utilizin~ students enrolled 

in the requir.ccl physical education program. The sixty-eight subjects 
I 

participating in the; study were freshman and sophomore women comprising 
I 

three physical education activity classes. Twenty-six subjects vrere 

enrolled in modern dance; twenty-three were enrolled in tennis; and 

nineteen were enrol'led in beginning s1.rimming. 

Selection and Traininr~of A~sistants 

Four student assistants ·Here selected to assist the inves~igator 

in administering the test and recording the scores. The assistants 

were members of a graduate research class and were selected on the 

basis of their ability to understand the testing procedures and their 

accuracy in the pulse rate count technique. All four assistants had 

had previous experience in taking pulse rate counts; the training pro-

gram, therefore, consisted of a demonstration of the correct testing 

procedures followed by a review and practice of the counting technique. 

Administration of the Test 

The relationship of participation in selected physical education 

activities and chan6es in the cardiovascular efficiency was determined 

by the Hodgkins-Skubic Test. The equipment_necessary for the adminis-

tration of the test included an eighteen inch platform, a stop-watch, 

and a metronome. The three groups were tested prior to, at the mid-

point, and at the completion of the semester. 

Tne test consisted of steppin6 up and down on an eighteen inch 

platform at the rate of twenty-four steps per minute for three minutes. 

Subjecto rested for sixty seconds in a sitting position and the pulse 
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was then counted by the assistants for thirty seconds. The pulse ~ras 

taken at the carotid artery by the palpation method. At the end of 

each test, the assistants recorded on individual tabulation for~s the 

total time of stepping and the thirty second pulse rate co~~t. For 

the subjects who were unable to complete the test, the total time of 

stepping was recorded and their recovery pulse was counted after one 

minute of rest. 

Treatment of the Data 

The nature or the data collected by means of the administration 

of the Hodgkins-Skubic Test for cardiova~cular endurance was such 

that it yielded to statistical analysis. The Duncan Hultiple Range 

Testl was selected ror application because it provided statistical· 

analysis of a multiple group design. The test, extended by Kramer, 2 

was also applicable when each group represented a different number 

of subjects. 

The selected statistical technique was applied to determine sig-

nificant differences within the group on test one, test two, and test 

three and also to determine the significance of the differences between 

the means of each group. 

Summary 

In chapter II, the procedures for the development of the study 

were presented. Data used in the study were obtained through both 

human ond docu.ilentary sources. 

!Allen D. Edwo.rds, E~crim~I'!_~a-~ _ _De~i_£:_n __ i_!!..l'_~_y_c_E_o).~i-~~~-Rc~!?._arch, 
(new York: Holt, Rinehart and Hinston, 1964), pp. l3b~l1;o. 

2ouncan, D.D., "A Simples Bayes Solution to a Common r.1ultiple Com
pariGono Problem." Inntitutc of Sto.tisticn, Mimco~ruph Series No. 223, 
Univcrnity of North Co.rolinu, April, 1959. 
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Following an investigation of numerous tests the Hodr~kins-Skubic 

Test was selected in accordance with the criteria established for use 

in the present stu~. The selected test was both valid and reliable 

and provided a quick, accurate means of measuring cardiovascular 

efficiency. 

Subjects for the present study were sixty-eight freshman .and 

sophomore women enrolled in the required physical education program at 

the University of Arkansas, Fayetteville, Arkansas. Twenty-six sub

jects were enrolled in modern dance; twenty-three were enrolled in 

tennis; and nineteen were enrolled in s1.rimming. 

In preparing for the adJninistration of the test, the investigator 

developed tabulation forms, organized theequipment, and selected and 

instructed assistants. The three groups of subjects were tested prior 

to, at the midpoint, and at the completion of the semester. 

The data collected from the three administrations of the test 

were treated statistical~ by means of the· Duncan Multiple Range Test. 

The selected statistical technique was applied to determine significant 

differences within the group on test one, test two, and test three, 

and to determine the significance of the differences between the means 

of each group. 

The analysis and interpretation of the findi~gs are presented in 

chapter III. 



CHAPTER III 

PRESENTATION OF FINDINGS 

Presented in this chapter are the results of the study to deter-

mine the relationship between selected physical education activities 

and changes in cardiovascular efficiency as determined by the Hodgkins-

Skubic Test. The data obtained from the administration of the test to 

sixty-eight freshmen and sophomore women enrolled in the required 

physical education program at the University of Arkansas, F~yetteville, 

Arkans.as, were subjected to statistical treatment, and the results 

are presented in table form. 

Duncan Multiple Ra~ge Test 

The Duncan Multiple Range Test was applied to determine significant 

differences within each group on test one, test two and test three. A 

variation of the Duncan Multiple Range Test designed to facilitate 

analysis of groups comprising unequal numbers was applied to determine 

the significance of the differences between the means of each group. 

Post-exercise Pulse Rate Scores · 

All scores presented in the following tables represent a thirty-
, .. 

second pulse rate count taken at the completion of three minutes of 

exercise and one minute of rest. Subjects unable to complete the three 

20 



minutes of exercise were scored by the following formula:l 

No. of Seconds Corr.r_leted X 100 
'l~irty Second Recovery Pulse X 5. 6 

These scores were then entered on a table and converted to recover/ 

pulse rate scores. 2 

Hithin Grouu Variance Analysis 

The post~exercise pulse rate scores of nineteen subjects taken ~+ 

the beginning, midpoint and completion of a one-semester activity 

course in beginning swi~~ing at the University of Arkansas, Fayettevi::~. 

Arkansas are presented in Table 1 on page 22. 

The error variance for the three tests is listed in Table 2 on 

page 22. The error variance "rras found by the following formula: 3 ' 

Se= SSa+SSb+SSc 
3(n-J.) 

The degrees of freedom was found to be 54 and the value of rp was 2.98. 

The appropriate rp vras found by entering Table 9. 24 (Values of rp for. 

Duncan's Range Test at the five per cent level of confidence). 

lJean Hodekins and Vera Skubic, "Cardiovascular Efficiency Test 
Scores for College \olornen in the United States," Research Quarter~, 
Volume 31l, Number 4 (December, 1963) , p •. 461. 

2Ibid. 

3F. N. l~cGuigan, Experimental Psychology, ( Ne-vr Jersey: Prentice·· 
Hall, Inc., 1963), p. 175. 

1•Ibid. 



SUBJECT 

1 
2 
-3 
J~ 

5 
6 
7 
8 
9 

10 
11 
12 
13 
11~ 

15 
16 
17 
18 
19 

TOTALS 
z.x 

TEST 

Initial (Sl) 
:~iclpoint (S2) 
Final (S3) 

TABLE 1 

INITIAL, f-.1IDPOINT, AND FiliAL RECOVERY 
PULSE HATE SCORES OF SU13JEC'l'S 

ENROLLED IN SWI~~ING 

22 

INITIAL TEST I MIDPOitfT-TEST--r-FIUAL TEST 
(Sl) (S2) . (83) 

66 65 66 
76 69 65 
73 60 72 
72 70 78 
74 69 78 
65 60 64 
65 69 70 
89 100 117 

117 117 106 
114 78 80 

69 65 70 
78 80 77 
'tO 68 70 
79 72 71 

118 85 117 
103 94 94 

89 74 89 
62 63 64 

117 117 75 

1596 1475 1523 

TABLE 2 

ESTirviATED ERROR VARIAJ."'ICE OF .MEA.i~ 
RECOVERY PULSE RATE SCORES OF 
SUBJECTS E.NROLLED IN SHHv1HING 

11J~AN I SU!4 OJ' SQUARES SUN OF~ SUM?~ATION OF 

x Z. x2 SQUARES -:- SQUARES 
BY :NUMBER ss 
(t:. x)2/N 

Bh 1hll50 134064 7086. 

1'{. 63 120009 114506.5 5502.5 

80.16 127190 122080.47 5110.53 
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After the error variance, deGrees of freedom and the value 

of rp were defined, the .formula for RP wns applied as follows:l 

Se= \j 17699. 027 -.-54--
RP= (Se) ( rp) \fi7N 

Se= 18.104 RP= (18.104) (2.98) \[lli9 

df= 57 - 3=54 R3= 12.3045 

rp= 2.98 Hean difference = 6.37 

The significance of the differences among the recovery pulse 

rate means was found by first comparing the extreme means. The 

highest mean was 84 and the lowest was 77.63. ~ne difference was 

6.37 and did not exceed the value of R3 , therefore, the difference 

was not significant. Because the difference between the extreme 

means did not differ significantly, the lesser differences cannot 

be significant. 

The post-exercise pulse rate scores obtained from the admin-

istration of the Hodgkins-Skubic Test to students enrolled in begin-

ning tennis are presented in table 3 on page 24. The identical 

procedures were followed in the statistical treatment of scores made 

by subjects in a one-semester course of tennis at the University of 

Arkansas, Fayetteville, Arkansas. The estimated error variance is 

presented in Table 4 on page 25. 



SUBJECT 

l 
2 
3 
4 
5 
6 
1 
8 : 

9 
10 
11 
12 
13 
1lJ 
15 
16 
17 
18 
19 
20 
21 
22 
23 

TOTALS 

rrABLE 3 

INITIAL, NIDPOIN'r, Ai'ID FINAL RECOVERY 
PULSE RA'l'E SCOHES OI<' SUBJECTS 

E~H~OLLED IN 'l1ENNIS 

INITIAL TEST NIDPOINT TEST 
(T1) (T2) 

68 69 
71 60 
68 70 
83 80 

11'"( 117 
87 76 
82 80 
73 70 
72 69 
64 68 
67 66 
76 70 
75 75 
80 62 

117 117 
68 70 
66 86 
69 63 
68 67 
76 92 
62 67 
92 87 
81 75 

1782 1756 

24 

m FINAL TESr 
(T3) 

69 
70 
61 

110 
117 

79 
79 
67 
70 
78 
69 
70 
74 
75 

117 
68 
75 
87 
71 
76 

. 71 
74 
83 

1800 



TABLE 4 

ESTI~JJ\TE~ ERROR VARIANCE OF MEAN 
RECOVERY PULSE RATE SCORES 

OF SUBJECTS ENROLLED IN 
r.I.,ENNIS 

---~--===,-==========::=::;::==-----

25 

TEST V!EAl'i 
X 

SUM OF SQUARES 
2. x2 

SU:·1 OF SCORES 
SQUARED I BY 
NillillER 

SUM?-fATio;.; 
OF SQUARES 

ss 
------J· _____ .l_ _____ _j __ l_t_ x)2 /N 

.~~~--~---------

Initial 
Hid point 
Final 

(Tl) 
(T2) 
(T3) 

77.48 
76.35 
78.26 

Se= i5.8l 

df= 69 - 3=66 

rp= 2.98 

142758 
139126 
147618 

138066.26 
131+066. 78 
140869.57 

RP= (Se) (rp) (1/N 

4691.74 
5059.22 
6748.44 

RP= (15.81) (2.98) Vl/23 

R3= 9.98 

Mean Difference= 1.91 

\·nnn.n t•n,.,. extreme mc.,ns ~·rere comp d th d · ff 9 ~ ~ ~ r • are , e l erence was 1. 1. 

The difference did not exceed the R3; therefore, significant dif

ferences did not exist umong any of the three test means. 

The post-exercise pulse rate scores of twenty-six subjects 

enrolled in a one-semester course in modern dance at the University 

of Arknn s ns , FaYe t t c vi llc , Ar knns ns are pres en te~ in Table 5 on 

page 26. 
~ Uzing identical statistical procedures emp1loyed in the two pre-

! 

viously mention groups, the influence of the d~nce training on the 

pul::;e rate scorcn W"US then cxur:1incd. The estimated ·error of variance 

is prencntcd in Table 6 on page 27. 



SUBJECT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 

TOTALS 
t.x 

TABLE 5 

INITIAL, MIDPOINT, AND FINAL RECOVERY 
PULSE RATE SCORES OF SUBJECTS 

ENROLLED IN MODERN DA.i"'CE 

INITIAL TEST MIDPOIHT TEST 
(D1) (D2) 

79 68 
72 61 
85 85 

J.OO 71 
59 58 
63 52 
7h 70 
63- 61 
'(0 63 
79 73 
73 64 
77 62 
79 67 
73 69 
77 70 
70 55 
79 49 
6·r 67 
92 62 

60 J.l7 
62 62J 

83 79 
67 67 
58 61 62 61~ 
59 67 

1954 
1672~ 

-

26 

FINAL TEST 
(D3) 

70 
67 
77 
73 
68 
67 
71 
69 
69 
81 
66 
73 
74 
71 
73 
72 
59 
63 
65 
73 
70 
75 
69 
60 
83 
64 

1822 



TABLE 6 

ESTIMATED ERROR VARIANCE OF ?.f~AN 
RECOVERY PULSE RATE SCORES 

OF SUBJEC'rS ENROLLED IN 
MODERri Dk'r'f CE 

27 

TEST HEAN SUM OF SQUARES I SUM OF SCORES S illt.:1ATI O!l 
y 

Initial (Dl) 75.15 
gidpoint (D2) 64.38 

70.08 Final (D3) 

Se= \} 6479. 3r{ 
75 

Se= 9.28 

df= 75 - 3= 72 

rp= 2.97 

~x2 

1951~ 
1671~ 
1822 

. I 

SQUA..11ED I BY OF SQUJ'.,P.ES 
NUMBER ss 
~x)2/u 

146850.62 4155.39 
107779.85 1530.15 
127680.15 793.85 

Rp= (Se) (rp) \fi7N 

R3= (9.28) (2.97) \fi/26 

R3= 5.40 

Mean difference= 10.77 

To determine the significance of the differences between the 

three tests the extreme means -vrere compared. The difference between 

the hiehes t mean ( D1) and the lo-vrest mean ( D2) was 10.77. The 

rr.ean difference exceeded the value of R3 which indicated a si~if

ic~~t difference between the scores on the initial test and on the 

midnoint test. 

Since o. significn.Ilt difference vras found between the extreme 

~cans of the eroup, the statistical procedures were repeated using 

the next hil-;hcr.t r.1t!nll ( D3) to ace if :further significo.nt differences 

occurred. 
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The error variance d.d t l no change~ however, the value of rp 

became 2.82 because the comparison involved only.two groups. 

Sec: 6479.39 
75 RP= (Se) (rp) 1/N 

Se= 9.28 R2= (9.28)(2.82) 1/26 

df= 75-3=72 R2= 5.15 

rp= 2.82 Mean difference= 5.69 

The value of R2 was less than the mean difference, therefore, 

there was no significant difference between the midpoint test and 

the finnl test. Further comparison between lesser extremes was 

unnecessary. 

The analysis of the variance within the group showed no signif

icant chnnee in cardiovascular efficiency scores among students 

enrolled in swimming and tennis. A significant improvement was 

seen from the initial test to the midpoint test in subjects enrolled 

in modern dance but there vas no significant difference between the 

initial test and final test in this eroup. The failure to retain 

the sienifico.nt improvement until the final test 1vas probably due to 

the introduction of dunce composition at the midpoint of the semester. 

Instruction in basic cornposi tion limited the amount of time devoted 

to rr.odern dunce techniques and fundamental locomotor movements which 
I 

vere presented during the first nine weeks of th~ semester. 

IJi~'Y..n~l~~i GROUP VARIN:CE ANALYSIS ---------
The Duncan gultiplc Rnnee Test was neain ~sed to determine the 

.... betveen the inftia.l, ~idpoint, and 
sig~ificnncc of the diLLcrcnccs 

;n order to compare the groups 
final te~ts of all three groups ~ 

o.ga.inst cnch other. 
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The means of the initial tests in euch activity were co~pared 

first to see if any significnnt differences existed among the ~roups 

before the course work be~un. Th t• ~~ e es 1mated error variance of the 

three initial tests is presented in Table 1. 

TABLE 7 

ESTI~~TED ERROR VARim~CE OF MEAN RECOVERY 
PULSE RATE SCORES OF ALL SUBJECTS ON 

THE INITIAL TEST 

GROUP NEJ\~l NUi·IDER Sl.JM OF SUJ4 OF SCORES I SU1<!.:ATIO!I 
X N SQUA~ES SQUARED 1 BY :No. OF souAREs 

~X (~x2)2/fl ss 

Swimming (S1) 84 19 11+1150 13l~o64 7086 

Tennis (T1) 77 .1~8 23 142758 138066.26 4691.74 

1·~odern Dance (D1) 75.15 26 151006 .146850.62 4155.39 

The follo"ring formu~a. was used to compare groups with unequal numbers: 
1 

Se= 15933.13 

Sc=15. 61~ 

dr=65-3=62 

rp=2.98 

RP=(Se) ( rp) Vi/2(1/Na +1/N0 ) 

RP=(Se) (rp) ~ l/2(1/Na+l/rfo) 

R
3
=(15.65)(2.98)y 1/2(1/19=1/26) 

n3=9.95233580 

Mean difference~8.85 

Tnc difference obtained from th; extreme means did not exceed R3 ~ 

therefore no sirrnificunt differences existed betvreen the groups on 
, .J 

th 
· · · 

1 
t t · · h .. , .... ~ a;ver1 dur; nrf', the first \·reek of the semester. 

e l.nl tl.fl c::; -wn lC .., ._..;_, t~r'- . J,. u 



The midpoint nnd fino.l tests of nll three groups were corr.pnrcd 

simultaneously to determine the significance of the differencen oc-

curring after the initial test. The estimated error of variance is 

presented ~n Table 8. 

TABLE 8 

ESTii·1ATED ERROR VARIANCE OF HEAN RECOVERY 
PULSE RATE SCORES OF ALL SUBJECTS 

ON MIDPOINT AND FINAL TESTS 

-
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GROUP MEAJ'i NU1·ffiER SUN OF SU.M OF SCORES Sill&-!ATION OF 
& X N SQUARES SQUARED I BY SQUA.."qES 

TEST ~x2 NUMBER ss 
(~x) 2 /N I 

Swillli"Jing 
114506.5 5502.5 (S2) 77.63 19 120009 

s...,immine 
12719J. 122080.47 5110.53 (S3) 80.16 19 

Tennis 
139126 J.34066.78 5059.22 (T2) 76.35 23 

Tennis 
(T3) 78.26 23 J.4 .. {618 J.40869.57 6748.44 

l·~odern Dance 
109310 107779.85. 1530.16 (D2) 64.38 26 

1·:odcrn Dance 
26 12847lJ 127680.15 793.85 (D3) 70.08 

Se= ~(ll~-iT(,'l2-S~~=f~(};-~5)1{~:-lHN6-~r se=l3.80 

Pulse rate scores of the midpoint and final 
?ne ocan recovery 

vTerc ranked from highest to 1m·Test • 
teats for nll three eroups 

{S3) 
eo.16 

(?3) 
78.26 

(S2) 
'(7.63 

(T2) 
76.35 

(D3) 
70.08 

(D2) 
61~. 38 

-
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The extreme means of the six eroups vrere compared. Ylhen a 

significant difference was found between tvo means, the next extrer::.es 

were compared. This process continued untJ.'l the difference between 

the means did not exceed the RP. The results of this comparison 

are presented in table 9. 

GROUPS 

TABLE 9 

VARIANCE AT-J'ALYSIS OF MIDPOINT 
Al"'D FINAL TESTS FOR 

THREE GROUPS 

SIGNIFICA.'IT 
CO~il'ARED ( rp) (RP) L~M{ AT • 05 LEVEL 
Lmv I HIGH FERENCE OF COHFIDEHC E * 

D2 S3 3.15 9 .. 24 15.77 * 
D3 S3 3.09 9.00 10.08 * 
T2 S3 3.02 8.74 3.81 -
D2 T3 3.09 8.62 13.88 * 
D3 T3 3.02 8.43 8.18 

-

-
D2 S2 3.02 8.89 13.25 * 
D3 S3 2.92 8.60 7.55 -
D2 T2 2.92 8.15 11.96 * 
D3 '1'2 2.77 7.93 6.27 -

Between group analysis showed no significant differences between 

the mcan3 of the svimming, tennis and modern dance groups on the ini-

tial test. 'l'he rccovcrJ pulse rate scores obtained from the midpoint 

test of subjects enrolled in rr.odern dance were significantly lower 

than the midpoint nnd :final tcs t scores of. a.ll groups. The final test 

scores of tho~e3 subJects enrolled in nodcrn dunce were significantly 

lo·_;cr th th ~· 1 .... t r.ccJrcs of those subjects enrolled in swim-
no .c ... ~:;a ~cs ~ 

Ding. 



Summa~ 

In this chnpter of the thesis, the investi~ator submitted an 

analysis and interpretation of the data collected. It was found 

that students enrolled in a one-semester course in swimming and 

tennis did not make significant gains in cardiovascular efficiency 

scores as determined by the Hodgkins-Skubic Test. It was also 

32 

found that students enrolled in a one-semester course in modern dance 

had made significant gains in cardiovascular efficiency scores at 

the midpoint of the semester but did not retain this significant 

eain at the close of the semester. Th~rouP. co~~~~~ of modern 

dance students showed sienificantly lower recove~ pulse rate scores 

on the mid~oint test tha~ other eFoup tested. 

In chapter IV of this thesis, the investigator will present a 

s~~ar,y of the study, conclusions based upon the fin~ings, and recom-

mendations for further studies. 

.·.:. 



· CHAP'rER IV 

SUMf!ARY, CONCLUSIONS AND REC0r'L·f~NDATIONS 

Cardiovascular efficiency is de:fined by Holmercn as "the oxy~en

forl.rnrding cnpaci ty of the cardiorespiratory system. ul 'f"t~o convective 

systems -- the pulmonary· ventilation and the blood circulation, along 

with two diffusing systems -- the alveolar-capillary and tissue-cap-

illary cell systems forward the O~Jgen from the surrounding atmosphere 

to the site of oxidative metabolism. Physical fitness depends on the 

net transport capacity for OA~gen o:f this system.2 

The functional capacity of the oxygen-transport is described as 

the maximal cardiac output and the stroke volume that is maintained 

during maximal work. Hyperkinetic circulation, a condition in which 

oxygen is fo~1ardcd with a larger than normal cardiac output, thus 

becomes a prime concern to the physical educator and an important 

objective of the physical education activity program. 

The pre:;cnt study was undertaken to determine the relationship 

between selected physical education activities and changes in cardio

vascular efficiency as det?rmined by the post-exercise pulse rate 
I 

count. The 
9
tudy entailed the administration o!~ ;the Hodgkins-Skubic 

lA 
1
:
01 

..,r7rcn "C:J.rdiorespiratory Deterr.linants or Cardiovas~ular 
• ' ........ ::, ' . h ... · 1 A ti vi ty and Cardlo-

Fitnes3," I:1tcrnn.ti_<?!_"1_g~_l___§;r~.12_0.E .. 1u~~ p"':~-f]--~a ---~;---6-· )-----697--
vn:;cular HC:;ith-;-v-oltliiiC 96, Number 12 (March 25 ~ 19 7 , P • • 

2 -· 1 tion in ucalth Educatiori and Phvsical 
-carl B. ',.lill13oose, !!_'1.1!---~E'----~·-· _ _:_._ __ .. ----.------i9i)i")- J<-10b. 

··d t · c·· y · ''c'""l···t.•--J·iill Book Company, Inc., , P• • r, tlCI". ,10n uC".l Or .I{: ,., v ·-~ ' · 

33 
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Test to three groups of colleee women enrolled in the required physi

cal education progrum at the University of Arkansas, Fayetteville, 

Arkansas, durin~ the academic year of 196~(-1968. Th t t d · e es was a m1n-

istered to sixty-cieht subjects prior to, at the midpoint, and after 

the completion of a one-semester course in s\orimming, tennis and mod-

ern dance respectively. 

A survey of literature concerning the relationship between selected 

physical education activities and changes in cardiovascular efficiency 

revealed no investigation identical to the present study. 

The data collected from the administration of the Hodgkins-Skubic 

Test were treated statistically to determine significant differences 

within each group and between the three groups. The Duncan Multiple 

Range Testl was selected and applied because of the advantage it 

affords in analyzine group d~ta when the groups are of unequal number. 

The nnalysi5 of the variance within the group showed no signifi

cant change in cardiovascular efficiency scores among students enrolled 

· d t · rjlh;s finding supports the basic hypothesis 1n swi~~ing an enn1s. ~ • 

of the study in that no siGnificant change in cardiovascular efficiency· 

n .-.~, ter the completion of a one-semester course in swimwas demonstrated 

ming nnd tcnni5. 

n~,~,nlyGiS of the variance did_sho~~~~ificant 
A within group ~· u. 

ff · · 1c,r co cores of subjects enrolled in mod
fQ.in in cardi?~~c_u)-_n..£_e __ _?..._9...Cn_::y_~------ ·-

ern dnnce. 
. t was observed between the initial test to 

?nc :tmprovcmcn 
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the midpoint test. The f1.·n~1 t t · · ~ es glven at the completion of the 

semester showed that the eain in cardiovascular efficiency did not 

persist into the third testing period. This apparent decrease in 

cardiovascular efficiency nfter the midpoint test a~ong students 

enrolled in modern dance was attributed to the introducation of dance 

composition involving primarily group choreography, which reduced 

the concentration on the dance techniques that had been stressed dur-

ing the first nine weeks of instruction. 

The between eroup analysis of the variance showed no significant 

differences between the initial tests of the three groups. This find-

ing established the fact that no sienificant difference in cardiovascular 

efficiency existed betvreen the subjects enrolled in the three activity 

courses at the beginning of the semester. 

Hhen the midpoint and final test scores of all three groups were 

compo.red simultaneously, it vas found that the midpoint test scores 

obtained from subjects enrolled in modern dance vrere significantly 

lower than all other test scores. The final test scores of those 

bj t 11 d · .,....,, odern dance vere significantly lower than the su ec s enro e 1.n 111 

final scoreo of those subjects enrolled in swimming. 

Conclusions 

Conclusl.. ons are based upon the.: findings of the 
The follo-..ri ng 

study: 

l.·n beginning modern dance appeared to 1. A one-se~estcr course ~ / 
~ of cardiovascular efficiency 

contribute oi~nificantly to the dcvelopmen~ 1 • 

P
ulse rate count during the period in 

a5 measured by pont-exercise 
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which the class activity consisted primarily of learning and perfecting 

modern dunce techniques. 

2. A one-semester course in beginning tennis did not result in 

significant changes in cardiovascular efficiency scores as measured 

by post-exercise pulse rate count. 

3. A one-semester course in beginning swimming did not pro-

duce sisnificunt changes in cardiovascular efficiency scores as 

measured by post-exercise pulse rate count. 

4. A one-semester course in beginning modern dance did not con-

tribute significant~ to the development of cardiovascular efficiency 

as measured by post-exercise pulse rate count -vrhile class activity 

consisted of instruction and practice in dance composition. 

Rcco~endations for Further Studies 

1. The relationship betvTeen selected physical education activities 

and changes in cardiovascular efficiency as measured by post-exercise 

pulse rate utilizing electronic counting equipment. 

2. A comparison of the relationship bet1·reen selected physical 

education o.cti vi ties and changes .in cardiovascular efficiency in men 

and women. 

3. The relationship betrreen beginning, intermediate, and advanced 

1 d Cho.n~es in cardiovascular efficiency 
~odern dance activity c a~scs an ~ 

as·measurcd by post-exercise pulse rate count. 

4. Of ~elected modern dance techn~ques and 
The relationship ~ 

f ~· ·cncy a~ measured by post-exercise pulse 
changen in cnrdiova5cular e 11c1 ~ ~ · 

rate count. 



5. The relationship between nctiv~ty course~ in advanced swim

ming and udvo.nccd modern dunce nnd cho.nr~c::; in cardiovascular effie icncy 

us mcu:Jurcd by post-cxcrcioc pul::;c ro.tc count. 

6. The relationship between the uctivitic::; of swimming, tennis 

nnd modern dance &"ld_ changes in muscular strength •. 

7. The relationship beti..reen the activities of tennis ·and modern 

dance and the development of agility. 

8. A comparison of the reliability of all step tests for cardio

vascular efficiency. 

9. The relationship bcti·reen dance techniques designed by selected 

dance authorities and the development of cardiovascular efficiency. 



WEEK 

1 

2 

3 and 4 

5 o.nd 6 

7 and 8 

9 

10 

11 

12 

13 and 11, 

15 and 16 

17 

18 

TABLE l 

COURSE OUTLINE 
BEGINNING SWIMMING 
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-------------·-----
DESCRIPTION 

-------
Introduction to breath holding, rhyt~~ic breathing 
drill, floating and kick glides (front and back) 

Prouulsion (kick glides and coordinated stroking on 
:fro;t) 

Practice of skills 
Front crawl 

Practice of skills 
Coordinated stroke on the back (back crawl) 

Review of skills 
Introduction of diving 

Introduction of whip kick and elementary back stroke 

Review and practice 

Introduction of scissor kick and side stroke 

Practice new strokes 

Introduction of breast stroke and review other 
strokes 

Christmas Holidays 

Distance s•,·rirru"11ing 
Review of five strokes 

Testing periods 



lvEEK 

1 

2 

3 

4 - 6 

7 

8 

9 

10 and 11 

12 

13 and 14 

15 and 16 

17 nnd 18 

'fABLE 2 

COURSE OU~rLINE 
BEGINNING TENNIS 

DESCRIPTION 

Introduction to Tennis 
Ball - racket drills 
Grip 
Courtesy stroke (forehand) 

Presentation of forehand stroke 

Review forehand 
Presentation of backhand stroke 
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Revie\v and practice of forehand, backhand courtesy stroke 
Forehand and backhand ground stroke 
Skill test on courtesy stroke 

Presentation of serve 

Review serve 
Lecture on rules 

Review all shots 
Revie-vr of rules (film) 
begin game play 

Game play· 
Serve test 

l1et volley 
Ga:nc play 

Rcvie•..r of all skills . r 
Dyer Backboard Skill Test 
Skill practice 
Quiz on rules 
Gn.me play (bcein class tournament), 

Christmas Holidays 

Review rules for test 
','o~ 1 ;·:1::t;;;·~nt nlClY 

.·of skill testing Cor:.i.)lctlon 
Rule test 

i ' 



HEEK 

1 

2 

3 

4 - 6 

7 

8 

9 

10 

11 

12 

13 and 11~ 

15 o.nd 16 

17 o.nd 18 

TABLE 3 

COURSE OU'rLINE 
BEGI:-:J'.NING MODER!~ DANCE 

DESCRIPTION 

Introduction to Modern Dance 
Lecture and discussion 

Presentation of axial movement 
Basic wc..rm-up techniques 

Review of axial techniques 
Presentation of new techniques 
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Introduction of one basic locomotor movements (walk 
with variations in style, direction and rhyt~~) 

Review of all techniques 
Presentation of new techniques 
Presentation of run, skip, slide and jump 
PruGtice in combining various locomotor movements 

Review of all basic locomotor techniques 
Introduction to derived movement 

Presentation of derived movements 
Practice in various combinations 

Revie-vr axial, locomotor and derived movements 
Skill test ~ 

Presentation of qualities of movement (lecture, 
de~onstration and experimentation) 

Experimentation in qualities ~f movement 
Introduction of factors relate~ to movement 

Exnerirncntution with factors related to movement 

( ;~ot iva tion) 
Di~cussion of abstraction and distortion 

Introduction of rhythm 
~ccturc, discussion 
:.:

0
vc;-.1cn t phrases based on rhythmic devices 

Chri~tr.w.s Holidays 

Introductlon to compositional form (lecture, discussion 

and rcudin~ a~si~nrncnt) . 
Dcvclop~cnt of movement stu~1cs based on compositional form 
··-·~,,nt-inn of movement stud1es 

---------------------------
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