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CHAPTER I 

THE PROBLEM AND DEF I NITIONS OF TERMS USED 

Var ying opinions exi st today co ncerning the benefits 

of our modern Ph ys ical Education programs. Too many people 

have come to perceive this program as nothin g more than a 

period of social recreation. Very little supportive evi

denc e has been presented to uphold the contention that the 

Ph ysical Education program bas merit in achieving physio

logical gains in the physical fitness level of its 

participants. 

I • THE PR OB LEM 

Statement of the pr oblem . It wa s the purpose of 

this study to determin e (1 ) the relationship of a Track and 

Field unit of Physical Education on variable components of 

physical fitness, such as (a) cardio-vascular condition, 

(b) r espiratory fitness, (c ) subcutaneous adipose tissue, 

and (d) ge neral fitness level as determined by work output; 

(2) the value of a Track and Fi e ld unit as an integrated 

part of the Physical Education curricu l um . 

Just if ication of~ study . Much has been said of 

th e apparent need for a higher level of physical fitness 

for the youth of our nation. It has been observed, however, 

tha t too many of our youn g people have ne glected the 
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developmen t of motor fi t ness . Former Preside nt 

John F . Ke nnedy de l i vered a me s sa ge to the schools in t he 

physica l fitnes s of youth in which he said, "The softening 

pr ocess of our civilization continues to carry on its 

persistent erosion."1 He continued by urging the "expansion 

of services, increased facilities and time devoted to 

physical activity, and an invigorating curricula to create 

a hi gh priority for excellence in health and fitness." 2 

However , too many schools ne glect the attainment of a higher 

fitness level in quest of makin g the curricula enjoyable. 

Moreover, too lit t le research bas been cond ucted by physical 

ed ucators themselves to confirm their beliefs so that 

hypothesiz ed physiological gains can be scientifically 

proven and stated to students of Phys ical Ed ucation and the 

general public. The author contends that research of a 

sufficient quantity bas been ne glected in establishing the 

re lative merit of Track and Field as a means of attaining 

t hi s hi gher l eve l of physical fitness. 

II. DEFINITIONS OF TERMS USED 

Adipose tissue. Tbl·s term refers to fa t tissue . 

l Howard s . Hayman,~ Hea lth and Safe t y-For 
Teac her s (Ch icago: Harc ourt , Brace , and World I nc., 
1963), p. 6. 

2I bi d ., p. 6-7. 



Fat is widely distributed throu ghout the body, not uni 

formly , but rathe r in a char acterist i c pattern which varies 

witb the sex of tbe indivi dual and bi s bormora l pattern . 3 

Fat serves a protective f unction and i s al so a sour ce of 

energy . However , t he excessive acc umulat i on of fat is 

harmfu l t o th e healt h of the body. 

Bicycle Ergometer. Tbia term refers to a machine 

us ed to mea sure work output. Tbia machine provides a 

resis t ance against wbicb the muscles have to work. A 

descript ion of the apparatus follows later in the study. 

Car dio-respiratory fitness. "An ability to maintain 

the proc esses of metabolic exchange as close to the resting 

state as is mut ually possible dur i ng performance of a 

strenuous t ask with a capacity to reach a higher rate of 

working th an the unfit and to restore promptly all 

equilibria which are disturbed. 114 

31 . L. Langley, E. Cheraskin, and Ruth Sleepe:, 
Dynamic Anatomy and Pb~siology (New York : McGraw-Hill 
Book Company , Inc., i? 8), P• 30-31. 

4R . J. Shepard, "Physiological Determinants of .. 
d . • try Fit·neas II The Journal of Sports Med1c1ne Car 10-resp1ra o ' - ~-~.,,--- -- · 967) 

and Physical Fitness , Vol. 7, No. 3, (September, 1 , 
p:-112. 
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CHAPTER II 

LIMITATIONS AND HYPOTHESES 

I. LIMITATIONS 

The author is limited in his research in that he is 

no t qualified in the medical sciences to the extent that he 

may investigate deeply the physiological changes brought 

about by the rise in fitness level. The author was not 

able at the present time to analyze the correlation between 

cardiac output and his findin gs because of the limited 

sc ope of the problem. 

II. HYPOTHESES 

1. Track and Field units as a part of the Physical 

Education curricula do improve the overall fitness 

level of its participants . 

2. The effects of Track training are valuable in improving 

cardio-vascular condition. 

3. Track act ivities serve as a means of i mproving 

r espiratory fitness . 

4. Track and Field activities serve as a useful me thod for 

the reduction of subcutaneous adipose tissue. 

5. Track and Field activities serve a valuable purpos e in 

the Ph ys ical Education program. 



CHAPTER III 

REVIEW OF THE LITERATURE 

Much has been written on the general effects of 

exercise and training on certain components of physical 

fitness, yet specific information on Track and Field 

contributions are somewhat lackin g . An attempt will be 

made, however, to summarize closely related research that 

has been undertaken in this general area . 

I. LITERATURE ON TRANSITORY EFFEC TS OF PHYSICAL ACTIVITY 

This concept is by no means new. Research has 

indicated that many chan ges brou ght about in cardio

vascular fitness by a program of physical fitness are soon 

lost i f the pro gram is discontinued . Steinhaus experimented 

with animals and indicated that gains made as a result of 

exercise were reversed drastically by prolonged periods of 

inacti vity.5 Kahn reported a study which indicated that 

the apparent protection against coronary heart disease 

5A . H. Stein haus, Toward ~ Under standi ng of Health 
a nd Physical Education (Dubuque , I owa: William C:- Brown 
Comp an y , 1963), pp . 90-92 . 



af f orde d by regu lar exercise is also transcient . 6 
In 

reviewi ng t he above menti' oned t 
s udies, Montoye takes the 

posit ion that whi l e tlJere are t » 
cer ain residual effects of 

physical edu cation, » i t is his opini on that "the most 

importan t outcomes of school progr ams of _hy s i cal Ed uc at i on 

are healthfu l attitudes toward ph ys ical activi t y as 

measu red by good hab i ts . 11 7 

II . LITERATURE O BENEF ITS OF EXERC ISE 

The ma in concept of al l l iterature i n th i s area i s 

that " t he trained individua l has a distin ct advan t age over 

t he unf it i n that the abi l ity to retain during strenuous 

exerc iee an interna l body environment mu ch like t hat of 

the body at rest is greater . 11 8 E. M. Kaga n and P. M. Kap l an 

showed that "physically untrained menta l worker s spen t 

t wenty- three (23) per cent more energy in a certa in 

6H. A. Kahn , "Re l ationship of Reported Coronar y 
Heart Disease Mor t a l i ty t o Physica l Activity of Work ," 
(Reported at the Ep i demilogical Section, Amer ic an Pub l i c 
Hea lth As sociation Meeting , Mi ami, Fl orida , October 17, 
1962) . 

?Henry J. Mon t oya , "Th e Body of Knowled ge i n 
Ph ysica l Educat i on : Biolog~c al, 11 (Presented a~ the thirty
fourt h annua l meet i ng, American Academy of Physical 
Education, Minneapol is , Minn . , May 1, 1963 ) . 

8 F . 
Education 

w. Gr i ff in, The Sc i ent i fic Basis of Physica l 
(London : Oxf ord University Prese , 1937), p . 108 . 
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mea s ur ed amount of work than did t r ained manu al por ter s . "9 

Re search by Br omwell and Ellis 10conduc ted with Olympic 

ath l etes and F . s . Colton11on Olympic swimmers indicated an 

in creas e du rin g traini ng of th e vol ume of blood expelled 

from th e heart each mi nute and the consequent slowing of the 

pu ls e rate ( six t o eight beats slower than whe n ou t of 

cond ition ).
12 

Bock , Vanca ulaut , et . al ., point ed out the 

re l a ti on s hi p of tra ini ng and lung capacity . In a trained 

Mar ath on runner t hey found traini ng to "i nc rea~e t he l ung 

. Tid al Air capacity and to decre ase the ratio 
1 

C ·t, showing 
ung apaci y 

tha t t he pu l monar y r e ser ve may be i ncrea sed t hrou gh 

t r a ining . 1113 

A maxi mum l ung i nf lation i s r ar ely used in life . Yet 

th ere are r eas on s f or be lievi ng that it s po t ential bears an 

i mportan t re l a t ionship to t he phys i ca l fitnes s of a person. 

Tur ner studied 1, 337 f r eshmen a t Mount Holyoke College . 

9Ibid , p . 108 

lOc . Bromwel l and R. El li s , "Cli nica l Observatio ns on 
Ol ympic At hletes ," Arbeitsphysio l ogic , 2 :51, 1929 . 

llp . s . Colton , "Re l a t i on of Ath l !tic Sta tu s to Pu ls e 
Rate i n Me n and tom e n, " Journal of Physiology, 76 :39 , 1932 . 

12Gr i ffin , £!?.• c i t ., P• 108 . 

13A. v. Bock , ~t . al., s_tudi_es i n Muscu l ar Activity 
Man at Work," III, "Dynamic a l Changes Occurring in 

Journa l of Ph ysiology , 66:136 , 1928 . 

7 
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He says, "the young women of low vi tal capacity were by no 

means the phys ical equals of stu dents of high vital 

capacity . 11 14 White and McGuire of the United States Army 

Medical Corps studied students in an army summer training 

camp and they concluded that "vital capacity is at least in 

some degree indicative of general physical conditio n."15 

In an investigation undertaken by Schwartz, Brittan and 

Thompso n of the Un ited States Public Health Service, it was 

found that "re gular exercise over a period of four months 

increased the vital capacity of sixty-eight adolescent boys, 

who formed the experimental group, from an average of 3200 

to an average of 3330 cc ., while a control group of fifty 

showed a lmost no change, from 3370 to 3390 cc. 1116 

Cureton bas su g ested that a higher vital capacity 

means that the subject "very probably has relat ively reater 

flexibility of the chest walls , greater strength of ac tion 

in the diapbram and in the inspiratory muscles of the chest, 

and also greater strength and range of action of the 

14A . H. Turner , "Vital Capacity in Col lege Women ," 
American Journal of Physiology, 87 :667, 1929 . 
----· ---- --

15s . A White and P. F. McGuire , "Vital Capacity in 
a Citizen ' s Military Training Camp ," American Journal of 
Physiology , 73: 636 , 1925 . 

16E. c. Sc hneider and P . v. Karpovich , Physiology of 
( ·1 d 1 h·a · w. B. Saunders Company , Muscular Activity . Phi a e P 1 • 

1948 ), p . 86 . 
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expiratory muscles of the abdomen and chest ."17 He, 

therefore , gi ves a good indicat i on that vital capacity may 

give true fitness me asures. 

Peter V. Karpovich, Research Professor of Physiology, 

Springfield College, Springfield, Massachusetts, summarizes 

other experimental work carried on by Bock and his 

associates:· 

Two men performed work of equal intensity (requiring 
about 2000 cc..of oxygen per minute). In one man, 
De Mar, in excellent physical condition, tbe systolic 
blood pressure rose to 150 mm . Hg .; whereas in the 
other man, wbo had never before taken part in strenuous 
exercise, the systolic blood pressure rose to 230 mm. 
Hg. The resting systolic blood pressures of these mgn 
were about equal--100 and 105 mm. Hg. respectively. 1 

Training causes a lesser rise in blood pressure during any 

exercise and consequently the post exercise blood pressure 

was less. The increase of 50 mm. Hg . in De Mar as compared 

to 125 mm . Hg. of tbe untrained man clearly illustrates 

this. Mu ch research has been attempted on the effects of 

training on resting blood pressure. Most researchers have 

difficulty finding a correlation. Dawson stated, "The 

effects of training are neither striking nor constant."
19 

Most educators agree. 

17T. K. Cureton, Physical Fit ness Appraisal and 
Guidance (St. Louis: C. V. Mosby Company, 1947), P• 341 

18p . v. 
(Philadelphia: 

l9Ib id, 

Karpovich, Physiology of Muscular Activity 
w. B. Saunders Company, 1959), P• 216. 

Karpovicb, P• 217. 
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Go uld an d Dye have made several r evea l in g studie s 

concer ni ng pulse rate, str oke vol ume , an d hear t eff ic ie ncy : 

The slow puls e of the trained individu a l is related 
to the magnitude of t he systolic outpu t, or stroke 
vol ume , of his heart. The stroke vol ume under resting 
cond iti ons may be twic e that of an untra i ned in di vi du al 
of comparable size. With this increase in stroke 
volume the net minute heart output of b lood, even under 
r esting conditions, is appreciably greater in trained 
than untra ined individual s . Throu gh trainin g , the 
heart adjustments to the venous return and minute heart 
output are such as to increase its mechanical 
efficiency and thus diminish tbe burden placed upon it . 
Thus the efficiency of tbe heart rises as tbe stroke 
volume and minute output are increased relative to tbe 
heart rate.20 

An increase in work output as a result of training 

bas been observed in track a nd treadmill runners and in 

bicycle riders. Much bas been contributed by Robins on and 

Harmon. 21 They trained a random selection of students for 

six months in Track and Treadmill activities . Tbe students 

avera ged reducin g tbe time required for the mil e run by one 

minut e . Treadmill efficiency was increased fifty per cent. 

Anoth er experiment was conducted, tbe results of which were 

that students trained on a bicycle ergometer for a sufficient 

pe riod of time were capable of three times the work output as 

20A G Gould and Joseph A. Dye, Exercise and Its 
Physiologt• (New York: A. S . Barnes and Company,~32), 
pp . 383-3 4. 

