
University of North Dakota University of North Dakota 

UND Scholarly Commons UND Scholarly Commons 

Theses and Dissertations Theses, Dissertations, and Senior Projects 

8-1961 

A Study of the Relationship of Selected Measures of mucular, A Study of the Relationship of Selected Measures of mucular, 

Agility, Power and Speed to Team Success in Highschool Football Agility, Power and Speed to Team Success in Highschool Football 

Roy Hokkanen 

How does access to this work benefit you? Let us know! 

Follow this and additional works at: https://commons.und.edu/theses 

Recommended Citation Recommended Citation 
Hokkanen, Roy, "A Study of the Relationship of Selected Measures of mucular, Agility, Power and Speed to 
Team Success in Highschool Football" (1961). Theses and Dissertations. 6040. 
https://commons.und.edu/theses/6040 

This Independent Study is brought to you for free and open access by the Theses, Dissertations, and Senior 
Projects at UND Scholarly Commons. It has been accepted for inclusion in Theses and Dissertations by an 
authorized administrator of UND Scholarly Commons. For more information, please contact 
und.commons@library.und.edu. 

https://commons.und.edu/
https://commons.und.edu/theses
https://commons.und.edu/etds
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/theses/6040
https://commons.und.edu/theses?utm_source=commons.und.edu%2Ftheses%2F6040&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/theses/6040?utm_source=commons.und.edu%2Ftheses%2F6040&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu


A STUDY OF THE RELATIONSHIP OF SELECTED MF.ASURFS 

OF 14USCU!.AR STHEN'GTH, AGILITY, POWER 

AND SPEED TO TEAi{ succ~s 

nr HIGH SCHOOL FOOTBALL 

By 

Roy Hokkanen 

A Research Study 

Submtted to the Faculty 

of the 

Graduate School 

of the 

University of Uorth Dakota 

in partial fulfillment of the requ.irernents 

~or the Dzgree of 

~nstor of F.ducation 

Grand Forks, ~forth Dakota 

August 

1961 



The "WTiter grate£'u.l:cy' aclolowledges his indobtedness 

to Dr. Henry Laschs, Supervisor of Graduate Students at 

the University of North Dakota for his advice and guidance 

in the preparation of this :research pap.3r. 

He fux'ther wishes to extend his gratitude to all 

those who generoW:ily helped in pron.ding tho statistics 

and information to make this study possible. 

ii 



TABLE OF COHTENTS 

ACK I~OlJIDlXH-!E~ • • • . . - . . . . . . . . . . . . . . . 
LI.ST OF TABLES • • • • • • • • • • • 0 • • • • • • • • • 

Chapter 

I. 

n:I. 

! !·fl'RCJD'UC'IION • a O e O G e Q e • • • • O • a O • 

The Problem 
Sub-Pro blew 
Heed F'or The Study 
Limi~"l.tions of t.he Stu~y 
Dofir..i tions 

Ri~V!El! OF ritLATED L!TEnJi.TUftE .. • 6 • • • • • • • 

PROCEDURE • o • o o • • • o • • • • • • e • • • 

'l1ost Pr.ocecl.urtt 
Tcstss The Push-Up 

T!1e Vert.ical Jump 
The Pull-Up 
Squat 'i'h.rust .., (Burpso) 
Fifty-yard Dash 
St:r·a.ddl0 Full-Up 

• • • • • • • • a o • • • 

Stt>".ti::;tice.1 l1Sasm~a 
'fests of )11.1scular Streugt h and Endurruicc 
'l'est of Speed 
'.rest of Ag:tlity 
Test. <if' il~yl(Je:;i v·l'::ness 

iii 

Page 

ii 

V 

1 

6 

15 

20 



TABLE OF CON'i'E1:·lTS - Cont inued 

Chapter Page 

V. S1fl..Si!ARY Ar!D co:!CLUSIOIB • • • • • • • • • • • • • 34 

Summary 
Ccn.cl'USlor..s 
Reoo::mnendations 

APPF.~ffiIX A ..,. . . • • • • • • • • . . . . . . . . . . . . . 
Scoring Sheet for Teet Items 

APFENDlX B •• t ., .,. • • ~ • • . . . . .. . . . Ill • • • 

Correlation Coei'fic:lant f er C(lY-cre::icc R~mk to tb.e 
'i' ..Score P.arJ;: Order 

Hank Co:rreltri:,ion Coei'fic:i.ent 
F:t~y-Yo.:rd. Da~h 

fa:mk Correlnt.ion Coefficient. 
Ve:r:··i:.ical Ju.:iup 

E.ar-Jr: Cor:-.:·elation Coofl'icicnt 
Pull-Up c.::-td ?t,J.1-·Up 

.:for 

for 

fo:· 

the:: Pu~h-Up and 

the Bm:1)ec an.cl. the 

th-2 St:r~Cillc 

• • 

Gtanc•.a:cd. Deviation and ~t:1 .... C\core f'or the Push-Up 
Sta~:da:rd D0v-lo.tion a.nd T-Sco:::e f cJ;- -the PiftJ·-Y~::'d D:wh 
S·i;anfu.c.rtl De\"iatiou D1d I -.fi co~,:-e fc,1~ "tl:e Vertical ,}u.u-:p 
Stt~n<l.~ :ci l1evis tion and ?.-Score for the Bt~pee 
Standa.Td Ilev-5.ation rmd T-f:corc :.:'o:c the ruJJ.-Up 
~tt1~21{:.~1")c~ l)cvl.:.;,tio~ 2..~-id T··"'S.c~:r·o :fci~ the St,r·aC.-c.ilc 

Iv.11-Up 

BlBLIOGRAFEY • • G • • • O e • e • e O • • • O • • e e • • 

iv 

36 

38 



·rable 

, -· 
2. 

3. 

LIS? OF TABLES 

Herm$ f'm.• Ar;o, Hcieht ~..:ad Tesrt; Scores • • • • 0 • • 

rr, S,..o:r.e u ...... l, 0~ ~·tr'-'Mn'''-'-l, -, v ·. .i~- ,. D . .. : •• "t.J u .. u., Dp.:>ed and Power _ • • • • 

CoIJ1pr:.!"'loon of T-Scoro Rank and Conference Standine. 

Co::ipa-dson 0 f Coni'eJ.·1.mcc St.amliI~G~· 1,r.t t}1 Test P.a;.tl: 
cLnd Average T-Scorc Rank • • • • • • • • • • • • 

V 

Page 

28 

29 

30 

32 



CHAPI'ER I 

INTRODUCTION 

The Problem. 

The problem of this study was to determine the relation of 

selected measures of physical and notor development to team success 

i..11 high school football. This study also hopes to add to the know­

ledge of the relationship of the selected measures of muscular strength, 

agility, e::::plosive power., and speed of football teams to their success 

iu the football season. 

Sub-Probl~ 

'l'he sub-problems of this study were to find the average results 

of various functional measurement9 and to correlate them uith success. 

The sub-problems: 

1.. Find the average team muscular strength. 
2. Fi.11d the mrc:rage t eam e.xplosi't'"e J::Ot-rer .. 
3. Find the average t.e&-n a.gill ty .. 
A.. Find the average tmln sp0cl. 
5. Correlate the averago team muscular strength with success. 
60 Correlate the avo:re.ee t cat1 e,::plos i ,re yawer ·wit.h success. 
7. Correlat0 the average toa.,-u agility with success. 
8. Correlate the a.ve.:-age t ean: s;:0ed i-.d.t.h success;, 

N~ed For The Stu~ 

While there are several e:·rnellcnt test,s of' general e.thlet:lc ability 

and many nnre tests of achievenent in s pecific sports based on the sldlls 

involved therein., there is a limited group of rau measures used a.s 

1 
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predictors of ability as they pertain to success in speoifie sports. 

The results of this study may indicate some esaential information which 

ean be used to develop educationally sound physical education and ath­

letic progra.ms. 

This study may also emphasize certain physical ~eaknesses and 

strengths among the schools participating, thereby adding to the theory 

that football 'Will contribute somewhat, to the development or the physical 

fitness of' its participant::. 

Sigerseth, 1 at, the Uiliv:::irsit·y of Oregon in 1941:., in an attGmpt 

to isolate ~md identify fru1da.i11ent.::i.l fa.ctol"'S that, underlie motor fit-

ness, found, in adcl:i.t:1.on t.o t i .e gm'll.:ll'6.l fee lior of athletic or motor 

ability9 three g-.coup f~ct,ol"B -tr.at appear>Bd to underlie motor fitness. 

They were identified asg (1) a strength factor of the upper body in­

cluding the shoulder gh·dle o.:nci arms, (2) a otrength factor of the lowar 

body trhieh includes the palvlc gil·dle and the legs~ and (.3) a factor 

involving speed oi' application of power. 

Anderson.2 
found power to be a.."'l importa.·rrli element i n athletic suc­

cess 9 and that t.her::i were greater dii'f erencea in power be ti.re en a thletic 

groups than with ot,hers .. 

DiGlovun..'113.3 indicated in his stu.czy 11 The Relation of Sel •3cted 

lPeter Sigerseth9 t•An Attempt to Isolate and Identif\J Fu.i-ld.umente.1 
Factors 'l'l1at. Underlie }·i>tor Fit.neso1/ Eugene, Ore. s Unpublished Ed .. 
Thesis, l 91i4,. 

2Roy Anderson~ 11 Physical Power Relationships, 11 Unpublish9d M. S . 
Thesis., Physical l:~ducation, u:.:rl:vers it.9· of Neu MeJd.co, 191/). 

>vincent DiGio·vum1a., r::1'hz Rela"i'.:,ion of Structural and Function"'-1 
Measur0s to Success in College A.thl0tics,11 1tesearcl!~gt.iar~~~, Mayl) 19~3, 
P• 1990 



Structural and Functional Measures t.o Success in Oollege Athletics," 

that raetors of body structure, muscular strength, and explosive poi:ler 

a1•e associated w:1.tb athletic success, howover, more studies are needed 

in these areas. 

Limi ts.tions of the Stpq 

This study does not purpoi•t to r-ez..ch ccmolusions that would be 

acceptable by football predicting standards in every locality. Various 

factors such as pley-lng experience, personality and emotional qualities, 

the intelllgence and comprehensive capabilities 0£ .,c.he youtbe involved, 

and the capabilities of the coaching staffs influence athletic perfor­

Ill!lnce to the large degree. 

Permission to conduct the testing procedure was obtained .from the 

administrators and coaches of the participating schoolse The test6 were 

administered to the varsity high school players from the participating 

schools in the Tri-County Football Conference in Hortl:mestern Minnesota 

during tha 1960 coapetitive season. 

The test t-ra.s limited 011.ly to those boys considered by their coaches 

as va::i.ss:tty players. This was an attempt to limit the numbe:r of young 

players so as not to affect the t.~ averages too drastically on tha 

various items. The mnnber of varsity pleyers on each squad ma.y he.ve 

affected CG!'Ga:tn tean1 a.ve1"'agcs:; as the larger schools mn.y have had 1i10N? 

actual varsity players participating than smaller schools. 

The f:i.nal lilitltation of this study is that its conclusions a"l'.'e 

drawn from physical tests only. There are no measures of -the players' 

:knowledge of the ga.!le itself, such as rules e.nd x-egi.,lat:i.onss and tho 

resulting reactions of boys to certain game situations. 
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Weather conditions during the games were not considered, neither 

vere the education, nperience and backgromui ot the coaches and their 

assistants. 

Definitions 

The following terms have been defined to eliminate confusion and 

m:lsundorst.anding as to the actual terminology used. 

Functional measures. - Functional neasuree are interpreted in 

terms of measured muscular strength, agility, explosive power, and speed. 

Yarsi:t'z players. - Varsity players are players who have won a let­

ter in a previous season as determined by their school regulations on 

playing t:tne accurmlated throughout the seaeon. Players who played 

regularly durii.,g and up to the M.me the test was given were considered 

varsity players. 

E!Plosive !?:?¥er. - Explosive power is the effect of speed on the 

rate of doing t,rork as suggested by the mechanieal principle that power 

equals force times velocityo P = FxV. It will ba dete?'I!lined by usi.'lg 

the vertical jump; height by jumping and reaching minus the standard 

height. 

Muscular stren~. - Muscular strength is the ability or the major 

!l!l.lscle groups to overcoma resistance as measured by the number of pull­

ups. 

Agilitlo - Ag-llity is the ability to make a rapid change of direc­

tion in bodi:cy movements as measured by the burpee or squat thrust. 



Speed. - Speed is the ability to move rapidly from one spot to 

another. This will be detemined by timing the members of each team 

in the fifty-yard dash on the football field m.thout pads. 

_Qga,nie (Fqsical) Developpen'!!• - Organic development is defined 

ao nraaculf:.l" s·trength acquired by exercise. 

Neuromus<!!J..l.a.T _2.t_Jj:>~;- !2eyeloJ?lI¥l.J:!~• - Neuromuscular develop.inent 

is dei'ined as skill and w.1scv.la.r CQord:l.:nat:lon as measured by th~ Burpe,e 

or squat thrust. 

~£~· - 'l'he t,eTlll success refers to the standing the i:.eam bas 

in the co:nferenca at the end of the football season9 t<ri th the team or 

teams with the best, percentag0 oi' ge.mes won at the top of the stax"'ldings 

and the ·team or teams with the least victories at the bot,tom of the 

sta.ndini:;s. 

Overload. - An overload is a:ey exercise -that exceeds in intensity -- ---
or duration the demands regularly ma.de 011 the orgmtlsm .. 



CFAITER ll 

REVIEW OF rm;LATED LITERATURE 

The benefits derived frm11 sports, and footbc"-~11 specifically have 

been contested and debated for a long t:lru.o, but on.1y recentJ;r hnve 

st1.1<Ues and investigations been made substantiating CU'U..!"ilS that arr:, 

tangibl0 ~;nefi·ts are developed through ~.rt:tcipatio}:1. P.JJJOng the :ma.:ny 

bene:c.'its gained f:rom playing football, for instv.nco, is th0 d~relopme.?lt 

of' nn.lsc·ule,:r otrength e.nd coord:L.,w.tion, s.giLi.ty and po1J0r., and a strong 

he~l·thy body., 

Ce!"tain studies by coaches s.x1d ph:ys:J.cnl education teachez-s uere 

investi&"D.ted in the area of t,he force~i of. T!m.'::cu.la:r· strength, agility, 

eJcplosivc power and spe1;:di and t,b.ei:e 2:e1Ht1on of physical conditioning. ~. 
}::2sse;r1.. def':tn.os good phyBical condit:to;:1 D.s t:iw.t, within the 

limits of one's innat;;i ce..pae:t t:r:; t.hc bod7 i.s .fu.nct1.on:LT1g efficiently. 

c1.gili t.y, power, speed:> endurance a'<ld w.iscuL-~.r coordination. The pey­

sically trained person is ta:r superior :i..n work output to his r elatively 

uneondi tio:ncd co1.u1t0rpart. 

43enjru1rl..n J-asseyi Ph. D. F.A.C.SoH. Unive:rsif.;IJ of ?<'t<!.ryland~ "The 
Kinesiology of Height, Lifting9 n Bl'own ancl Co.~ J.959 , Po 15C. 

6 
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Tests oE :strength; e:."'.dU!'t=.nce, power and agility ;1ive sctrr.':.') indication 

ryf cme' s st.at.u.c,, m th respect to overall !!IUSCu.lar efficiency. There are 

many tests recoam.ended for measur:lng muscular efficiency, hut the 1tems 

selected in this study general~ A'ef'l.ect those :tncluded in w..ru:1y of the 

phys:tce.1 f':l t,ness tests of to<.lay. The pull-ups, puEtb.-ups, sit-ups, 

Burpee, i:md vertical JU:'J.J), cover the uajor ~egment:J of' 'lihc body9 a.11d 

in gene:i."'lll., :ref:1.oct uuscu1a·r ~-;,;:r·eri .. gth, power, 0i::i.d.u:ranco, and coordination. 

cf cm:Tele.tion f or the f if',.:,y-yru;~d dash ca_·rryi.11g a foot.ball with a series 

The followir,g i;.n.portant ::.:.oi nt.s ue:re :::tud:i.ed :in ·t;ho Ton-Year Su:r­

v~- of l1'P..;rsiee..1 Pitnesn 1r Gs"li~1 at Yale Ori..iversity conduct,ed by 5.'. !:;r1d.11 

Blesh, end Alfred Scholz3 (Yale Un:1.ve:c~:tty), New Haven, Conneeti-cut. 

To indicate the a·trengi;h of the upper-arms the follow-:i.n,g ·i;:ast 

1. Pull-ups - pt:iJ..rus form1:cd oos use<l on -the horizon·tal bar and 
the body pulled up until the chin was evGn ~::i."trh Gr al,ove 
-the 00.1·9 no s,:-ay:tng. 

llli£. 

2D. K. Dra.ce.ll 11 Valicli ty of Football Aehievement 'l'ests as Me.a.su't'es 
of M:>to1· Lee.rn:tng and a s a 'Pc.rtiRl Bas lo f or t ho Selection nf Players/' 
Research guarterbx·, 1~:373$ 1943 . 

3·r. ~rvin Blesh, and Alfred Schol::;. (Yale Un:i.ver~d.ty) t1Ten Year 
gu.:rvey of Physice.1 Fitness Tests at Yale Univ-ers:lty,11 iJow Hc1,v0n1 Conn. 
Ph.D. Dissertation. 



2. P-ash.-ups - starting position lying prone on the floor, hands 
directly under chest1 no sagging of back was permitted. 

'l'o iniiicato abd.omi..YJB.l and hip flexor strength the folloldng test 

1. