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CHAPTER I 

INTRODUCTION 

Physical fitness has been stressed greatly in the past tew 

years, especially in the sohools. Physioal educa.tion instruotors 

and athletic coaches have placed more emphasis on the well rounded 

physical titness program. 

Experiments have been conducted conceming the various types 

of exercises and their partioular benetits. In recent years, a 

form of exercise known as isometrics has come into oemmon use in 

physical education classes and as an addition to athletic training. 

Some controversy exists about its value as oompared to calisthenios. 

Cardiovasoular efficiency is a most important aspeot of 

physical fitness and an evaluation of tlUs effioienoy during the 

performance of isometrios and of calisthenios would appear to be 

extremely 1.qtortant and useful in comparing the two types of 

exercises. 

STATEMENT OF THE PROBI..Ji)1 

The pwopose of this study was to determine the comparative 

effeots of isometrics and oalisthenics upon cardiOVAscular ef

ficiency in male junior high sohool students. 
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LIMITATIONS OF THE STUDY 

This study inoluded 300 junior high sohool boys wit.h ages 

ranging from 12 years 1A> 15 years. There was no control over the 

subjects outside of class in terms of outside activities and diet. 

This study was designed 1A> asoertain the level of cardiovascular 

effioienoy attained in eaoh of the two types of exercises and not 

to test dexterity, agility, strength or speed. 

DEFINITION OF TERMS 

Isometrios. The word oomes from the Latin 'iso' meaning 

same and 'metric' meaning measurement. It is holding a muscle in 

1
static contraotion against some immovable resistanoe. 

2Calisthenios. Systematio bodily exercises without apparatus. 

Buddy plan. A method using one subjeot as the resistanoe 

position and the other subj eot as the oontrao1A>r. 

Cardiovascular effioienoy. The adaptive response of the 

heart, blood vessels and lungs to exeroise.) 

1Hal Higdon, "Let's Tell the Truth About Isometrios," 
Today's Health, June, 1965, p. 59. 

21lCalisthenic8," Webster' 8 !!X Students Diotionary (New York: 
American Book Company, 1964), p. 115. 

3"Man in the Gray Flannel Physique," Saturday Review, 
Ootober 24, 1964, p. 60. 



CHAPTER II 

REVIEW OF LITERATURE 

The use:f'ulness of the isome"trie oon"traotion hall been 

es"tab11shed unques"tionably by some of the fundamen."tal researah 

tha"t has been oonduo"ted in isome"trtos. The same 18 true of the 

oalisthenio form of exercise. 

Numerous inves"t1gations have been made in"to 'both 't7Pea of 

exercises ooncem1ng the inoreasing of s"trengt.h. Few. however. 

have deal"t with the effeo"te of isometrios and oalisthenios on 

oardiovascular effioienoy. 

The ohap"ter on the review of literature will be divided in"to 

"two basic .ec"tions. The first seotion was oonoerned with calis

thenios and their effects on :f1'b1e•• and o&1'diovasoular effioiency. 

and the seoond sea"tion deal"t with isometrics and. their effec"ts on 

fitness and cardiovascular efficienoy. 

I.	 CALISTHENICS AND THEIR EFFECTS OlJ 

CARDIOVASCULAR EFFICmmy 

Calierthen1os. The h1s"tory of oaliS"thenios probably goes 

back as far as "the fourth or fifth oentury before Christ. when the 

Greeks employed direc"tors, coaches, trainers. masseurs and super

visors to develop athle"tes. Abou"t a oentury ago the present defi 

m"tion of oalisthenios came in"to ex1s"tence. The defini"tion is "the 

-} 
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art or practioe of exercising the musoles for the purpose of gaining 

health, strength or graoe of form and movement; a kind of light 

1gymnastios." 

Accord.ing to Staley, calisthenics are performed to attain 

four objeotivesl 

1 • The development and maintenanoe of body health. 

2.	 The development and maintenance of good body mechanics. 

3.	 The development and maintenance of body suppleness. 

4.	 The development and maintenanoe of body oontrol. 2 

Free exercises, or exercises performed by an individual 

without equipnent, are called calisthenics. Soientific research 

has proven that oalisthenics oorreotly executed will improve 
.~ 

flexibili ty. strength and enduranoe ...... 

White stated that three conditiona add to the benefits of 

calisthenics: 

1 •	 They should be done rhythmically. with a lilt and a 
dash. 

2.	 They should be performed continuously, at varying 
tempos. but continuously from start to finish. 

1
S. C. Staley, Calisthenics (New York: A. S. Barnes and 

Company, 1928). p. 1. 

') 

'-Ibid.-
7

./Paul Dudley White, M. D. and Curtis r4i.tohell, Fitness For 
The 'Whole ~ (Garden City. New York I Doubleday and Company, Inc.,
'1964), p. ~ 



5 

3.	 Their severity should be slowly and gradually increased, 
aither by adding to the time taken for them or by 
inoreasing the number of repetitions, or by orowding4 
the set nwnber of repetitiona into a shorter period. 

Physical fimeaa improvement bas beoome the desire of many 

people at the present time. Physical educators have for many years 

had the objective of fitness in their programs. 

A renewed interest in oalisthenics prompted a st~ by 

Campney and Wehr on the calisth8nic exercise program advooated for 

adults by the President's Council on Physical Fimess. 

Nineteen subjects partioipated in the exercise program for 

ten weeks. Before and after the training, measurements ware taken 

relative to the Council's objectives for the programc strength, 

flexibility, improved general appearance, endurance, coordination, 

and effioiency. The results showed the flexibility in males and 

some enduranoe in females were significantly improved, but the 

other components of f1tness did not appear to be significantly 

improved. 5 

Phy'sica.l fitness is not limited to calisthenios, of course. 

Any physical aotiv1ty. from wa.J.ki.ne; to oompetitive sports, is 

classified as exercise. 

4Ibid•-
~ K. Campney and Ri.chard W. Wehr, "Effects of Calis

thenics on Seleoted Components of Physical Fitness," Research 
Qqarterll. 34:393-402 (1965). 
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Hilsendager oonducted an investigation oomparing the calis

thenic and non-calisthenio physioal education program. The study 

was designed to determine lIolhether the usual 10 minutes of ~s1oal 

education olass time allocated 1;0 oalisthenics were ot more or lese 

motor fitness developnental value than a ten minute period spent in 

a skill aotivity• The skill acUvities compared wit.h oalisthenios 

were tauoh football, volleyball, handball and basketball. 

