
696t~
 

....lOS ~o .t8\I'IM
 

~~ tlOl .~ M(110
 

~'t"t'ntftd tII
 

~ 10 .'-no:> .......1. 81-'11£ .WUWX
 

~WOftl'JI tftlLflW 10 U018"fA1G ~
 

0'4 ~"Nd
 

.-peq.t , 

1.3aIOI• .m mnngyAOIOl3VO KO
 

SKnfOOl:Id JIOLtY:>n£m 'l1'OIS1.Bd G'OOIWA .dO s.r.oor.usr mJ;L
 



II. 

.>,J. 



•.'ttllftod ~ -m Btlpta ttl .QU'81.8l"'8 

8'fq JOJ ~t'm dtoeo .~ o~ tlOl1~ dNp bJ ~I 



TABLE OF CONTENTS 

CHAPTER PAGE 

I. THE PROBLEM AND DEFINr1'IONS OF TERMS USED • • • • • • • • • 1 

'1.'tle Problem. • • • • • • • • • • • • • ••••••••• 1 

Statement or the problem • • • • • • • • • • • • • • • • 1 

Statement of the l'q'pothesee ••••••••••••••• 1 

ImpoZ"tanee or the study • • • • • • • • • • • • • • • • • 2 

Definitions ot Term.a Used • • • • • • • • • • • • • • • • • 2 

Step test • • • • • • • • • • • • • • • • • • • • • • • • 2 

Pb;ra1cal atne.s • • • • • • • • • • • • • • • • • • • • • 2 

Re8t1ng pul.. rate • • • • • • • • • • • • • • • • • • • • .3 

Poat-eDrc1.. pul.. rate ••••••••••••••••• .3 

Heart rate reoover;y time • • • • • • • • • • • • • • • • • .3 

Palpation .thod • • • • • • • • • • • • • • • • • • • • • .3 

Cadence ••••••••••••••••••••••••• :3 

DeUm1tat1oas ot the Stw,tr • • • • • • • • • • • • • • • • • :3 

L1m1taUone ot the Stud7 • • • • • • • • • • • • • • • • • • 4 

u. REYmtl OF THE LITERATURE • • • • • • • • • • • • • • • • • • S 

The Development ot the Cardiovascular 

Sletea as Indicated by Step Teets •• • • • • • • • • • • 5 

The Development ot Card1.ov&scular Efficiency 

as Indicated by' Variou8 'l)'pes at Teats • • • • • • • • • • 16 



• • • 

• • • • • • • • • • • • • • • • • • • • 

v 

CHAP'l'ER PAGE 

ID. TES'l'ING PROCEDURE • • • • • • • • • • • • • • • • • • • • 24 

Subjects • • • • • • • • • • • • • • • • • • • • • • •• 24­

Organization of Groupe • • • • • • • • • • • • • • • • • 25 

Equ.1pmeDt Uaecl • • • • • • • • • • • • • • • • • • • • • 26 

LaboratorT Aae1atute ••••••••••• • • • • • • 71 

1'r&in1ng GrotIp8 •••••••••••••••• • • • • :J:l 

IV.	 ANALYSIS OF DATA • • • • • • • • • • • • • • • • • • • • • '2 
S1gnit1oance of the Hean Gd.n tor the Four 

Groups in the IrarYard Step Ten Pert~ •• 32 

~ of VU'iance of Card10vaacular 1.JIprOvement 

tor the Subjecte 1n the FOUl" Groups Teat.ed • • • • • • 34 

v.	 SUMMARY, rnmIHJS, CONCLUSIONS. AND
 

REC(l.Q(DDATIONS
 • • • • • • • • • • • • • • • • • • • • 37 

S12IIIal7' • • • • • • • ., . . . . . . . . . . . . . . . . J7 

~M1ng••• • • • • • • • • • • • • • • • • • • • • • • 37 
Conclus1ons •• • • • • • • • • • • • • • • • • • • • • 38 

RecQJII8ndations '9 
BIBLIOORAPHY ••• • • • • • • • • • • • • • • • • • • • • • • 1+1. 

..A.PP.ENDIX • • • • • • • • • • • • • • • • • • • • • • • • • • • 4.S 



LIST OF T.ABLF.S 

TABLE PAGE 

I. The S1gn1t1cance of t.he Differenoe 

Between the In1t1al and F1nal 

Carc110vucular &triel.nc;y Score 

tor All Tra1n1J1& Groups •••• • • • • • • • • • • • 3S 

II. An.al1's1B of Varianee of Card.1O'1'Ucular 

ImproveDMlnt tor the Subjects 

in the Four Groupe ••••• • • • • • • • • • • • • 36 



CHAPrER I 

TO PROBU.1l dD DEP'I1ITIOBS 01 TERMS USED 

One of the baaio objectivea in 8'"17 physical education prograa 

121 to develop physical t1.tneu in tho. wbo participate. It this objec­

tive 1s to be realiHd, then some method of jwtg1na the eftect. ot the 

prog1"l1A on the physical fitness of the student should be amplOJed. Thia 

atud.Y has used a modit1ed step teat in cmSer to detenB1ne the nlati" 

pbTs1cal fitne•• ot high school boy. aa 1J¥.t1cated by their cardiovae­

cular eftic1en07. 

I. !HI PlWBLIK 

StAt-eut ~ ih!. probltm. The purpo.. ot thia .-t.uq •• to 

1nve1lt1gate the d1tterence. in the ettects ot Yal"1cnut pbJ'aical acttY'­

iUe. OIl the card1Oft.acular ett1c1enq of h1&h achool -.le.. Speoit­

1ca1.1T, th1' 8tudT ascertained the eftecta ot (1) ¢O'a1eal educat10D 

ola88 aotiTlt1e8J (2) interscholastic tootb&U; (3) • caDb1Datton of 

plv'a1cal .4ucat1Ol1 claas actiTlt1ea and Inte1"8cholaatic tootball} 

(4) no organised phTs1cal &ctiv1t7 at &1'17 time du1"'J..n& the twl.. week 

tra1.n1na period., on tM card10vaacular ettiei811C7 ot h1.gh achool -:Lea. 

A»t·pt, 9t. ilLt lqpo'trAtHa. Then.a no d1tterence in the 

O&1"d1oyuew..az. elt1cienq ot b1gh "bool lI&1.s parUo1paUDg 1a 'IV1oua 

~oal &etiY1tJ.••• 
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Importanpe £l. the studY. The moditied Harvard Step Test uses a. 

pulse rate to measure the etticiencl' ot the cardiovascular 87stem. 

Using the pulse rate as a reliable index ot card1ov&scular etticiener, 

the physical educator can note improvements in the ph)rsie&l fitness 

development ot the students in the plvsical education program. 

II. DEFINITION OF TERMS USED 

CarciU¢?yycu.:Jar ,mcieng. Cardiovascular efticiency, a8 defined 

by Brouha, is the abilltl' of the cardiovascular system to adapt itselt 

to hard work and to recover tram what it has done. l 

~ H1i. The step test is an actirltl' which require. the par­

ticipant to step, one toot at a time, up on to and down trCllll a bench, 

stool, chair, etc. 'l'hi. actirltl' was done at a pace ot thirty steps 

per minute tor a period ot tour minutes. 

Phza1c~ fitness. Physical fitness is the physical or plvaio­

logical ettic1enC7 ot a subject exemplitied b,. his abUity to pertorm 

work and recuperate.2 

lLacien Brouha M.D., "The Step Teat: A Simple Method ot MeafJUl"1.n& 
PhT8ical Fitne•• tor Mu.cular Work in Young Men, II huuch Quarterlx, XIV 
(March, 1943), p. 31. 

2Frederick W. Kasch, "A Comparative Study ot the Pulle Rate and 
Resp1rator;y Metaboll8Dl ot Cardiac and NOl'lD&l Bo,.8 I>ur1.Dg St.andard 
Exercise," (unpublished Masters Thesis, New York Univer81t,., New York, 
August, 19.56), p. 4. 
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Resting gyJ.8! a:tr.l. The re~ pulae rate Woe the number ot 

httart beat.s per minute whUe the subject .. J.11IJ8 clown, nlaD4, and 

-.ke. The rest1ng pulse was taJcen the t1nal t.hiJot;r 88CoM8 ot a t.wo 

m1nu.te resting period• 

.em. SHct,se pula £lit. The poet exercise pulse rate was the 

heart beat rates detem1necl dUl"1ng the one, two, and three minute pulse 

counts following the step test eurciS8. The one m1mlte count began 

tive seconds atter exercise had stoppe<l. 

Hart Dlt n COD" ia,. i'he heart rate recovery time was the 

t.1DIe it took the post eDrcd... pu1JIe rate to reach an at rest rate fol­

lowing t.he step treet U81"C1ee. 

PtW.Rit!2i .»od. The palpat1.on method was a means ot detecting 

the pulM rate b7 placing the tester's tirst two lingers on the ventral 

s1de ot the wrist just pro.xj mal to the base of the subject' 8 thumb .. 

c.AoDCe. Cadence, a8 used in t.he step teet, was a pace denot1ng 

the number of 8tep8 per m1nute dur1ng the testing exercise. The cadence 

used 10 th1s stud7 was at a rate of thirt1 steps per minute. The 

cadence was kept constant bT us1ng a tape recorder during BDrcise time. 

III. DELD<ITATIONS OF THIS STUDY 

This atud7 used oaJ.'Id1ova8cular reoove17 from a step test exercise 

as a device to indicate the dsvelopnent ot cardiovascular etticiencY' in 
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test, it should. ~ kept to a IId.n1Iua and not allowed to 1nterter with 

the card1ovaaouJ..ar ten. 137 'fal7'1.Dg the l11IIIIbe1" ot etep. per m.1nute, 

Tuttle cban&ed the 1mpact of the earc1ae. The ..rei.. t1M 1nte:rvale 

were &leo cbugecl trail one Dd.rate to three II1Dutee. htUe'. major 

objective was to lncreue the heart beat rate bJ 1nc:reae1ng t.he work 

output ot the eubjecte.3 

In &QOther ..1'1e. ot teete, MtJA ud Walker tested tovt.een 

collqe w.rs1t7 track athletee ad t.he1r recoftl7 ratee after ..ro1ae. 

The rewlt. ot tb1e atud1 ehowd that no ~ di.tterenoe meted 

in the Nat1.DI pal.. ratA bet.., d:u'.1IlI, am after a 88UOJ1 01 t.rack 

oClllpetlt.1on. The me&'J'l N8UD& heart rate tor t1W't7 MCOW 18 pre­

aeaeon, DI14-aeaecm, aJJl poet-.eon teet1DIe _N '3-34-33 reepect1ve~. 

Tut.tle aDd Wal1cer d1d t:l.D4, l'lownv, a e1p,t1o&Dt dittu'ence betwMn 

pre......8OIl, JI14.....8OIl, aDIl poet-eu.eon JIIICOft17 ratee after uel"C1H. 

The 41ft...nce here .. 111 the JUaber ot he&l"t. beat counta it took 

betore the eubject went hca the ~ poat-uBrc1. 1'&t.e to the 

reet1rJg pal_ rate. Th1a etuq ahowecl that the MaD pre-eeuon number 

o£ count. to "cover -.. 355. Dur1D& the m1c1......aon, the total number 

ot heart beats to aah1e.,. the noS'Ul at :reat pW." W&8 349. Thi. i. a 

dUterence ot td.x he&1't bMte &Dl 1. cou14ered bT Tuttl.e and W&1lc.er to 

be a1gn1t1cant. The JU&n number 01 heart beats to reach a resting rate 

3w. w. Tuttle, "Use of Pulse Ratio Teet. tor RaUng ptqs10al 
E.tt1c1eno;yJ It 1lI1!1ECh QMrtctr1.T. n (MqI 1931) I p. ,. 



7 

in poet-eea.eon reading. was 228. Tb1••• lZ1 beat.8 1••• than the mean 

count taken during the pra-eeuon teat.. Tuttle aDC1 Walker concluded 

that athletic train1131 would ban a Gil''' t1cant &trect on the recOY8r,y 

rate, but not 011 the reat1n& ate ot the 1nc11Y1d.ual.4 

A atu.d1' ot twnv college male. by Norehowse and Tuttle reYU.led 

that theN .. .. cU.rect rel&t.1ouh1p between the po8't-e.arc1ae pulse 

rate and the 1nteneiV at the step teat ..rcd.... The uarcise8 1n 

thia atud7 ranaed troJa tWDt7 to t1.tt.7 atepa per JI1nute. The poat­

UAlro1M pulae rate .. taken tor thirty ..conda starting live second. 

a.tt.er the e.urc1s. end.ed. Alao, the areater the 1Dcre..88 1n beats per 

JI1mlt,e due to mUd ..rei.. ot the ind.i:dd.ual w1th .. low resting pulse 

n.t.e, the taster t.he taU 1n beat. per a1aute alter exsrc1H. The 

Nlat.tonah1p bet...... low rest.1D& pqlee Z'&te U1cl l"eCC7Ve17 alter mUd. 

exercise d1d not ex1.-t. .a the uarc.1. appzooached. the atrellL1OU8 level. 

Tuttle aD1 Morehouse tound that the rel1ab1l1v ot the teat was beat it 

the procedure called tor a tort)" to t1t1;y atep per aimlte cadence. The 

actual in41cator ot tit••s ..a t.he recOft17 rate tlll8 that it took the 

1Dd1ri.4ual to reach t.he ree\1ng 1"&te.5 

sa. "17 det1n1te stt.cts of tadmD& 011 heart. beat rate recov­

e1:7 ..... 1Dd1eat.ed in .. 19S9 stucV b7 M1cbael and Gallon. The studT was 

ltw. W. 'l'ut.tJ.e and .,. H. Walker, "lttecta ot • S...aon ot 'l'ra1n1.ng 
and CampetiUon on the Reapoue ot the Heart. ot H1&h School BoTI,"
B!1fJl9h 9'1I£S1&. XI (December, 1940), pp. 78-83.. 