21s. Robinson a nd p. ~ •. Harmon, 11Eff ec ts of Training 
Upon Certain Factor s Which L1m1t Muscular Work,

11 
American 

Journal of Physiology, 133:161, 1941. 
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compared to the untrained students . 22 

Very little research has been accompl ished cor

relatin g the relationship of Track and Field and reduction 

of subcutaneous adipose tissue. A few pertinent statements 

concerning adipose distr i bu tion throughout tbe body are 

necessary , however. Body components may be re garded as fat , 

water, protein, and minerals with the greatest variable 

be ing fat. 23 The thic kness of subcutaneous fa t shows a 

"ri se in infancy, a decrease in childhood, and another rise 

in adolescence . When vertical growth stops, there is often 

noted the be ginnin g of fat accumulation and progressive 

chan ges in the surface contours of the body . "
24 

The mistake must not be made that overweight and 

over fa t have the same meaning. Brozek and Keys, in their 

study, found that physically active men were in certai n 
25 i nstances overwe i ght, yet somewhat underfat . All subjects 

22Lawrence E. Morehou se and A. T. Miller, 
Ph~siology of Exercise (St . Louis: c. V. Mo sby Company, 
l9 3), p . 27'l. . 

23R w Newman "Skin-fold Chan ges With the 
• • ' · 1 " H B" 1 Increasing Obesity in You ng American Ma es , uman io ogy, 

27 :53 , May , 1955 ° 

24s . M Gar n and R. v. Harper, "Fat Accumulation and 
Weight Gain i~ the Adult Mal e ," Human Biology, 27:39, 
February , 1953 . 

25J Brozek a nd A. Keye , "Re l ative Body Wei ght, Age, 
and Fatnes ;,n Geriatrics , 8 :70, February , l953 . 



were free of any abnormalities , matched in age and height, 

a nd were en gaged in executive and clerical work . The only 

difference was the extent of their exercise and physical 

activi ty. 26 11 Th e active men were heavier, thus relatively 

overweigh t. However , their f at content was lower. They 

were leaner than the inactive me n, t heir lean body mass 

(body weight -weight of body fat) being considerably larger 

than in the inactive group. 11 27 

Litt le can be said for obesity as it refers to 

excess body fat. Smith a nd Gip s call attention to the 

fact that "excess body fat is associated often with 

arteriosclerosis, hi gh blood pressure, diabetes, social 

rejection , and an early death . 1128 They continue by stating 

that "obesi ty increas es t he risk of death from cardio

vascular disease by more than fifty per cent . 1129 

26Lederle Laboratories (Pearl Ri ver, New York~ 
American Cyanomid Company, 1967), P• 3° 

Patient 
p . 132. 

27Ibid, p . 5. 
28D . W. Smith and C. D. Gips , Care of the Adult 

(Philadelphia: J.P. Lippincotf Company, 1963), 

29Ibid , p . 132. 
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CHAPTER IV 

REPORT OF THE STUDY 

The author attempted by means of this study to show 

tha t Track activities are important tools for the Physical 

Educator in improving the total fitness level of his 

students . 

I. SELECTION OF STUDENTS 

Eleven students (boys) from a Physical Education 

class at Hillsboro High School, Nashville, Tennessee 

voluntee red to assist the author in this study. Selection 

was not based on their physical fitness level . The author, 

in his efforts, attempted to prove that gains would be 

achieved in their fitness level regardless of the pre

training fi tness level . 

II . PROCEDURES 

Each of the students received a prepared form 

letter from the author and secured their parent's signature 

granting pe rmission for them to ta ke part in the study. 

Each s tu dent was then given a complete physical examination 

to determine his capacity to endure the vigorous course of 

training and physical exertion to which be would encounter 

durin g the study . 



Before the Track and Fie ld unit was conducted, each 

student underwent seve ral t ests and measurements at the 

Research Laboratory , Ge orge Peabod y Co llege, Nashville, 

Tennessee. These tests and measurements were used to 

determi ne th e physiological state of tbe body before the 

uni t was attempted . After all tests were completed, the 

students underwent a six-weeks training program of Track 

and Field activities. At the conclus ion of the unit, the 

students were again submitted to identical tests and 

measurements under the same conditions to which they bad 

bee n administered before the unit. 

14 



CHAPTER V 

TES TS Mm EQU IPMENT 

Followi ng is a description of the tests and 

measurements . A description of the equ ipment u~ed for 

each test will also be given. 

I. PULSE RATE 

The pulse ra te was taken both before and after the 

uni t of Track activities. The pu lse rate wa~ taken duri ng 

a resting state (pr one) and also after a period of physical 

exertion on the bicycle ergometer. The author administered 

the test by pl acing the ind ex and middle fi nger of bi~ band 

on the superficial blood ve sse ls of t he a nterior portion of 

th e wrist. The pu lsations were indicative of the rapidity 

at which the heart was beat i ng . The author recorded the 

number of pul sa tio ns per minute with the use of the sweeping 

s ec ond hand on bis wa tc h which was previously t ested for 

accura cy. 

I I . BLOOD PRESSURE 

A Mercurette 260 mm. mode l sphygmomanometer by 

Pro pper, and a Fl e isc her stethoscope wer e used to determine 

the b l oo d pr es sure before and after the Trac k unit. Th e 

· t of a rubber cuff a t tached by a sphygmomanome te r cons 1s s 
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r ubb er t ub e to a compre ss able bulb and by another tube to 

a column of mercury (Hg.) wbich is graduated in millimeter! 
30 

(mm .). The cuff was wrapped around the brachial artery 

and a ir was pumped into the cuff by depressing the bulb. 

Wh en the air pressure in the cuff exceeded the blood 

pressure in the artery, the blood flow to the forearm was 

i nterrupted. As air was released in the cuff, the pressure 

reached a point which equaled that of the pressure in the 

artery. The first sound of blood beginning to spurt through 

the blood vessel was recorded as the systolic blood 

pressure. When the sound diminished, the reading on the 

manometer was recorded as the diastolic pressure . Of thi! 

test, Anthony states, "systolic pressure gives valuable 

information about the force of the left ventricular 

contraction and diastolic pressure gives valuable infor

mation about the resistance of the blood vessels.»
31 

III. BICYCLE ERGOMETER 

Essentially, the test consisted of recording the 

amount of time that each student could spend on the bicycle. 

30catherine p. Anthony, Textbook of Anatom~ and 
C v Mosby Company, 195 )-,-

Pbys iolog~ (St. Louis: • • 
PP • 325-3 6. 

31Ibid, p. 326. 
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The s tud ents wer e told t o keep the pedal tur ning at a rate 

of fifty r evolutions per minute. There was a visual gau ge 

provi ded f or the students for t his purpose. At the end of 

one mi nu te, a force of friction was placed on the wheel 

cyl inder equal to one-half footpound of weight. Thereafter, 

each s uccessive minute spent on the bicycle saw the addition 

of anoth er one-half footpound of pressure on the wheel. 

This t est was used as a device to measure the general fitness 

level of the individual because, as David Cardus points out, 

"success indicates an increased cooperation of many of the 

ph ys i ological functions of the body.n32 

The students pedaled the ergometer as long as possible 

indicating at the end of the test a near complete state of 

fati gue. Time spent on the ergometer was recorded on a wall 

clock apparatus especially prepared for such experiments. 

The time was double-c hecked by the use of a stop-watch. 

Ti me was r ecorded in minutes and seconds rounded off to the 

nearest second. 

IV. SKIN-FOLD TEST 

The most direct, simpl e , and accurate method for 

32David Cardus, "Computer Processing of Data 
• t Test II The Journal of Ge nerated by a Bic ycle Er gome er ' 1- 7 N 3 

~ Med ic ine and Ph~sical Fitness, Vo• o. ' 
(Sept ember ) 196 7--;--p. 1 5. 



estimating subcutaneous fat is measurin g the thickness of 

s kin - folds by constanttension calipers .33 For the purpose 

of this test , a La nge Skin-fold Caliper was used . It meet s 

the requirements of accurac y and pre ssure established by 

Lederle Laboratories of Pearl River , New Yor k. 

Three sites were chosen for me asurement. The tricep 

measurement was take n at a po int approximate l y midway be

tween the acromial process of the scapula and the tip of 

the elbow . Precaution was taken to measure the skin-fold 

in the near identical location both before and after the 

unit of Tra ck activities because the adipose tis ~ue is not 

uniform f rom the elbow to the ~houlder . 34 The scapular 

mea sureme nt was then taken . This site offered a fair l y 

unifor m l aye r of subcutaneous fa t tissu e . The measuremen t 

was taken just beneath the inf erior an gl e of tbe right 

scapula . Another skin-fold me asurement was taken at the 

f l ank area close to the unbilicus . Precaution was again 

taken to be as accurate as possible to attain the same 

position before and after the Trac k unit. 

The skin -fold was pi cked up in a standard manner . 

33J . Brozek and A. Keys , "Eva luation ~f Lean?es s-
~ t · •• ,, Nu trition Abstract and Review, 20.247 , r a ness 1 0 dan , ~ 

October, 1950 . 

341ederle Laboratories,.££· ~ - , P · 6 · 

18 
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The thumb and forefinger of the left hand were placed just 

far enou gh apart that a full fold could be pinched up firmly 

fr om tbe underlying tissue. Tanner suggests that the 

calipers be applied to tbe fold below the fingers so that 

the pressure at the point measured will be exerted by the 

caliper forces and not by the fin gers.35 

V. VITAL CAPACITY 

The Maragonsett Standard Spirometer was used to 

measure the vital capacity. Vital capacity is described as 

the maximum voluntary air displacement from the lungs after 

the deepest possible inspiration.36 The spirometer used 

had a capacity of four liters a nd was graduated in 

millilities . Connected to the spirometer was a one-fourth -
inch diameter tube into which each student f orceably exhaled 

air. Each student wa s given three attem t s at which time the 

highest measuremen t was recorded . This method was used 

before and after the unit of Track act ivities . A nose 

clamp wa s u ed each time to insure that air could not escape 

throu gh the nostrils durin g the period of f orc ed expiration. 

35 "The Me asurement of Bod y Fat in Ma n," J . . Tanner , 
Human Biology , 31 :48, arch, 1959 . 

36 Lawrence, J. • Clemenson , and R. • Burnett , 
Your Heal~h ; ;d Safety (Chicago: Harcourt , Brace, and 

or ld, 1963)~. Bi . 



CHAPTER VI 

DESCRIPTION OF TRACK ACTIVITIES 

Each student participated in a uni t of Track and 

Field activities f or a period of six weeks . The boys 

participated for fifty minutes each day , five days a week. 

The c lass was originally set up three days a week 

alternating with a study hall period the other two days . 

I t was the contention of the author , however , that a more 

effective program could be conducted if the students were 

extended the opportunity to train every day . Du r ing the 

course of this study , the students were als o enc ouraged t o 

continue their training period durin g the week- end days 

althou gh this was not required . 

Th e first four days of the unit were spent mainly in 

ge nera l conditioning r unning . This program included 

distance runnin g , intermediate dashes , and short sprints . 

Each student was given a daily sc hedu le to follow . The 

next three weeks were spent concentrating on individualized 

s tyle in r unning . The students were of f ered instruc tion as 

t o (1) how to run grac efu lly with the least wasted motion, 

(2) how to pace one 's self in order to accomplish maximum 

r es ults, (3) kn owl ed ge in the compe titive style of running, 

a nd (4 ) achieving maximum results from the starting bloc ks . 



Durin g this three week peri od , instruction was also provided 

in the field event skills . Each student had t he 

opportunity to practice tbe l on g jump , high j ump , and shot 

put even t s . The disc us and pol e vault eve nts a s well as the 

running of t he hurdles were omitted for reasons deemed by 

the au t hor as va lid and reas onable . The author felt that 

these events provided an element of dan ger beyond that to 

wh ich inexperienced boys should be subjected . 

The last two weeks were spent in competition among 

t he stude nts . A decathlon was staged whereby each boy was 

availed the opportunity to put f orth bis best effort and 

re ce ive points for the ord er in which be finished in each 

eve nt . Each boy participated in the 50 yard dash , 100 yard 

das h, 220 yard das h, 440 yard da sh , 880 yard das h, mile run , 

lon g j ump , high jump , an d shot put . The results were 

t a llied and the scores were posted . The a ut hor was of t he 

opi nion that proper motivation was needed during such a 

strenuous unit of physical activity to insure maxi mum 

ef f ort du rin g the training period . 
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CHAPTER VII 

RESULTS OF THE TESTS 

An attempt will be made to record the findin gs of the 

tests by figurin g the mean or average of the scores in the 

distribution. It is calculated by adding all the scores 

(i M) and dividing by the total number of cases (N). The 

f ormu la used was: Mean (M) = £ M 
N 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

I. VITAL CAPACITY TES T 

(scores rec orded in milliliters) 

BEFORE TRACK UNIT AFTER TRACK UNIT 

246 ml. 244 ml. 
306 ml. 314 ml . 
301 ml. 302 ml. 
260 ml. 276 ml. 
268 ml. 274 ml. 
286 ml. 284 ml. 
226 ml . 223 ml. 
294 ml. 294 ml. 
249 ml. 254 ml. 
270 ml. 292 ml. 
240 ml. 242 ml. 

Me an Vital Ca pacity before Track unit • . 267. 8 

Me an Vital Capacity after Track unit . . . 272 . 6 

Mean increase in Vital Capacity . • . . . . . 4.8 

ml. 

ml . 

ml. 

. E. Cameron, Principles of 37p. A. Smithells a nd t~ • (New York· Harper an d 
Eva luation I n Physica l Educa io n · -
Brothers, 1%2), p. 166. 



l. 
2. 
3. 
4. 
5. 
6 . 
7. 
8 . 
9. 

10. 
11. 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

II . SKIN-FOLD TEST 

(scores recorded i n millimeters) 
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TR ICEP SCAPULA FLANK 
BEFORE AFTER BEFORE AFTER BEFORE AFTER 

5.0 mm . 5.0 mm . 6 . 0 mm . 6 . 0 mm . 7 . 0 mm . 6 .5 
6. 5 6. 0 

mm . 
mm. mm . 7. 0 mm . 7.0 mm . 8.5 mm . 7. 2 

6.0 6 . 0 
mm . 

mm . mm . 5.0 mm . 5.0 mm . 6 .5 mm . 6 . 0 mm. 
8 . 0 mm . 7 .5 mm . 5.5 mm. 5.0 mm . 8. 0 mm . 8. 0 mm . 

i·o mm. i·o mm . 5.0 mm . 5.0 mm . 6 . 0 mm . 5. 3 mm. 
.o mm . .o mm . 7. 0 mm . 6 . 9 mm . 18 . 0 mm . 14. 2 mm . 

16.0 mm . 12 . 0 mm . 23.0 mm. 19 . 0 mm . 34 . 0 mm . 32. 0 mm . 
8 .0 mm . 8. 0 mm . 7.0 mm . 7. 0 mm . 13. 0 mm . 13. 0 mm . 
5 . 0 mm . 5 . 0 mm . 8.o mm . 7. 0 mm . 14 . 0 mm. 12 .5 mm . 
8.0 mm. 7 .5 mm . 8 .5 mm . 7. 0 mm . 12 .0 mm . 12. 0 mm . 

5.5 mm . 5.0 mm . 6 .0 mm. 6 . 0 mm . 6 . 0 mm . 4 .5 mm. 

tricep measurement before Track t r aining . . . 7. 27 mm • 

tricep measurement after Track training . . . 6. 72 mm • 

reduction of tricep adipose tissue . . . . . . o.55 mm • 

scapular measurement before Track t r ainin g . . 8. 00 mm . 

scapular measurement after Track trainin g 7.35 mm. 

r eduction of scapu lar adipo se tissue . . . . . o. 65 mm . 

flank me asuremen t before Trac k trai ning . . . 12 . 10 mm . 

flank measu r emen t after Track trainin g . . . . 11 . 02 mm . 

reduction of f lank adipos e tissue . . . . . . 1.08 mm. 



1. 
2 . 
J. 
4. 
.5 . 
6 . 
7 . 
8 . 
9 . 

10 . 
11. 

III . PULSE RATE TEST 

(Scores indicate beat s per minute ) 

RESTING POST-EXERCISE 
BEFORE AFTER BEFORE AFTER 

64 b/mi n. 6i b/mi n. 160 b/min . 172 b/min. 
80 b/ mi n . 6 b/mi n. 176 b/mi n. 1.56 b/mi n. 
64 b/ min . 64 b/m in . 172 b/ mi n. 160 b/min. 
68 b/mi n. 64 b/mi n. 176 b/min. 180 b/min. 
84 b/ min . 80 b/ min. 164 b/min. 172 b/min. 
70 b/ min . 68 b/min. 188 b/min. 176 b/min. 
60 b/ min . 60 b/mi n. 172 b/min. 132 b/min. 
66 b/mi n. 68 b/mi n. 172 b/mi n. 168 b/min. 
72 b/ mi n . 72 b/min . 164 b/min. 1.52 b/min. 
60 b/ mi n. 60 b/min. 184 b/mi n. 180 b/min. 
74 b/ min . 68 b/ min . 176 b/min. 176 b/ min. 
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Mean resting pulse rate before Tr ack t r a i ni ng. . . 69 .27 b/mi n. 

Mea n re sting pulse rate af t er Track training ••• 66 . 90 b/ mi n. 

Mean reduction of rest i ng pul se rate ••••••• 2.37 b/ min . 

Mean post-exercise pu l se rat e befor e Track t raining. 173.1 b/min . 

Mean post - exercis e pulse rate after Track training . 16.5 . 8 b/min . 

Mean reduc tion of post-exercise pulse rate ••••• 7.3 b/min . 
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IV. BLOOD PRESSURE TEST 

(scores indicate mi llimeters of Mercury) 

SYSTOLIC DIASTOLIC 
BEFORE AFTER BEFORE AFTER 

1. 142 mm. of Hg . 138 mm . of Hg . ~tt mm. of Hg . 68 mm . of Hg . 2. 128 mm . of Hg . 130 mm . of Hg . mm. of Hg. 64 mm. of Hg . 
3. 124 mm . of Hg . 118 mm . of Hg . 68 mm . of Hg . 70 mm . of Hg . 
4 . 124 mm . of Hg . 120 mm . of Hg. 72 mm . of Hg . 68 mm . of Hg . 5. 138 mm . of Hg . 130 mm . of Hg . 68 mm . of Hg . 62 mm. of Hg. 
6 . 140 mm . of Hg . 138 mm . of Hg . 70 mm . of Hg. 68 mm. of Hg . 
7. 138 mm . of Hg . 138 mm . of Hg . 80 mm . of Hg . 72 mm . of Hg. 
8. 122 mm . of Hg . 120 mm . of Hg. 70 mm. of Hg. ~i mm . of Hg . 
9 . 160 mm. of Hg . 136 mm . of Hg. 80 mm. of Hg . mm. of Hg . 

10. 134 mm . of Hg. 134 mm. of Hg. 72 mm. of Hg. 70 mm . of Hg . 
11. 128 mm . of Hg . 122 mm . of Hg . 84 mm . of Hg . 76 mm. of Hg . 

Mean systolic b lood pressure be fore Track uni t. .134.3 mm . of Hg . 

Mean systolic blood pressure after Trac k uni t . .129.8 mm . of Hg . 

Mean reduction of systolic blood press·ure . . . . 4.5 mm . of Hg . 

Mean diastolic blood pressure before Track unit • 72.0 mm . of Hg . 

Mean diastolic b lood preseure after Tr ack un it. . 68.1 mm . of Hg . 

Mean reduction of dias tol ic blood pressure . . . 3.9 mm . of Hg . 



1 . 
2. 
3. 
4. 
5. 
6 . 
7. 
8. 
9 . 

10 , 
11. 

V. BICYCL~ ERGOMETER TES T 

(Leve l of physical fitness determined by time 
snent on ergometer --expressed in minute and 
seconds) s 

BEFORE TRAINING AFTER TRAINING 

10 min . 06 sec . 11 min . 02 sec . 11 mi n . 12 sec. 11 min . 14 sec. 
9 min . 10 sec. 9 min . 22 sec. 
9 min . 30 sec . 10 min. 00 sec . 
8 min . 19 sec. 8 min . 40 sec. 
8 min . 30 sec. 10 min . 00 sec. 
7 min . 00 sec . 8 min . 55 sec . 

10 min . 43 sec . 11 min . 32 sec . 
9 min . 02 sec . 9 min . 10 sec . 

10 min . 20 sec. 10 min . 00 sec. 
9 min . 15 sec . 10 min. 08 sec . 
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Mean time spent on bicycle ergometer before training •••• 

9 min. 22 sec . 

Mean time spe nt on bicycle ergometer after training . . . . 

10 min . 00 sec . 

Mean increase of time spent on bic ycle ergometer • • • • • • 

0 min . 38 sec . 



CHAPTER VIII 

SUMMARY AND CONCLUSI ON 

The au t hor has attempted in this study to define a 

correla t i on be tween Track and Field training as an inte

gr ate d part of the Physical Education curriculum and 

i mpro veme nt i n the total physical fitness level of the 

participants. The s t udents who volunteered for the project 

were give n the aforementioned physiological tests both 

before and after they had subjected themselves to a six

weeks period of Track training . Physiological data was 

gathered and assimilated to determine the actual effects of 

t he Track program on the physiological state of the body . 

The sk in-fold test indicated that each boy averaged a 

reduction of 0.55 millimeters of subcutaneous adipose tissue 

on the tricep site, 0.65 millimeters on the scapular site, 

and 1.08 millimeters on the flank site. Further study 

revealed (1) a mean reduction of 2.37 beats per minute in 

re s ting pulse rate, (2) a mean reduction of 7.30 beats per 

minu t e in post-exercise pulse rate, (3) a mean reduction in 

Of 4.~ millimeters of Mercury, (4) a systolic blood pressure 7 

mean reduction of diastolic blood pressure of 3.9 millimeters 

J.·ncrease in vital capacity per of Mercury, (5) an average 

and (6) a mean improvement in pe r s on of 4.8 milliliters, 

t he b J.·cycle ergometer of 38 seconds per person. time s pen t on 
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The au thor contends that the bicycle ergometer test 

affords the amateur researcher the greates t evaluative 

information on training-fitness correlations becau se be can 

readily visualize the improvements made in work output. The 

other tests aforementioned, also aid the Physical Educator 

in evaluating the results of his program. 

While there were gains made in all aspects of this 

testing program, the author is of the opinion that further 

research is necessary to determine if the gains are 

sufficient to merit acceptance of the hypotheses earlier 

established. It would be necessary to submit the scores 

to a "T" test to determine the elements of chance and 

significance. This work is being considered by the author 

for a later follow-up study . The author can state without 

reservation, however, that i n this study, after a six-weeks 

period of Track training, there were definite reductions of 

subcutaneous fat tissue, pulse rate, and blood pressure 

while observing increases in vital capac ity and work output 

as mea sured on the bicycle ergometer . 

As Track and Field units in the high school Physical 

Education program may bring about a greater level of 

ph ysical fitness , the author stresses bis contention that 

l·natruct1·on in this area is needed in more individualized ~ 

our curriculum. 
· t e is the need f or all Of paramount i mp or anc 

ter attainment among Physical Educators to strive for grea 



their students of a higher level of fitne~s consciousness. 

only then , can t heir other goals be attainable . 
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