Examination of 'the data showed that oalisthenios affected 

performance oa the standing broad jump and squat thrusts teats more 

than touch football did. Volleyball or basketball did not have as 

muoh effeot on the performance of the sit-up test as did calia. 

then1cs. No statistically significant differences were found among 

the test	 i tern performances lIolhen oalis'then1os were oompared to 

6handball.

The effects s! oalisthep19s S oard1ov8aoular effigiency. All 

types of training programs have been found to have varying effects on 

the improvement of oardiovascular effioiency. These range from 

sports suoh as wrestling, swiImning, golf, volleyball, cycling, bas

ketball, rope skipping, etc. to isometric, isotonic and calisthenic 

exercise programs. 

11any studies have been conducted concerning the relation of 

the various sports to improved cardiovasoular efficiency, but few 

6Donald Hilsendager, "Comparison of a Calisthenio and a 
Non-Calisthenio Physical Education Program," Research Qaarterly, 
37:148-50 (1966). 
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are known 'to have been made oonceming "the relationship of oalis

'thenio exercises to improved oardiovascular effioienoY'. 

Bogard qUoted Taylor's study involvi.r18 42 Dusiness men :from 

the Vancouver Y.M.C.A. Taylor equated the men into three groups; 

one group used a oalisthenics program, one used a oircN.1t tra1m.ng 

program and the tl'drd aoted as the control group. Taylor concluded 

that both the oalisthenic~ and the circuit training programs created 

some improvement in the Qardiov8soular efficienoy and the lDU80ular 

7tone of the business men.

A study by Harper, Billings and Mathews on the oomparative 

effeots of two pbysical oond!tioning programs on oardiovasoular 

fitness used three matched groups of college men. Of the 25 men, 

eight took part in a modified army oonditioning program of 081i8

thenics and marching, nine participated in an interval tra.in1.n8 

program involving running, and the th:ird group of eight men acted 

as the oontrol group and participated in reoreational activities. 

After meeting five days a week. for seven weeks, pre- and post

oondition1ng maximum oxygen consumption and Harvard Step Test indexes 

were reoorded to evaluate differences. The results were that those 

in the calisthenics group showed no significant improvement in 

maximum oxygen oonsumption, but did show significant improvement 

7Gale Wqne Bogard, "The Effects of Four Rtmning Programs 
on the Developnent of Cardiovasoular Efficiency," (unpublished 
Field Study, Kansas State Teachers College of Emporia, Emporia, 
Kansas, 1967), p. 16. 
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in the Harvard step Test. The interval-trained group showed im

provement on the two fitness tests, and the control group did not 

8
significantly inlProve. 

Franks and Moore conducted a study witil the purpose of deter

mining the effects of different amounts of oalisthenics and volley

ball in tenth grade physioal education classes on the AAHPER fitness 

test and volleyball skill. 

The olasses were divided into three groups: (a.) combination 

of caliatheni~e and volleyball, (b) calisthenios, and (c) volleyball. 

Training lasted for five weeks and the results showed signi

ficant fimess improvement in the combination group and in the 

calisthenics group. The volleyball group did not improve as much 

as the other two groups 9 

In u study comparing the physical fitness of two fifth grade 

self-contained classes, one without physical education in the curri

culum and the other with a program of 15 minute daily periods of 

calisthenics, rraddonio concluded that 15 minute daily periods of 

calisthenics in the intensity cited had little or no effect upon the 

physical fimess of' fi·. th grade boys and girls as measured by the 

8
Donald D. Harper, Charles E. Billings, and Donald K. Mathews, 

"Comparative Etfects of Two Physical Conditioning Programs on Car
diovasoular Fitness in Man," Research Ql!aFteEly, Vol. 40, No.2, 
pp. 293-298. 

9B• Don Franks and George C. Moore, "Et'fects of Calisthenios 
and Volleyball on the AAHPER Fi.tness Test and Volle;yball Skill," 
Research Quarterly, Vol. 40, No.2, pp. 288-292. 
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AAHPER Youth Fitness Test. The explanation for this was that the 15 

minute periods of oalisthenios do not tax fifth graders sufficiently 

10to oontribute signifioantly to physical fimess. 

Weber and Know11ion oonduoted a study assess1ns the aardio

respiratory fitness of 95 randomly seleoted young oollege males 

enrolled in three r>b1'sical fitness seotions and one tennis oourse, 

eaoh latrting eight. weeks. The physioal fitness sections ineluded 

1ntervalnmn1ng, distanoe rwm1ng, rhy'thmio oalisthenioe, and 

fiexibili'ty exercises. Results showed eight weeks of pqsical 

fimees 'tra1ning oan produce significant improvements in physique 

11and ciroulorespira1ior,y charaoteristios. 

II. IS~CS AND THEIR EFFmItS ON 

CARDIOVASCULAR mo'FICIENCY 

Isometrios. Isometric exercises, aooording to Cooper, 

oontraot muscles without producing movement or demanding much 07:¥

gen. They tense one set of musoles against another or against an 

12immovable objeot. 

1°Dominick A. 'raddanio, "Effect of Daily Fifteen-Minute Periods 
of Calisthenics upon the Physioal Fitness of Fifth-Grade Boys and 
Girls," Research Qqa£terlx, Vol. 37, No.2, pp. 2'16-281. 

11
Herbert Weber and Ronald G. Knowlton, "A Comparative S1;udy
 

of Physique and Performance Measures Resulting from a Short-Tenn
 
Physical Fitness Course," Researoh Quarterly, 39:1107-14, (1968).
 

12x:ennet.h H. Cooper, Aerobics (New Yorks M. Evans and
 
Company), p. 17.
 



10 

Though isome'trics have received a grea't deal of publicity' in 

recent years, they are no't new. Their his'toIT goes back to the 

1920' s when they were used by therapis'te 'to main'tain s1irength in 

pa.'tien'ts who had limbs enclosed in oas't8. An English 'translaUon of 

BOOle German experimen'ts published in 1952 oonoluded tha't isome'trio 

con"tracUons- oould increase the size and s'trcagtb of muaole. by as 

moh as five per cent a week. This brough't a'bou't a great a.mcNn't of 

enthusiasm for iSODle'tri08, but the oonclusions were la.'ter modified 

13 or disproved.. 

The 1Mo German researchers, He'tt1nger and Mueller, published 

in 1952 the result8 of experiments which indioa'ted the five per cent 

a week s'trength gains. 

Higdon sta'ted that steinhaus and other physiologists realized 

of course that isometrios had a oertain legit1mate, but lim1ted place 

in physioal fitness programs. Their efforts to aq so were 10s't, 

however, for the publio in'terest in ins'tan't exeroise tha't promised. 

fitness 1111thout the fuss of sweaty exeroise rapidly grew out of 

14control. 

Bender, Kaplan and Johnson agree tha't great popular emphasis 

haa reoently been plaoed an the use of isome'tric exercises for the 

develop:uent of strength. They 8'ta1ie t.ha't due eit.b.er 'to cOIII1leroialism 

13Ibid•-

14

Hal. Higdon, "Le't's Tell the Tru"th Abou't Isome'trios, " 
Toc!aY's Health, June, 1965, p. 59. 
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or to an attempt to get on the publicity bandwagon, many persons have 

produced methods, gadgets, and exercises to add to the benefits that 

can be derived from isometrics. 15 

The feelings of Bender, Kaplan and Jolmson were 'that isometric 

exercises can be oapitalized upon as a highly desirable prooedure 

through proper use, but that it should be recognized that no exercise 

. 16 
or exercise method can necessarily solve all exercise problems. 

studies undertaken at the Southern Illinois University Lab

oratory of Applied Physiology and the Laboratory of Physioal Eduoation 

(Men) by Bender, Kaplan, and Jolmson led to the following conolusions: 

1. The grea.test value found 80 far in the use of isometrios 

has been in the elaboration of B method to evaluate the strength of 

various movements surrounding joints. 

2. An isometric oontraction oan develop musoular strength 

at any given point of stimulation throughout a range of motion. 

3. The isometrio contraction must be highly controlled if 

proper strength develolDent is to be aohieved. 

4. Evaluation of the effect of isometric exeroises is 

necessary if strength gains are to be realized. 

5. Isometric exeroises are not the whole answer to the 

conditioning needs of most individuals. 

15Jay A. Bender, Harold M. Ka.plan and Alex J. Johnson, 
"Isometrics, A Critique of Faddism versus Facts," Journal of Health, 
Physical Eduoation !!!!! Recreation, 34:21-24, May, 1963. 

16Ibid . 
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6. An isometric conditioning program using gross exercises 

is often more detrimental than beneficial. 17 

The same study by Bender, Kaplan and JobnSOD brought about 

the following recommendations for isometrios in physioal eduoation 

classes: 

1 • Isometric testing in strengthening can be benefioially 

applied to ehildren and adults who need a corrective program, as 

well as to those who have insufficient strength to handle their 

body weight in such activities as chinning, dipping, and pushups. 

2. Isometric teeting and strengthening can be used appro

priatel;r in activities such as postural work, sports, and dance if 

the students oannot properly perfonn the aotivities. 

3. In general, isometrio exercise. can be used if the 

development of strength is necessary or desired. 

4.	 An isometric exercise program should be individual 

18
rather than general in	 nature. 

The reconmendations for isometrics in athletics were I 

1 • All members and prospective members of a team should be 

tested by isometric methods to determine what muscle groups of 

their body need strengthening. 

2. A IlD.18ole strengthening program &hould be designed for 

eaoh athlete on the basis of testing. This program should include 

17 
~., pp. 21-22. 

18Ibid . 
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isometric, isotonic, and stretching exercises. 

3. A muscle testing is necessary after athletic injury to 

determine the optimal time when the athlete oan return to competition 

without a high susceptibility to injury. An athlete with a severe 

knee injury one season will start the next season with the same 

injury unless speoific remedial exercises have been applied to the 
. 19

injured areas. 

A cooperative study between the Laboratory of Applied 

Physiology at Southern Illinois University and the United States 

Military Aoademy at West Point was conducted to investigate fully 

the problem of knee injury and the effectiveness of isometric exer

cises. The entire Plebe olass entering the Academy in July, 1963 

was the basis for the gathering of the data. 

Each cadet filled out a questionnaire which included questions 

pertaining to any injuries of the lower extremeties suffered before 

coming to the Academy. The study oonsisted of testing by a multiple-

angle method the strength of knee extension at two specific points in 

the total range of motion by isometric contractions. The muscles used 

in this movement appear to be specifically involved where injury to 

the knee is conoerned. The result of this study points up clearly 

that knee injuries in persons actively participating in sports can 

be reduced greatly by instituting a carefUl testing and strengthening 

19 
~., pp. 22-23. 
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20pI~gr&n in ieometrics.

An investigation conduoted by Lindeburg, Edwards and Heath was 

to deterndne if a maximum isometrio exercise)rogram would improve 

standing broad jumping ability, a skill demanding ooordination, 

flexibility, body balance and strength. Seventy-six male eiahth 

grade junior lUgh sohool students were tested in a stand1ng broad 

jump. The subjeots were then paired aooording to broad Jumping 

ability into two groups. The uperimental group partioipated in an 

isometrio program consisting of a 15 second maximum oontraotion in an 

inverted leg press onoe a day, five dqs a week for six weeks. Bo'th 

groups were retested at the end of the six week program. The data 

were treated statistioally and neither the experimental group nor the 

control group improved significantly in standing broad jumping 

ability. 21 

Howell, Kimoto and Morford oonducted a stud1' to determine the 

relative effeots of an isometric exerciee program, (the Commander 

Set, a series of static exercises developed by t.he late Commander 

Giauque, USN, and Arthur H. Steinhaus) and a regular isotonic exercise 

program of weight training upon musoular endurance as measured by 

two-miaute and all-out work on a bicyole ergometer at 14 kg. resis

tanoe. Three groups of 11 subjects enrolled in required physioal 

20
Ja:y A. Bender, Frank J. Kobes, Jr., Harold M. Kaplan, and Joe 

K. Pierson, "Strengthening Musoles and Preventing Injury with A Con
trolled Program of Isometrio Exercises," Journal of Health, Physioal 
Education ~ Reoreation, 35'57-58 {January, 196~T:" 

21 
Franklin A. Lindeburg, Donald K. Edwards and William D. 

Heath, "Effect of Isometric Exercise on Standing Broad Jumping 
Ability," Research Quarterly, 34.478-83 (Deoember, 1963). 
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eduoation were equated on 'this basis. Group I did weight training, 

Group II used the Comnander Set series of isometrio oontractions, and 

Group In partioipated in nonnal activ1ties. .A:f"1ier the eight week 

testing period, all subjeots were retested on the bicyole ergometer 

under the original oonditions. The 'two experimental groups ahowed 

signifioant improvements and the hypothesis was that increase. in 

musoular enduranQe may be effected by certain programs of isome1ir1o 

22exercises as well as by isotonio exeroises. 

Acoording to Bender, Kaplan and Johnson, the following are 

essentially the 8ituations in whioh isometrio strength i81108t 

evident in athletic skillst (1) pos1iure stabilization, (2) initi

ating movements, (3) reoovery movements, (4) changing direotion, 

23and (5) ballistic movements.

Suggestions were given by Bender, Kaplan and Johnson in 

improving wrist strength for shooting basketball by application of' 

isometric flexion exercises. Weak shoulders, arms and wrists of 

24tennis players can also be oorreoted by isometric exercises. 

2~11 L. Howell, Ray Kimoto and W. R. Morford, "Effeot 
of Isometrio 8l'ld Isotonic Exeroise Programs upon Musoular Enduranoe," 
Researoh Qpa£terll, Vol. 33, No.4, PP. 536-39. 

23Jq A. Bender, Harold M. Kaplan and Alex J. Johnson, 
"Isometrio Strength Needs in Athletio Skills," Journal of Health, 
Physioal Education and Reoreation, XXXIV (September, 19b3), 
pp. 36=74. 

24Ibid•-
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1'!!:!. effects 9.! iSQIIletrics En. cardiovycrp,lar effioiency. In 

any area of athletics and in physioal eduoa~ion olassee, properly 

used isometrio exercises appear to contribute a grea~ deal. 

It should be noted that in bot.b physical eduoation and 

athletio programs, t.bere are four distinot typee of oonditioning 

needs. They are I 

1 • Cardiovascular effioienoy, or the adaptive response ot 

the heart to exercise. 

2. Musoular strength, or the ability to aooomplish an 

ao~ivi~y at peak performanoe without injury. Strength is the 

ability to work against a speoified resistanoe. 

3. Musoular enduranoe, or the ability of the musole to 

respond repetitively for a relatively long period of time. 

4. Flenbility, defined both as the elastioity of a 

!DUsole group and "the effeotive use of the muscle group throughout 

1ts maxi.mUm range of motion. 25 

Each of these four areas of response must be developed in 

aocordanoe with an individual's needs, aooording to Bender, Kaplan, 

and Johnson. 26 

DetenDining the fi"tness of an athlete or a physioal edu

oation student cam'lot. be limit.ed to the physioal aspeot. Physio

logioal f1mess, or "the amount of work the a"thlete or student can 

25:QR.. £!!.., Bender, Kaplan and Johnson, p. 36.
 

26Jm.. ,ill., p. 36.
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do without a strain on his cardiovasoular meohaniem, ll1l1st be tal>:en 

into consideration. 

Homola stated: 

In most cases, physical and physiological en.dul"ance will 
automatically result from regular and prolonged physical 
training, and the amount of enduranoe acquired w1.ll accrue 
in proportion to 'the amo1lIlt and 't7Pe of train1ng. But if 
an athlete has a heart defect or a respiratory disorder, his 
physiological development may not keep paoe with his physical 
developnent, and there may be GXOe8eive strain on hill heart 
and lungs. For this reason, it is sometimes not ~ to 
test physical fitness by physical performanoe alone. 

All body oells are nourished by the heart and blood ves••ls 

(the cardiovascular System). Changes in all 'these millions ot oells 

are oreated by any type of physical exercise, from simple walking to 

the most strenuous ot sports activities. The oells have an ever-

increasing demand for oxygen and since ox;ygen is transported by the 

blood, the heart serves as the most important instrument in pumping 

the blood throughout the body. This pumping is done at a speed and 

pressure required by 1Dl1scular demands or by the chang:! ng environ

28Inent of the individual. 

Bender and Shea sta:ted that the heart is often thought of as 

being the strongest and toughest muscle in the body'. This muscle 

will respond to the same training and oonditioning as other musoles 

of the body' and persons who have regular periods of physioal activity 

Z7SS111uel Homola, "Testing Athletio Fitness," Athletio 
Journal, 46,56-59 (January, 1966). 

28
Jay Bender and Edward J. Shea, PhYsioal Fitnessl Tests 

!SS Exercises (New YOrkl The Ronald Press Company, 1964), p. 143. 
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possess hearts that are much :nore efficient in circulatory and 

pulmonary functioning than do those who lea.d seden10ary lives. 29 

Much controversy a.ppears 'to exist conoerning the effeo'ts of 

isome'tric exeroises on the efficiency of the cardiovasoular system. 

Cooper is not an a.dVoaa.'te of the use of isometrios except 

in therapeutics. His opinion was: 

Isome'tric exercises are oapable of increasing tne Bize and 
strength of individual skele'tal muscles, bu't 'th87 have no 
signifioant effect on overall health, espeoially on the pu].
monary- and oardiovasoular systems. There is no inorease in 
oxysen oonsumption and, oonsequently, minimal if any training 
effeo't. 

At best, isometrics have some etfect on body building, 
chiefly the limbs, if' that is your goal. They are more 
valuable, however, in therapeutics. • • But sinoe isome'trics 
affeot only the skeletal muscles, they do36ot strengthen 
'the heart, the lungs or the blood system. 

Another opinion voioed was by Shvartz who oonduoted a study' 

using twelve subJeots to detem:1ne 'the effect of isotonic and 180

me'trio exeroises on heart rate using a mili'tary press in a 8i'tting 

position. The iso'tonic exeroise was perfonned for 45 seoonds with 

one half of maximum resistanoe, and the isome'trio exercises were 

performed for 45 seconds with one half, 'two thirds and maximum re

sistanoe. The resul'ts indicated that isometrio exercise performed 

for 45 seoonds with one half of maximum resistance oould stimula'te 

heart ra'te 'to tne same exten't that isotonic exercise could, using 

the same intensity and dura'tion. The results also showed tha't 

29Ibid•-
30.22.. fll., Cooper, p. 17. 
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increasing the load in isometric contraotion resulted in a pro

portional. increase in heart rate and '\:.hat increasing the load to 

maximum isometric contraction resul.ted in a near twofold increase 

""'1in heart. rate.--' 

Milton conduoted a study to determine the effectiveness 

of three programs of distance running and a program of isometrio 

exercises upon the development of cardiovasoular effioiency. 

At Kansas Sta;te Teachers College, 463 male s1iudc1'te were 

given the Harvard Step Test as an in1tial measure of oardiovasoular 

efficiency. They were d1vided into four groupe lIlho trained four 

days a week for seven weeks, and the Harvard step Test was again 

administered at the completion of the training period. 

Group I ran 1;en minutes each .8ssion; Group II ran twenty 

minutes; Group nI ran thirty minu1ies; and Group IV participated 

in isometric exeroises each session. 

For eaoh group, mean gain significance between initial and 

final Harvard Step Test soares was established. Analysis of varianoe 

and orthogonal oomparisons were used to oompare the effectiveness of 

the tour programs on cardiovasoular efficiency improvement. Re

gression was used to find relationship between 1ihe amount of running 

and cardiovascular fimess among the running groups and an analysis 

of the effects of the training programs for subjects of high and 

low in!tial cardiovascular condition was made. 

3'Esar Shvartz, "Effect of Isotonic and Isometric Exercises on 
Heart Rate," Research Quarterly, Vol. 37, No. ,. 
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Milton' s findings were that all four tra:Jntng programs pro

duoed gains in oardiovascular efficienoy and t.b.ough there were no 

signifioant differences among the running groups, ell "three running 

groups proved to be more effective than the isome1lrio exeroise group 

in cardiovascular improvement. 

For subj801ls of highest initial cardiovascular effioienoy, 

the groups who ran ten and twenty minutes a clay made more gains in 

cardiovascular iitness than the group who ran thirty mimrtes a day 

and the isometrio exeroise group. 

Isome'trios were found to be superior in improving oardio

vascular effioienoy for subjeots having low 1nitial 'test scores. 

The oonolusions of Milton t s s'tudy were that oardiovascular 

efficienoy may be improved signifioantly by partioipating in running 

programs and by partioipation in isome1iric8, but generally, distanoe 

running proved to be more effeoti" in improvement of oardiovascular 

efficienoy than isome'trics. 

All four programs were equally effective in improving cardia

vasoular efficiency in subJec-ts of low initial oardiovascular fitness. 

The isometrio program proved to develop grea'ter oardiovasoular ef

fioienoy in subjeots of low initial fitness than in subjects of 

high initial oardiovascular fitness. 32 

32George Cohle Milton, "The Effects of Three Programs of Long 
Distance Running and an Isometric Exercise Program on the Developnent 
of Cardiovascular Effioienoy," (unpublished Doo1ioral dissertation, 
Louisiana Siia1ie University and Agrioultural and Mechan1cal College, 
1966) • 
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Graham pomt.ed au1i that while there m1gh1i be some basis for 

the use of ieome1irio exeroises in Im.lsole building for s1irength, there 

is no doub1i that they aooomplish lit.tle or nothing in the bat.tle for 

survival againat. heart disease beCAUse they require eo little of 

the heart and lunge.33 

S'lMJiARY 

A review ot the available literat.ure Beemed to indica1ie that. 

isometrio exeroises have le8s effect. on cardiovascular effioienC7 

than do oalisthenic exercises. The pros and oons of both isometrios 

and calisthenios were explored to complete the review. 

3~. F. Graham, M. D., ~e,cGl?t1on tor.&!!!. (New York: 
David MoKay Company, Ina., 196 , p. 109. 



CHAPI'ER III 

PROCEOORE OF STUDY 

Introduction 

The purpose of this study was to determine the oomparative 

efficiency of isometrios and oalisthenics upon oardiovasoular ef

ficienoy in male junior high sohool students. 

Nature .9L ~ :ph.;ysical education program. The male 

physical eduoation department at Ervin J\mior High School, Hickman 

l>1ille, Missouri was oomprised of three instructors teaching a total 

of twelve sections of physical education daily. 

The yearly program of physioal eduoation was divided into 

eight sections a (1) flag football, (2) indoor games, (3) basketball, 

(4) volleyball, (5) physical fit.ness tests, (6) arohery, (7) soft

ball, and (8) traok and field. The first eight minutes of eaoh 

class period were devoted to warming up type of exercises for all 

students. 

Groups~. Subjeots used for this study were 300 male 

students at Ervin Junior High School 'Who were enrolled in six 

seotions of' reqUired physioal eduoation classes. Ea.oh of the six 

sections met three days one week and two days the following week 

for nine weeks, making a total of twenty-three one hour sessions 

for each group. 

22 
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At the first olass meeting of the third Dine week quarter of 

the sohool year, the subjeots of eaoh of the six male pQJsical edu

oation seotions were divided into two groups. The random selection 

was made by having the s'tudents line up and oount oft. The even 

numbered 8Ubj eots were assigned to the isometrio group aDd. 'the odd 

numbered subjecrts were assigned to the oalisthenio group. 

'l'ra , n1 ni Procedure 

Both the isometrio group and. the oalisthenic group perfomed 

their particular exercises at the same time dur1ng the ol&8s ~r1od. 

The school gymnasium was used for the train1 ng program and wa.e 

d1vided into two seotions, one for each group. 

Isometrios. The eight isometrio exercises chosen were tor 

the large muscle groups of the leg, back, abdomen, neok, arm and 

shoulders. The exercises were perfonned tor one minute each, making 

each session eight minutes in length. The one minute 8l.1oted to a 

specifio exercise was d1vided into a.ltemate six seoond oontractions 

and ten seoond rest periods. 

The eight isometric exercises were: 

1. Fingertip-armo-shoulder eonU-action. 

2. Hand clasp-an.'1 pressure contraotion. 

3. lland and arm-head and neck oontraotion. 

4. FUll body muscle oontraotion. 

5. Arm wrestle. 

6. Arm pulling-feet pushing contraotion. 
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7. .Arm and neck-arm and leg oan'traotion. 

8. Leg-arm oontraction. 

Piotures and desoriptions of the isometrio oan'traot1ons may 

be found in the appendix. 

Calistp.en1os. The oalisthenic group performed. e1sh't 

differen't oalisthenio exercises for one minute each dur.:t.ng a 

session. The calisthenio exercises used were I 

1 . F'1ngertip pushups. 

2. Sit ups. 

3. Shoot the cannon. 

4. Leg lifts. 

5. Side-straddle hop. 

6. Leg stretohers. 

7. Toe-stomach-sky• 

8. Running in plaoe. 

Pictures and descriptions of the oalisthenic exercises may 

alao be found in the appendix. 

~ materials and method! used. A't the first class meeting 

of the quarter, the inves'tigator explained to the subjects the im

portanoe of their oooperation and its effect on the outcome of the 

study. 

The next three olass sessions were used for the 1nitial 

administration of the Harvard Step Test. The students were ran

domly d1vided into groups of three and were givan two oards. The 
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person 8itting in the middle of eaoh group was the 'testee and the two 

nud.ents on eit.b.er side of him were teators. '1'tuI 'two tes100rs re

oorded the testee's name and 30 second resting pulse before eaoh 

testing program began. After reviewing the test procedure the testee 

stood, faced an 18 inob bench and followed the teet direc-t1ona from 

a tape recorder. The oonmands were. "Ready, Up, Two, ...., Four, 

Up, Two, Three, Four, eto." The oommand "up" was oalled out. every 

two seconds. On that oonmand t.he testes e'tiepped up on the benoh 

with one foot. On the oommend "two" he nepped up with the other 

foot to an erect position. On the corranand "three" he stepped down 

with the lead foot, and on the oommand "four" he stepped down w1th 

the other foot to the original starting position. The four oounts 

were one complete cycle end the testee repeated the cycle at the 

rate of thirty' cyoles per minute for a maximnm of five minute•• 

At the end of the exercise period the reoor~ gave the 

command, "s"topl sit down." The testee sat down on the bench im

mediately and remained quiet. The testors found the testee's 

pulse, using the radial artery, during the one minute rest period. 

At the end of the first minute the oomnand to start oounting was 

given. One and one-half minutes after the exercise, the students 

were told to stop and record. Two minutes after exercising, the 

testars were instructed to start CO'lUlting and at two and one-half 

minutes after the exercise the tes"tors were tald to stop and record. 
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At three minutes after the exercise the test.ora were instructed to 

start counting and after thirty secondB the te8'tors were told to 

st.op and record their soares. 

After eaoh oounting period the testors recorded the number of 

pulse beats on the Boore oard, and when all three oounts had been 

talr;:en, the total pulse count was figured. 

After the oards had been handed to the teste. and oolleoted, 

the subJects changed positions allowing another member of the group 

to beoome the testee and the other two the testers. This ohang1ng 

was dane until all subjects bad been tested. 

The reaults of the test were reoorded and later transferred 

te an IBM sheet. 
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PRESENTATION OF DATA 

I. INrROOOCTION 

The purpose of this study "ras to determine the comparative 

efficiency of isometrios and calisthenics upon cardiovasoular ef

ficiency in male junior high sohool students. There was one statis

tical analysis oomputed in studying the two supplementary train:ing 

programs on the development of cardiovascular efficienoy of the 

subjects. This statistical method was the significanoe of the cor

related means for all groups between the initial and f'inal Harvard 

Step Test performance. 

The data used in this s"tudy were gains made between the 

initial and final scores on the I~ard Step Test. 

To establish the significance of the mean gains in Harvard 

step Test performance, ! tests were computed comparing the initial 

and final cardiovascular efficiency scores for each group. 

II • SIGNIFICANCE OF '.rHE DIFFERENCE BEI"".vEEN' THE
 

INITL\L AND FINAL HARVARD STEP TEST FOR
 

EtiCH GROUP BY GR!'J)E I.JNELS
 

To gain greater insight into the influenoe which the 

different exercises have upon cardiovascular efficiency, both 

27 
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experimental groups were further subdivided by aoademia grade levels 

in order 'that isometric and calisthenio exercises were used by the 

same age group. The levels were seventh grade, representing students 

between the ages of 12 and 13; eighth grade, representing students 

between the ages of 13 and 14; 'the ninth grade, repreaent1Dg students 

between the ages of 14 and 15. 

The initial and final Harvard Step Test scores end the dif

ferences between them oan be seen in Table I. It can be noted that 

not one grade level was able to show a signifioant improvement. It 

is interesting to note that the seventh and ninth grades of the oal

isthenio group had a decrease of -3.47 and -.32 respectively in the 

cardiovascular efficiency as tested by the Harvard Step Test. 

This deorease 'by the oalisthenic group Call be compared to 

the overall improvement of the isometric group. This improvement 

of the isometric group was also non-signifioant. To be signifioant 

with 50 degrees of freedom, a t of 2.01 and 2.68 at the .05 and .01 

levels of signifioance is neoessary. Not one of the six sub groups 

approached significanoe. 

III.	 SIGNIFICANCE OF THE DIFF'ERENCE ON THE FINAL 

HARVARD STEP TEST PERFORMANCE BE1'WEEN THE 

CALISTHENIC	 .AND ISCRvIEIrRIC GROUPS 

BY GRADE 

To further investigate the effectiveness of the two forms 

of cardiovascular efficienoy training, the investigator compared 



1 necessary for significance at .05 level of confidence witb 50 df a 

2.01
 

t neoessary for signifioance at .01 level of con:ridence with 50 elf =
 
2'.68 

,
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the two experimental groups. Again, the two groups were f'urther 

subdivided into grade levels. 

The full result8 oan be found in Table n. As oan be aeen, 

the differenoe of "the two groups on the HarYa.rd. Step Test and in all 

grade levels is non signifioant. The largest differenoe was tOlmd 

at the seventh grade level with a mean difference of 4.42 reeul'tins. 

A ! of 1.31 was not significant as a ! of 1.98 was nee.seary with 

100 degrees of freedom. The difference fOWld at the eighth grade 

level was a mean differenoe of .38 and the t of .11 was not signi. -
ficant. The mean difference of 1.81 was fOWld at the ninth grade 

level. A! of .34 was not signifioant. 

IV.	 SIGNIFICANCE OF THE D:IFFERl!lmE Bml'WEm 'l'BE 

INITIAL AND FINAL HARVARD STEP TEST FOR 

THE	 TWO GROUPS 

The next step was to find the differenoe when all the 

subJeots in the various grade levels were placed in a total group 

under the title of eit.her calisthenio or isometric exeroises and 

compare the in!tial to the final Harvard Step Tes't. 

As shown in Table III, the mean difference found in the 

oalisthenic group between the 1n1tia! and final Harvard Step Test 

was -.56. The t of .248 was not signifioant as a t of 1.98 at 

the .05 level was necessary with 150 degrees of freedom, and a ! 

of 2.11 at the .01 level was neoessary with 150 degrees of freedom. 
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TABLE n 

SIGNIFICANCE OF THE DIFFERli2lCE OF MEAN SCORES 
OF THE FINAL HARVARD STEP 'l'E81' ~
 

GROUP I (CALIS'l"HImIC) .AND GROUP II
 
(ISOMErRIC) GRADE LEVEL STUDElf.rS
 

Group N H.S.T. 
2 

Mean 
Diff. 

t P 

I 
7 

II 

49 

50 

166.14 

161.72 
4.42 1·31 

I 
8 

II 

67 

63 

163.55 

163.17 
.38 .11 

I 

n 
9 

34 

37 

158.97 

157.16 
1.81 .34 

i neoessary for signifioanoe = 1.98 with 100 degrees of freedom 
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TABLE III 

SIGNIFICANCE OF THE DIFFERENCE FOR :aorm GROUPS 
ON CARDIOVASCULAR EFFICImCY DiPROV1!NI!2f.r 

Initial Final 
Group N Mean Mean Dif't. "t p 

Score Soore 

I 
(Cal) 150 162.80 163.36 -.56 .248 

II 
(Iso) 150 162.60 161.21 1.39 .598 

t needed tor signifioanoe at the .05 level of confidence with
150 df 1. 98:lI 

~ needed tor signifioanoe a"t the .01 level ot oonfidenoe with 
150 df' = 2.11 
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The mean difference in the isome"tric group be"tween 'the initial 

and final Harvard Step Test was 1 .~)9. As with the calisthenic group, 

the mean differenoe of the isometric group WAS noii significant at the 

.05 level or the .01 level. 

V. SIGNIFICPjfCE OF THE DIFF'ERENCE BEl'oJEEN THE 

T\l10	 TOTAL GROUPS ON THE FIlIAL HARVARD 

STEP TE..C)T PERFORMANCE 

As the main purpose of this study was 1#0 asoertain toh.e 

differenoe, if any, which the two forms of exercise would cause 

on oardiovasoular efficiency as measured by the Harvard 8'tep Tesii, 

10his secUon deals with suoh a oomparison. 

Table rv shows that the mean score of the calisthenic group 

on the final Harvard Step Test was 163.44. The mean score of the 

isometric group on the final Harvard Step Test was 161.03 indi

cating a mean differenoe between the 'two groups of 2.41. A 1 of 

1 .08 was not signifioant beoause a 1 ot' 1.97 at the .05 level with 

300 degrees of freedom was neoessary and a i of 2.59 at the .01 

level with 300 degrees of freedom was neoessary to be signifioant. 
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TABLE IV 

SIGNIFICANCE OF THE DIFFERliNCE BEl'WEEN THE TWO 
GROUPS FOR MEAN SCORE ON THE FINAL 

HARVARD STEP TEST 

Group N Mean Mean t P 
H.S.T. 2 Dif't' • 

I 
(Cal) 150 163.44 

2.41 1.08II 
(Iso) 150 161.03 

lneoeesary for significanoe at .05 level of oonfidenoe with 
300 df • 1.97 

1 neoessary for significanoe at the .01 level of confidence with 
300 d£ ... 2.59 



CHAPTER V 

SUMJIARY, FINDINGS, CONCLUSIONS, DISCUSSION 

AND RI!X:~ONS 

I. stJltIMARY 

It was the purpose of this study to analyze and compare 

the effect!veness of isometrics and calisthenics upon the develop.. 

ment of cardiovascular efficiency in Junior high sohool males. 

The subjects :for this study' were 300 junior high 8chool 

males enrolled in the required physical eduoat.ion program du.ring 

the third nine week quarter of the 1968 school ;year at Ervin 

Junior High SChool, Hickman Mills, Missouri. 

The IIarvard Step Test. was given to all subjeots in the 

first three olass periods of the nine week quarter, and :1t served 

as the initial measure of cardiovascular efficienoy. SUbjects 

were randomly assigned to two training groups: Group I trained 

by calisthenic exercises for eight minutes each class period; 

Group II trained by isometric oontractions for eight minutes each 

class period. Both of the groups trained two days one week and 

three days the next for a period of seven weeks_ At the end of 

that period, the Harvard Step Test was again administered to all 

subjects. 

:55 
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The 1 1;es1; was used 1;0 det.erm1ne the signifioanoe of the gains 
<" 

made for each group and for sign:U'ioance between the groups. 

II. FINDINGS OF THE STUm:' 

The findings of the s1;udy were as follows: 

1. The seventh, eighth, and nin1;h grade isome1;rio 'training 

program and calisthenio 1;ra:Sni ng program brough1; abou1; no signi

fican1; improvemen1; in oardiovascular effioienoy bet.wen the ini1;1al 

and finaJ. Harvard Step Tes1; a1; the .05 level or the .01 level of 

confidence. 

2. ~en the two exercise programs were compared, no s!gni

fican1; difference in cardiovascular efficienoy was found. 

Ill. CONCLUSIONS 

Within the l1m11;a.1;ions of the s'tudy, the following oon

elusions were made s 

1 • Alt.ho\1gh i 1; was 001; signifioan1;, the seventh grade 

oalisthenio 1;raining group showed a decrease in cardiovascular 

efficiency bei:Meen the ini1;ial and final Harvard Step Tes1;8. 

2. The eighth grade calis-thenio 1;raining group showed an 

improvemen1; in oardiovascular effioienoy after the 1;raining program, 

bu1; i 1; was no1; a significan1; improvemen1;. 

3. The nintb grade calisthenic 1;rajning group showed a 

sligh1; deorease in cardiovascular effioienoy after the 1;raining 

program. This, 1;00, was no1; a significan1; decrease. 
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4. The seventh grade isome'tric tra1n1ng group showed a non

significant inorease in cardiovascular efficienoy between the initial 

and final Harvard Step Tests. 

5. The eighth grade isometrio training group showed a non

signifioant increase in oardiovascular effioiency after the training 

program, 

6. The ninth grade isometric training group showed a non

significant increase also in cardiovascular efficiency after the 

training program. 

7. In the findings of the total calisthenic training group, 

there was a slight, but non-signifioant deorease in oardiovascul.ar 

efficienoy. 

8. In the total isometric training group, there was a 

slight, but non-significant increase in oardiovasoular efficiency 

IV. DISCUSSION 

The subjecte were greatly enthuaed a.bout 'the training 

programs, and a oompetitive spirtt developed between the "two 

diff'erent groups. Absenteeism was kept at a minjmum and some 

subjeots expressed a desire to make up absences. 

It appeared that the subjects possessing higher test scores 

enjoyed the program more and showed leadership qualities. It also 

appeared that the ismnetric training group was motivated more 

throughout the program than was the oalisthenic training group. 
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v. REC~TIONS 

The reoorr.mendations for further study are as follows 1 

1 Continued study of this type using female junior high 

students in comparison to male junior high student.s. 

2. Conduct a similar st.udy oomparing junior high male 

athletes to junior high ma.J.e non-ath1.et.es. 

3. Conduct. a similar study oomparing male Junior high 

speoial education students and average academic male Junior high 

s"tudents. 

4. Further investigation comparing mot1va"ted Junior high 

males and non-motivated JWlior high males. 

5. More "time for the introduction to and preparation for 

'the train:i ng program. 
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APPENDIX A 

DESCRIPl'IONS OF ISOMETRIC AND CALIS'l'HENIC EXERCISES 

I.	 ISOMETRICS 

~ 

1.	 Finger-~shoulder.£.9n

traction. Each subjec"t 
s"tood facing the gym wall, 
placed the fingertips of 
each hand agains"t the wall 

shoulder's width apart. 
On the conmand "contraot" , 
the subjec"ts contracted all 
their force against the 
resis"tance of the wall. 

2. ~ :.lasp - ~ pressure 
contraction. Each subject 
stood with hands olasped in 
front of his chest, with 
elbows· raised to chest level 
and extended outirlard. On 
the comnand "oontract," each 
hand contracted against the 
resistanoe of the opposite 
hand. 
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3· 

tance 

4. Full!?2.EaY. .~"'...~ 
--triCtion. - 

lay on his 
oor with his head and 

heels raised ~wo inches 
off: the floor. On the co 

d "contract, n t.he sub
jects would contract all 
body muscles. At the end 
of 30 seconds, the subjects 

f:; • turned over to their 
stomachs, raised the chin 
and toes two inches off 
the floor, and repeated 
the full body muscl 
contraction. 



5. 

___ ?
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Ann wrestle. 
sY'Stem was employed in 
this exercise. The tlro 
subjects lay on their 
stomachs on the gym floor 
facing eaoh other. With 
elbows on the floor and 
arms upward, they grasped 
right hands. The left anna 

re at the sides of their 
bodies. en the coumand 
"contract," each subject's 
right hand applied pressur, 

ainst the buddy' s right 
hand. At the end of 30 
seconds, the subjects 
changed f1'Qm right hand to 
left and repeated the 
exercise. 

~ pulling -~ pUshing 
contraction. Two subjeots 
sat facing each other an th 
gym. floor with legs drawn 
up toward the body t feet 
pressed flat against the 
feet of the buddy t and 
rasped both wrists of the 

buddy with the hands. On 
the coomand "contraot," 
each pushed the feet and 
pulled the anna of the 
buddy. 
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of 

7· 

~---- 8. Leg - ~ oontraction. 
One subject lay flat on his 
back on the floor while the 
other subjeot (who was 0 
his knees) held the ankles 
with hie hands. On the 
comnand "oontract," th' 
subject lying on the floor 
tried to raise his legs as 
the other subject held 

down with his hands. 
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II. CALISTHENICS 

1 .	 F'.ngertip pUshups. The 
subject.s lay in a. prone 
posit.ion, elool'ls bent, 
arms extended st.raight. down 
from the shoulders. A 
four-count repetition was 
used; "up," "two," "three," 
"four." On the ccmmand 
"up," the aubj eot. straight
ened the arms to raise the 
trunk from the noor; on 
"two," the trunk was 
lowered; on "three," the 
t.runk was raised; and on 
"four," it. vlaS again 
lovlered. 

2.	 .§!1 uPS. The subject lay 
flat on his back. On th 
cotmt of "one," the trunk 
was raised and the subject 
touched his toes witil hi 
handa. On the oount of 
""two," the trunk was 
lowered to the floor. 
Four count repetitions 

re used. 



3.	 Sb.oot ~ cannon. Th 
ubject stood erect. 

the count of "one," the 
palma were placed fla.t on 
the floor in front; on the 
count of "tvro," the feet 
ere Ghot straight behind 

him; on the count of "three, tt 

e legs wore brought bac 
to normal positioD; and, 
on "the oount of lIfour, tl the 

bject stood erect. 

4.	 Leg lifts. The subject 
lay flat on the floor l-rl:th 
hands underneath the hips, 
palma down. On the coun:t 
of "one," the feet we 
raised six inches off tb 
floor; on the count 0 

"two," the legs were sprea.d 
wide apart; on the count 
of "three, tl "the legs wer 
brought back together; on 
the count of "four, tl the 
legs were lowered to the 
nonna! resting position. 
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5. ~-9tradd1e hop. The 
rect 

On 
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7. ~-stomach-.a. The 
subject steod in an erect 
position. On the count of 
"one, n the less "lere kept 
straight and "the subject 
bent from the waist and 
touched the toes with his 
hands; on "two," the sub
ject straightened and 
toucbed his stomach; on 
"three, 11 the subject ex
tended both arms as h1gh as 
possible overbead, stood on 
his toes, and stretched the 
body; on "four," the sub
ject returned to beginning 
position. 

8.	 Running.ID. place. The 
subject stoodNith feet a 
shoulder's width apa--rt with 
hands waist high, palms down. 
On "one," the right knee was 
raised to meet the right 
palm; on "'two, II the right leg 
returned to beginning posi
tion; on "three," the left 
knee was l"aised to meet the 
left palm; on "four, n the 
left les returned to begin
ni.n.P: position. 
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