~ E. HeNhouse and Wa1d W. Tuttl., erA StudT ot Poat
 
Exercise Heart Rate," !ltftVCh Quarterlr, nil (March, 1942), p. ,.
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a one JB1nute step test at. a t.h1rt7-e1x step per m1nute paoe. The exper­

1.ment used a seventeen 1Jlch bench. seventeen college basketball pl.qen 

1rIIVe tested e..vr three .... top a period of a1xteen 'NMka. Att,er 

three weeks of ba_tb&ll praot1oe tor one aDd one-balt hours & dq, 

tin dqe a wek, the subject8 eh0we4 a a1,p1t1cant. 1mprovement in the1P 

reCOft17 time af'tep exePC1ae. '1"be tdp1t.Lcance .. at the .05 leftl. 

Atter a1x weeks of bubtbaU t.1"IJn1l11, the 1i.p1t1cance or the new­

817 rate wu at the .01 leftl. Th1_ h1&h l.ftl ... JU.1nta1ned tb1"Ov&b­

out the rema:l.:ndep ot the t.ra1n1111 propu.. Af't,or the ....on ot 'b&I1rat­

ball tnSnlng, a teat .. given at two penod.a dur1nc the cletra.1Jd1l 

timtt. Th8 t1Nt teet ._ given after t.en .....ks of detra1n1nc. '.l'httre 

_8 & s1gn1t1cant ,.."real or the "COVVT rate !'rca what. it had bMa 

dur1Dg \be tra:1D~DI period. The _cond teat ._ g1Y8J1 twent7 ... 

after tra:ln1:nc etopped., and tM NCOft17 rate _peed bad shod a ..a.d 

decl1ne t.roa the ten wek detrain1ng teat..6 

~ter coDlucted a studl' 1D wb10h tUt, b1P1T aot1ft 1IIle_ ..... 

0GIIIp&Nd. to t1tt.7 1Dact1ve mal... The act1ft .:L•• were c1etel'm1ned b7 

tho1r part.1c1paUon 1n aport., gamee and I'8creat1oJJal act1ri.U•• &8 

ehown b7 a queat.1~,.. and 1ntem.eva. The 1JJacUve poup we _Wl'­

m1ned. by ita lack ot parUo1pat1on in Rcb aetJ.v1t.1e.. The aubjecw 

6zm..t, D. H1chael aDd. ArtlN.r aalloa, "Period1o Chanpa 1D the
 
euowUon Du:Lrc AtbleUo Tra1n!na .. Retlected. bJ a Step !eat,·

ItIM£ch SflliG'l'lt. XIX (October, 19S9), pp. 30.3-311.
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were of junior and MD10r high ecbool age. All of t.he subjects tested 

were trom. the The aubject.s 'Were g1van a step t.est....... school .,.et.a.. 
The test included an eight inch bench and & cadenoe of th.1z't7 stepa per 

minute for five minutes. The heart rates in this step test were obta1ned 

b7 pul.. counts. The pul.. COUDta tor the reCOft17 data st.aJ.-ted aix.ty 

Mconde a.tter exerei.. had st0ppe4, ud -.. taken tor t.h:l..rt7 ..conda. 

The reeulte of the 8tud1 showed. that the ~ active group bad 

e1p1t1cantl.7 lower heart. beat ntee u..cUatel¥ toJ.low1Dg eurc1ee than 

did t.he inactive group. The h1&h1l' &CUn group &lao showd. significantly 

1cMIr heart beat ntes att.r a OM JI1Du\e reCOft17 period than wae shown 

b7 the inactive group.7 

Elbel tcn.md that dv1z1& .. et.ep \eet the rel&t1.onahip bet.en t.he 

pulae nte 1nerea.. aDd bodT w1&ht .. 1nII1gn1t1curt.. Elbel also 

reported in hi8 etud7 that there was a poaitive correlation, but not a 

e1&J11t1e&Dt one, betwen pre-exareiH pulae rate and the increase, clue 

to the step teat exerciee, at a rate of eighteen stepe per minute, tor 

periods ot t.b1rt7 and 81xt.y seconds. He also stated that. t.here _s a 

nept.!Te correlation between pre-exerc18. pulse rate and the increase 

during .. thirty--a1x step per minute test that lasts tor tour &1xt.y 

second period.s. 8 

'1w1]) 1am A. Rutter, "Study ot Extreme Phy'sica.l A.ctivity Groups
 
ot YOUDI Men," Re"l£9h Ou'di'rg, XXXVI (Mq, 1965), pp. 188-196.
 

8Ectw1n R. &lbel, "Relat1onah1p Between Pre-Earc1.. aDd Poet­

Exercise Pulse Rate," &?uarch Qyrterlr, XIX (October, 1948), p. 222.
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Bogard t.eated l20 coUe. -.:Lee with an 1n1t1al J:Ianard Step 

Teet. The initial teet .. adm1Jd8tered the first wek ot & s1x and 

one-balt wek tl"l.1n1ng progNa. The studT vas devilled to detel'lJl1ne 

the eftecta ot 1088 d1etance mmtlD& on the carcl1afucular eU1c1ency 

ot the subjeots. The atu4:r bT Bogard .. ncb that tour groups ot 

8tudents _re torMd.. Cae gJ'OQp tl'datd b7 1"UDI'l1r.lg tor & period. ot two 

rdnutes; a _coM i1'OUp t1"&1raed. • Nftll1l'!g tor & period ot tour m1n­

lrtoee. t.he tb1rd. ll"OUP'e tra'n1nI 00ftI1ated ot 1"UDI'l1r.lg tor a eix minute 

period ot t1meJ the tourth group JIU'1 e1Pt. Dd.nutes dur1Dg each tztain­

111& ..ea1on. At t.he end ot e1x ud one ba1 t weeks, the aubjecte were 

g1yen a MOOM .Har'f'ud st.p feet.. 

Bogard ooncJ.ude4 t.hat card10Yaaeular .tficiency mq be improved 

by part.1c1pat1on 1D a run1Dc p1"OII'a. The etudT aleo revealed that an 

1DcreaH4 GIOUDt ot rumdnc cloea not br1Dg about a proporUOD&te 

1Doru... in the card10vucular ett1c1enoy ot the 1Dd1v1dual. The reaeon 

tor thie concJ.ua1on we that the two a1nutA rum1ng group made the 

g1"Mwr ga1.a by baT1Dc a h1gher degree ot Agn1t1C&DC8 1ft the improve­

_nt ot card10ftacular ett1cienq.9 

Kaech oolducted a study in whioh twenty-Hftn nonc&rd1ac malea 

were teeted ap:1nat twa....wn oarel1ao -.le.. The subjects were trom 

e1&ht to th1I'teen 7MN ot age. ICuch te8tcMl the lIUbjecte w1th a step 

9aaJ.e WIQ'M Bogard, "'1'he Eltect. of Four Rurm1n& Propua on the 
Developl8J'.lt ot Card1ovaacuJ.a:r E.tt1c1eaq, if (upubl1ehe4 Spec1al1ate 
Thea1s, K&n8&e State Teaohere CoUege, J:mpor:la.. ran...., June, 1967), 
pp. 35-36. 
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II. THE DEVELOPMENT OF CARDIOVASCULAR EFFICIENCY 

A:3 INDICATED BI VWOOS TYPES OF TESTS 

In an experiment b7 Mont.o7e, twent7-0n8 vanity- college oarsmen 

were tested on a treadmill. There were two te.t. given to the athletes. 

One ot the teets was admi n1.tared betore &D1 one atter twelve weeks ot 

row1.Dg competition. Mont078 concluded. that the po.t-exerc1ae recover;y 

pulse rate •• altered b1' the training program. l.(ontoyets datA indi­

cated that the ma:x::SmUJI poat....:urci.S8Ncove17 pulse rate decreased with 

an increased tra1n1ng p1"Og.I'U.18 

Alderman tested tort1' colle.. II&1.e students on a b107cl.e e1"go­

.-tete. The teat was d.~ to ahow the correlation betwen two work 

loads ot the ... taak and. theil' ettect. on heart rate 1ncreue aft,er 

exvc1.. The writ 1oac:l. were incorporated into tour biqcle ear­

o1s8a. 1No ot the biqcle uarc1•• were pertormed. at 45.45 revolu­

tions pel' minute. The other two eurei.. periods were conducted at a 

speed ot 54.S4 Nyolutiol18 per minute. The studT 1nd1cated that when 

tM 1nd1v1duals did two dilterent work load., ot the same task, the 

heart beat inCNase co!"1"elated in both cues to the other subjects 

and. their reeponae to the work load.. The heart rate scores ot dil­

lerent 1ncI1v1d.ual. did not correlate when the work loads we1"e dOM 

lSa. J. Konto7e, "Interrelation ot Kuj.. Pulse Rate During 
Hod.rate Eurc1., RecOft17 Pulse Rate, and Post Exercise Blood 
Lactates," hfll"h 9tert.arR. XXIV (December, 1953), pp. 453-458. 
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previou.~ deteJlm1fted mad.. pull. '!'be Nault. of the teet showed. that 

the heart z-ate 1ncreaaed onl7. eJJ..cht.1l' cI:t.&r1ng the exerei.., but ra1aecl 

aha1"p:q in tNt few ....s. toUow.S.zagthe teD ..eond uarc1.. The ft,p1d 

inCQ.'M" 1n hea:rt; nt, was \hen tollowed by a drop to the reat.1.Dg 1..,..1 

within • t.h1rt7 second J'eOOVVT period. 

The 1.ecIIetr:1c atuq 1:»7 Ba.rte1e and Fax &leo ebowed that the ab­

jecte' reat1n& heart. rate 1.ncHaIted prior to the i_tric teet tor the 

.t1.:rst tw or three teat ...810Da. After the th1rd teet ...s1on, ltD 

s1gn1t1oant change wu noted 1n the l"lIft1r1s heart rate beton \he 

24.-rc1...

In a stu.41 bT K1obael, heart t NOOftl'J rate •• 0Q1IIpaNCl to 

the I1'IGQ.ftt of _t.abol1t.e. (_t&bolie prod.tlc\l) preaent and the 

.ftects ot 'blood. pres",," 011 heart beat. rate feCOV817 atteJ' eDrc1... 

Dv1D& the ~t, ooclwd..ona (tledee. ued to reatrict c1rculation) 

wre put on the aubject.' extftm1t1ee. 'J.'be reAlta ahowed that when the 

reCOft1T rate •• below 140 beat. pel" Id.mtte and occlusion. appl1ed, the 

heart beat nta 81..,.. cbtcnoeaaed. Howe'ftl", 'Nben occ1ua1ona were placed 

em. a subject with a post-uarc1.. bean beat rate ot OYer l40 bu.t.a per 

Jlinute, the heart beat rate d:14 not Ihow a rap14 cleol1ne. M10hul &l1lO 

IOUI'd that 11' the occlll81one were reJ.e&MCl when the heart rate waa lea, 

than 110 beats per m1Du.te, there .s a eu.cld.en 1ncreaee 111 the rate ot 

h8&l"t. beats. It the bean beat rate .s above the 1lO beat. ~ m1nute 

24R0bel"t, L. Bartels .ud Edwarcl 'ox, "Elf.ct, of 18CIl18tr1c Work 
on Heart Rate, Blood Presaure, aIJd let Cbcnan Coat," hMADh 9B''1fE}J.
XXXIX (October, 1968), pp. JJl-442. 
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on the pulse rate at. reat, during e.xarc1ae, aDd 1n reC0V817.26 

Tut.tle reported that a 'tariat1oA in the posiUon ot the subject. 

cil1r1D& a reet1Da period. had. a a1gn1t1oant etteat OIl the reatina pulae 

rate. Tut.tle tou:ad. that .traa tive to ten bu.t.. per minute more woW.d 

be recorded in the N'tUtg pulse on tho.. subjeot.a st.ancl1ni erect as 

COIJPI.red to the ... subJect.e when in a q1ng poe1t1on. Also, TutUe 

.tat.ect that the ct1tterenee in l"88t1ng pUN rate. ot 1nd1v1dual.a ot 
1~ 

,Id1tterent. age... DOt due to the .. of the person.. but could be 
:1 

attributecl to the ai.. and vol.1lll8 of the ~.'Z7 In conjunction w1th 

tbe poa1t1cm 8Dl age ot the eubjeou, the general _tabol1o acUv1tie. 

at the bod1' 1ncreued appro.d.mateq th1rteen per oent tor ever;r one 

deg1"M 1ncreaH or bodl' t ....tuN.28 

Wright etated that. 1IIben \he ...,....tve of the eDV1roDrt8nt .. 

10Nel"ed.. little etfect. took place as tar as the change in the pul.. 

rate of the bod;y WU oon.oel'Nld.. Tb1s ... due ~ to a decl"8U8 

1ft the &l'Q coveN<! b7 the C&1"d1ov&ecu1aJ." qat__ However, when t.he 

env1roDrlllrmtal temperature inoreased, the pul8e rate at the 1nd1vidual 

aleo inCNUed due to d1lation of blood veaels.29 

26Herbert de Vr1••, Phn12H1l st iRma (Dubuque, Iowa: 
Wm. C. Brown aZJd Co., 1966) .. p. 71. 

:nW. vI. Tuttle and Willi.. Zoethout, TW'b29k 9l. Phz»2J..oq

(st. Louie, Mo. z The C. V. Moeb7 Co., 1940). p. 21.9.
 

2~., p. 461. 

29Sameon Wright, .pplied J'b;n.1.olp&l (New York, N.Y.: Univera1tJ 
Pre.... 1940), pp. 423-424. 
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In & stucQ' b7 Jokl, 1t .. detel'Jllined that bodl' 81. and cca,po­

sition were the ma1n tactors 1molftd in the abUitT ot an 1nd.1v1d.ual 

to endure strenuoua act1v1ty. L1m1t&t.1ona on the cardiova8CUlar 

ett1c1enc7 and. perto~c. of the be&J't. weN I 81.. ot the heart, bodir 

tOft, quality or the lkeJ..t~tiesues, an4 ad1poe1q. AlIO, 

prnioua c11atarT pract1cea had ULt:latel7 l1ra1ted the abW.t7 to do 

well in DIWS<N.1.aJt exarc1sea.30 

The pu.rpo18 ot the reY1ew of the literature .a to obtain a col­

lection at 1c1eae trc:a tho.. who haft previoualT de&lt with the problema 

1Jnolftd. in atudi.ee ot the relaUcmab1pa bet.en card1avascuJ.ar etti­

cellC7 and the pbTe1cal atM.. of ftl'ious groups of students. The.. 

atud1ea WN deaigned to relate pbptO&1. acUv1ties to the d8veloJ-nt 

of card1avascuJ.ar eft1c:1.enc7. It.. the pu.J'pOM of t.hia atw:IT to con­

t1mle the 1rr¥elt1ption of the .ttecta of plv'a1C&1. e,ctj.Y1t7 on the 

caJld10vaacular ettic1e1107 1n hopes that it would lead to better pb;ysioal 

educaUon progra1I8. 

30Ernat Jokl, "Advances in fbJ'a101OCT of Exerc1.. - The Heart 
of the Athlete," ~ Sll. UIll1;j,l Plmd.Ml Edugft10n Jill R,cru'WRn.
XXVI (Roveer, 19S5), pp. 22-23. ' 



CHAPTER III 

TESTING PROCEDURE 

The purpoH ot thi. study was to determ1ne the QeY810putnt ot 

cardiovucular eftic1enC7 in h:1&h school male. as a Nault ot a twelve 

week tra1ning pl"Qgr8Dl ot pqsical education class acUvities, or inter­

scholastic football, or no organized pb7a1cal activ1t7. A JIIOd.1t1ed 

Harvard Step Teat waa adm1n1stered before and after the twelve week 

training period. 

I. SUBJECTS 

The subjects eapl.oJ'ed. in tb1e 8'tud1' were tenth, eleventh, and 

tweltth grade male., and rangecl trca tOlU'teen to seventeen Teus 1n 

age. To become eUg1ble tor the .tud7, each student &let have been 

participating in only one ot the three pb7eical education activity 

progrUl8 or not participating in &D7 t;ype ot organized piv'ldcal activ­

itT. Prior to being te.ted, each subject was 1n an acada1c cla••room 

situation. The academic cla.H. involved were pbTs1olo(g, English, 

biology, art, and general math. '!'he cla881"OQ1U trom wh1ch the subjects 

weN acquired, were all located on the AM tloor, and with the excep­

tion ot one, the)" were all located in the same end ot the high school 

bu1 1d' ng. The purpose tor aelect1ng the students 1n the.. claaaroans 

was to tac1l1tate the rel1abilltT ot the resting pulse rate which was 
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taken a.tter tJw aubjects had len the cluaroca and p:r1OZ" to the eWp 

t.eat ue:rc1... 

or the n1net7-e1&ht students 1D¥oJ.ved 1n the pft-tra1n1ng etep 

teet., d.&htT-tour .Wente cGlplete4 \he et.\l4V &lUi 1ftI1'8 uNd. tor the 

t1Ml aaa1.1'de. Four of \he "jecu had begu.n ......tball prac1i1ce 

two weke prior to tM t1Dal atep teat, leWD student.s were either 

&bunt :rr- eohool or weN JleCOft1"1Dg traa Ulne••, and three atudents 

had dropped. trca IIOhool. 

II. ORtJANIZATIOJ OF GROUPS 

The MlecUoa ot nb3eota t. tb1. atlldT wu baaed on their 

puUa1paUon 1a TU'1OWt .....s..el plvUcal eclucatlcm act1v1Uee. All 

Mle etadeate 1ft eaoh of the tift .......c ..ot.1ona "'IN a4m:5 'as .teNd 

a ....t1oana1re (8M lppend1x) to cSeteN1ae the extent. ot their pbJ'aical 

eclue&Uon act.1Y1t1ea. With the 1ntoratJ.on obt&1Decl traa the question­

naire, t.he .tudents were either e11Jl1uted. due to pa.rtie1patJ.on 1n 

other plv'e1cal actlv1t.1••, or placec11n ODe of the toUow1ng tour 

groupe' 

G£2IpI. Group I .. OCMpOeed of tho.. at.wlent.. who were in 

one ot the "plar~ Mbectuled pbJ'a1cal ec:lllO&t.1on cluN., bllt no 

other orgu.1Hd plve1cal actin•• 

Gf2»p II. Group n eou1ated of .tv.ctat.e who p&rti1oipated onJ.T 

1n 1DtAncholutJ.o tootball. 
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recorelel" ._ used to pace t.he 8U.bject.. d.u.r:l.na the step exero1... The 

tiM. tOl" the NCOYe17 COWlt.. were kept b7 a stop watch. Du.1"1D& t.he 

"at.1:oI period, the abjeot. NRed on a pa4ded table. ReAlt. ot the 

teeta WN kept OIl thNe by t1ft caret. (ae. Append1x). One C&l"Cl .s 
uMd tor both the 1n1t1&l aDd. t1Dal step te8te. 

IV. LABORATORY ASSISTANTS 

The ull1etant.. UNd to oollect the data _N aaJ.e pbTaiologr 

&J¥1 b101017 laboratory ..a1atanta. The wek prior to the 1D1t.1al teet 

... used u an orientation period tor the ua1I1taDt.. 'or tvo dq. 

dur1D& th1a wek, the ud..tu.t. "coPlled the * ..oe aDd. p1'&ot1oed 

the pa].patiOll pulse coat -'hod. The writer of the 8t1ldl' nperYiaed 

the teat.1D& aDd. the truapon of atllClenta \0 UJd trca the teet1Dg 

.1te. 

V. TRAINING 0' GROUPS 

G1"O\lP I, the plQ'a1oal education clue gl"OUp, tn1aed .tift 

....1ona a WMk tor t1tt7 minute. eaoh ...11011. Eaob ...81on began 

nth ten m1nute. of oal1atbn1o.. In the .f'1r'8t tour wek. ot the 

twelft week tr&Sn1ng period, 1'Ol.JA7b&U and taN'-ng Wft the acUv­

iUe. tor the ~cal eclucat.1on clu.... J.>tar1D& the MCond tOUl" 

__a, QJIIJ&at1c. made up the bulk ot the croup'. actint7. The t1nl.l 

tour ..... wve de1Vted p~ to wrelltl1Jll acUY1t1e•• 
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Group II, the tootbaJ.l plqel"a, partic1p&tec1 in toot.ball prac­

tice ..aa1ona tor ~te1I' aM and 0M-htJ.t hours each ...a1on 

tor .ix ....1one & WH1c, tAe t1nt t.b:rM neka ot tra.:1n1rag. Dur1n& 

the lut n1ne weeks Of tI"a1D1D4, tJwre w... tour PftCt.1C4t ...a.1ou a 

wet and OM 'U8 pel" WMk. Each ot the pncUce ...81ou cone1ated 

of agU1v drill., apr1I'1t., .. acr1-aea. 

Group m, the OCIIIbiDaUon pl'q'lI1cal educat1oD-tootball group 

part,1a1patect 111 the act1T1Uea d.eecr1bed. tor groupa I aDd II. nw 

aubject. in t.h1. IJ."OUP weN 111 two ...Iicma of activ1tT each dq tor 

the twelve wellk tra.:1n1rag peri.ocl. 

The COI1Vol P'OUP. GrcNp IV, bad. DO 0l"&D1ucl acUv1t7 c1ur:LrJg 

the replarq achec1ul.ecl .chool u,-. Tb1a coDd.1tJ.on vae tru.e tor the 

entire twelve weka of trala,s.,.. 

VI. TESTING PROCEDURS 

All 81.Ibject. weN adnd as stered the pre-tJ:'&1lWt& mod1t1ed 

Hanard. Step Te.t dv1ng the Mconc1 wee1c ot the tall term at the 1968­

69 school Tear. The poupa va" t ••t.eel CD nceeaei". c1qa bedwag 

w1t.h Group I, then Group n, Group In, .. Group IV reapecUvel7. 

Aa stated. Pftnouq the "'eota 1Mft ftIIaOftd tram an aca­

dem1e clullroom aituation prior to t.at:1rJg. Each subject reported 

to the teat1:Dg ait. while the pnd_ aubJeet CCDplete4 b1a ncOYe1'7 

count. after ..poi... Upen ftUbSIII the teating 81te, the IJUbject. 
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were aak8d to lie down toJ' a t1Md. puo104 ot two m1mJ.tes. At t.be end 

of <me &1'd one-balt a1rIltea. the subjecn.'s resting pulee rate was 

cleteJlJll1ne4 by the an1staat. ue1:D& the palpaUon _thode 'ftM ...et1Dg 

pul_ rates weN taken by two ....stut. e1&1ltaneo.eq, nth one 

.llI1atant on each of the IlUbject'. w.ri.at,s. This rest.1Dg pulse rate 

was determi.ned. dv112g the t1J'I&1 t.h1rt.T ..conds ot the two a1Dute 

NItinI period. 

The two JI1nute net:1Dg U. waa eelected .. a NaW.t of a 8tuq 

by raJ.ne aDd Kathewe 1ft vh1ch they C011Cl'lldecl that the NDt.:l.ng pulae ot 

1Dd1v.S..ch1al. was N&ohed v1t.h1n a two JI1md•• reat.1aa pel'1ocl.3J. 

As a va11d1. eheok. the NR'lDg pu1JIe rates taken b7 the two 

aea1etcts Wft DOt to dUter lION thUl AYe counta. It the relt1ng 

pula rates dUt.Nd .... tbaft tift COlIJlta. the INbjeotl _" fttume4 

to tbe c1u~ m:t n-kated later t.bat ... dq. 

After the N8'tr.1rla pulee bad. been d.ete1'l1l1.rle4, the "jects Rood 

betore a a1:x.teen inoh bencb. Upon he&J":lDc the tape reoorded 81gna1. 

"up., the subjects 'Dlaoed their lett toot. onto the bench. As the 'NOrd 

-Wo" was 8OQDded, the subjects placed. the1r r1ght toot onto the bench 

and stood ereot. The word "thne· wu \he s1gDal tor the 8U.bjecte to 

plaea their lett toot back clown 0Jd0 the tloor. The word tttour" .. 

~,aiM and D. !. Matblw, "Heart Rata al a MeaeNre of
 
P!Q"s1oal nt._," _..,. QuIlitrIL XXII (DeceMJ', 1951), p• .399.
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the s1gna]. to place the r1aht toot oato the floor. Th18 aerie. ot 

movements conat1tuted. ODI step 1n the e.rcise. The cadence used. to 

complete OM tull step wu recomed on tbe tape plqer at a rate ot 

thirtT steps per m:lnute. The eDI"01. cont1nued at this rate tor a 

JDa.'1dml1m of tOUl" m1nutes. The total t1ma ot the eDr<Wse was recorded 

on the tape plqer at a rate ot th1J.o'tT steps per minute. The eDrcise 

cont1nued. at th1s rate tor a maxhmm ot tour m1zmtes. The tootal time 

ot the ..reiae was recorded on the subjects' 1d.ent1t1cation cards in 

m1nutee and also in tOUl nwabel" of ••cOlld.a" 

ImmediatelT tollow:1ng the exareise, the .ubjecta sat down on a 

atoo1 and their post-u:arc18e recovery rates were determ1nec1 by the 

two Ue1It&ntS dmultaneousll'. The poat-eDrc1ee puln rates were 

taken tor the t1ret th1rtq McoDia of each m:lnute tor three m1nutes. 

The pu.l1l8 count 111 "cow..,. 111&8 started five eeeonc:la attar the exsr­

c1ee stopped. To keep the pulse count rel1a:ble, the assi.tclts were 

to dUtel' no more than ten counts. It the oount. fire beJODd the 

l1m1ted ten d1tference J the subjects were taken back to the cl.as81"OOl1l 

aDd. re-teeted the tollow1:ng dq. 

The toUow1ng t01"Jml.1.& .a used to calculate the test scores tor 

both the P1"8-88&8On and. poet-eeuon teate.32 

3ac. H. KcClo7 ud. 101'18& D. IOW1C, %U1 &1 litMJP"Mpt• .ill 
BMl.trb.lll\ ~~. (New York, N.I.s A.ppleton-CentUl"7­
Crotts, Inc. , 1954 , p. • 
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CHAPtER IV 

ANALYSIS OF DATA 

In thi. at.udT of t.he qrdtOY&Hu1.u' ett1c1.e1lC7 de'ftlOpMnt. in 

high echoo1 malas. data were obt&1necl trca the Nnlt4 ot & pre-tra1n1. 

and a post-train:1". atep teat. The d.&ta ••tabl1l1bed, included the 

dp1t1ouc••f the _Ul ia1n tor each group b 1"800"17 dur1D& the 

HarTvd Step Teet, aDd the Idgntt1cance of tha _an pin in card.1o­

vaecular ~ .-mg all IAIltjects as I1vM1 b7 the a:a&17a11 ot 

var1uce. 

I.	 SIGNIFICANCE 01 '1'HI W.J GAIN lOR 'tHE POUR GaOUPS 

II THE HARVARD STEP TiS! PlltPOmWlCi 

In order t.o aRabl.:J ah a a:Jp1tUaac. of the cl1ttereaoe betwen 

the ... gw tor t.he plv'e1C&l .eat.1oD clul group, a i. .1 cClIIpUte4 

111 vb1ch tu 1D1t1al step teat reoOTel'7 reaulta were coapared to the 

t1Dal etap teat. reOOY817 Nault... The 1 .. oClilpUted after a 

d.1.tteruce bet..en the t.otal I1"WP ann NCOft17 aeoN 1n the 1n1t1al 

teat aDd the total &"UP _aD aeON 11'1 the t1a&l teat bad been 

eatabllabed.. To ahow a ugui tiout. ga1n. the c1ak tor GrcNp I, or the 

pbTaicIJ. 84ucaUcm gNQp, blI4 to haft all:N&t8r thaD 2.07 at the .Os 
1eft1. fd a:lgrdtio..e. The oc.puted. 1 tor GI'ou.p I, or the pqa1C&l 

ed.1lcat1oll IZ'O'lP, wa_ 1 .• 9). It can be Man that there wa. no 

ejplt10ant p1n in oard1ovucuJ.ar ett1cienq tor Group I, or the 

ph1'81oal education group, at the .05 level of cont1d.ence. 



" 
Gl'01Ip II, or t.he football P"OUP, parU,01pat1D& in the twln week 

toot.'ball PJ'OgNIl bad 170.0~ u a _an t.otal in the t.hne JldJm.t.es or 

recO'Verr dlU"1.Dg the pre-trai»SDi nep teat. A 156.55 ..an t.ot.al was 

acquirec1 du:r.tDc t.he polt.-t~»1na n.p te.t.. 'ftw d1tference between the 

...... was 13.15 pul.. Oount.l. A i of 2.09 wa- aeec1ed at the .05 level 

ot cODt'1d.anoe to ,!'Oft a lI1pi.t1oant. dUtereDCe in the <leftlOpl8Dt ot 

the car410YUCNlazt qat-. 

b __ total of the ODe. tw, ad tUM a1Dute NCOft17 ratea 

tor the eoW>1u.Uon pqs1e&1. educaUoa-football i!'OUP .. 179.20 111 t.he 

1D1t1al step teat ara4 1.55.)0 1D the .t1M1 'Mp WIt.. Tba d1tf.:reDft 

between the mean totala ... 23.90. 'l'he i. fOl' the cl1ttero08 111 mun 

total pul.. OOUll" ct.u.r1RI NOon,.,. wa- ".19. '1'0 ena'b11ea dp1t1cance, 

the i. neecled to be 2.09 at. t,lle .Os left1 of pI"O'bab1U\7 ad 2.86 at the 

.Ollewl of pNhabW.t7. With a.i of ".19, tbe athletic wa ....r8h1p 

plu the p11yaloal e4ucat1oD clu. aot1rlt1el, d1d. II1p1.f:LoutlT iJIp1"OY8 

~ .ftio1s.CT. 

J>tuoUta the 1n1t.1al atep teat, \he 1n&cU... poup ehowed. a mean 

NOOftZ7 total of 202.24. The t1Dal ..an NCove,.,. total was 191.'3. 

A d1tfennce ot 10.91 pW.ae coat_ .1 aote4 bet.en the two mean 

total COtlDU 1D NCove".. A 1 wa_ o-.putecl tv the d.1tteNDce betwen 

the t.wo .... ncOft". t.otal. for Group IV, or the non-ora&Jl1Hd act1:dv 

IJ'O'IPJ tM i. teat aOON .. 1.42. To be I1gn1.t1Cant, th_ 1 JIWIt have 

bee 2.09 at the .05 lew1 ot OODt1d.eace. 
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A sUl'lll&r1sat10n ot the dat.a eol.lecte<l <luring cardiOVUcW.ar 

recOft17 after the 1n1tJ.al and. t1Dal atep test., can be ..ell in Table I. 

II.	 ANALYSIS OF VWAICK or CARDIOVASCULAR IMPROvtMElff
 

FOR THE SUBJEcts III 'l'HS roua GROUPS TESTED
 

An 8l1&lJd.. ot variance wa. 8IIpl.oJecl to determine it there were 

a:lgn1t1cant d1ttereDCee 1n the pin. aoh1evect UtOn& the tour tested 

grou.pa in their pert01"Jll.lJlCe. d.u1"iD& the Ha.rYard Step feet,. AnalT... 

WN ... 18 relat10n to the ga1u acqu.1re4 between the 1D1tJ.aJ. and 

t1Dal JfarYard step Te.t.. The results of tM analpes tor the four 

poupa ar. ehowa 1n TabJ.e U. 

An ., ot 1.88 wu obta1Decl in the 8l1&lJd.. ot the cl1ttel'UC8' in 

the gai.ne made betwen the pert..... on the 1D1t1al and t1ul 

HarYar4 Step Teete. As DOted rr. 'lalla n, an , ot 2.72 .... Deeded 

t.o 8how .. a1p1f1oant dilterenee 1n c&l"Cl1o'rucu.1.ar iapl"ovCllnt at the 

.0.5 left1 ot a1gn1 tiouoe. b non-a1p1ticant , 1nd.1C&ted that. there 

was DO e1p1t1caaoe 18 the inO".... ot u.. oud1OY'aHular eft10iency 

pertON&DCe when the p}v'a1cal educat1oa, football, pq8ical eclu.cation­

toot.ball. and non-act.1Y1t7 groupe WN oGllpal"'ed. 

A.ltbcNgh all gl'OUpIJ did. 1IIproft, the ~d.cal ecluoat1on-toot'ball 

group made the largeR aout of 1Japro1-.nt in card1ovuoulazt ett1ciency 

of all tour &rO'tPI. 
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TABLE I 

THE SIGlW'ICANCE OF THE DIFFERENCE BETWEEN THE InTIAL
 
AID nJlAL CARDIOVASCULAR EPPICIUCI
 

SCORE FOR ALL TRAINING GROUPS
 

Grou.p N 
Init1al 
HeaD 

l'1nal 
MMn 

MeaD 
DUt. 1 P 

Pbya10&1. edu­
cation clue 22 182.87 170.'10 12.17 1.93 .05 

Football 19 170.05 156." 13.15 1.97 .05 

Pbpical educa­
tion-football 19 179.20 155.30 2'.90 4..19 .Os 
10 organised 
acUvity--

~ 202.24­ 191.33 10.91 1.42 .05 

1. nee4ed1 

With 22 dt 2.07 tor .05 1.....1 or pl"Obabil1t;r 
With 19 dt 2.09 for .0' level ot probabU1t1 
With 19 cit 2.09 tor .05 l.vel ot probabUitT 

2.86 tor .01le.,.1 of probabUitT 
With 20 cit 2.09 tor .0' leTel of probabUitT 
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TABLE II 

BAtISIS OF VARIANCE 0' CARDIOVASCULAR
 
DlPROVIMEIT 'OR TIDl SUBJECTS IN
 

THE POUl't GROUPS
 

Sovo. ot 
VU"1ance 

S. ot 
Squares cit 

MMI1 
Square , 

Among 
lJ"OUPa 2210 .3 736 1.88 

W1th1D 
groups .31292 eo 391 

Total 33502 83 

, DMCle41 2.72 tor .05 1n'el of pNbUUlty 
4.04 tor .01 level of probability 



CHAP"fERV 

SUMKARI, ntlDIBGS, COICLUSIORS .urn RECOMMEIDATIOIS 

I. SUHMARY 

Thi. atudT dealt with the d.evelopaent of card10vucular eftic1enq­

in b1gh .chool ale.. lOU!" &1"OUPs were tested belON &JJd aner a t.welve 

week period of tft:JDiDB in plv'a1cal education clus activitie., or 

1ntenoholaat1c football, or both pbTa1cal education clu. &JJd inter­

.oholut1c football. or DO orpn1ud ptoo'a1cal acUv1t7. A step teat. ... 

• <tld n1atered to cletel'Sld.ae the leftl of card1OftICl2lar ett1c1eDC7 in both 

• pre-traiD1Dg aDd a po8t.-traWnc Rep kat. The atep te.t. exerc1ae 

., conducted. at a th1rt.7 step per ainute pac. and. the reoOftlT rates 

after exerc1.. wre deteN1ned. tor each ot three a1.nutes 11'1 reCOTe17. 

II. ,nmnros 

'n1e tiDdi ngl 11'1 this atuq were baNd. on the a!pitiC&Jlce of the 

JU&I1 difterenc•• 1n total recOftl"T pul.. rates attAr exerci.. and the 

e1p:l.t1ouce ot the a.nalTais of varianoe ot cari1ovuoular improftMllt 

tor the IlUbject.s 1n the tOUl" tested group.. The aMingl tor this 

studT were .. .tollon. 

1. Participation in p~cal education clue and interscholastic 

tootball does a1gn1t1oant17 11aproYe the cardiovascular e.ttio1enq ot 

h1ah achool maJ..ea .. 1nd1catecl at the .Os and. .01 level ot Idgnit1oanoe. 
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2. No a1&nU1e&nt 1mprovaeDt was noted in the carcl1ovascul&r 

ettic1enq ot h1cb 8Cbool mal.s bav1Da part.J.o1patect in reJUlar1.7 

scheduled phrll10al e4ucat10n clu. activitie. tor & period ot twelve 

weeks. 

,. There wae no a1gn1t1oant ~Dt in the card10vucular 

efliciency ot b1gh achool 1nteracholaatic tootball plqera atter a 

..uon ot cc-.pet1t1on. 

4. The control group, with no orguized pb7a1cal activit7, 

.howed. no s1p1t1cant 1mpl'OftMftt in C&l'd1ovascul&r ett1c1eDC7. 

,. The Irlpit1cance ot the ~a ot Y&l"1&nce 1nd1oated no 

s1p1ticant dUf8renoa. in the 1mproYelMtDt ot card10vucular etticianC)" 

among the tour ptOU... u shown b7 their pertol'llllUlCe. in 1n1t1&l and 

t1nal HaI"var'd. Step T.at•• 

III. CONCLUSIONS 

As a relJUlt ot tha data obtained trca the 1n1t1&l and t1ral 

step teats, the tollowing conclusions have been drawn. 

1. Participation in phTeical eclucation activitiea and inter­

.cholastic tootball improve. the c&1'd.1avalcular atlici.nC)" ot h1&h 

echool lI&1.a.. The improv_nt wu s1gn1ticant at both the .05 and .01 

18ve1ll ot .1gn1t1canc•• 

2. High eohool mal.. baYing participated 1ft regular pbTaioal 

education ola•• activitie., tor a per1od. ot twelve weka, 'W:1ll iaprcmt 

their card1ovaaculaJ" atticienC)", but not a:1gn1t1cant17. 
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3. FoJ.l.ow:l.a,s a ...... ot oompeUUon, tootball plqel"8 v.UJ. 

1aprove their card1ovuoular e.tt1c1en01', bu.t the iDapztoftDIent will not 

be ai&n1t1cant. 

4. H1gh school aales -viDa DO orpn1zed. pbJa1cal act1v1t1 w1ll 

show no s:lp1t1O&Dt 1.IIproveMnt 1D card.1oYaaCN) 81" .tt1c:1enq. 

5. 110 agn1t:1oant dUterence. an found. &1IIDJ1& the tour wain­

1Dg programs in the etrectiveness ot 1mprov1ng oard1ovucular efficiency. 

IV. RECOMMENDATIONS 

'l'he purpo.. ot this studT was to inw.u.aate the ettects of 1'U"1ous 

tJ'pes and. int.ena1U•• ot plv'.1cal ed1lOaUon acUrl.t1es on the oardio­

TUcuJ..ar deyelopaent ot h.1&h 8obool males. The p:r:1M variable 1n this 

atudT was the puoUc1pat1on by the subjects 1n Wt.rent pbTeioal 

actin-v progr_ tOI" twlYe neka. Har.v Btwl:1e. ot the same nature, 

but. with d1trerent TU"'1ableS, CU be <loDe to tu.rt.hSl" the 1nveaUgat1on ot 

card1ova801.1l&'&" elt1c1enq deveJ.opISnt. Some NCCIIIlaendat1on. ot turther 

atw11e. are as tollowau 

1. Make a ccrapa.r1eon betwen w1&ht and tM deftJ.opment ot card1o­

YUcu1.I.r .ft1c:1en.e;r atter a ...atel" of h1&h school. pbp1cal education 

cla.s ..eU'Y1tJ'• 

2. CClIIlpaft the illt."••• 111 the .tteot. ot a H&8011 ot varait)" 

football competition and a aeucm of tennis on the develop118nt and 

ma1ntexaanoa ot the ca.rd1ovucular etficiency or high school bo38. 
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3. Est&bUsh the level of oard1ovucular er1'1clenc7 and cCll'lpal"tt 

a p}q'81call7 acUv. arou.p of h1&h school males to a group ot p~81~ 

inactive high school alee. 

4.. Det.em1ne the ~ level of oard1ovaecular etfioiencyJ 

the amount of dewl~t. ot the ca:rdS.ovaacu.lar 57stea atter a Maaon or 

track c<:lmpetition, and the level ot card10vaecular efficiency alter ten 

weeks of de-tra1Jd JIg. 

;. Dete1'Bd.ne tbt leftl of cardiovasoular development of high 

school male. at the ~a1mdD& of th4t school 78&1", an4 compare this to 

the level ot card10Y&8cular ettic1e11C1 at the end ot the school year. 
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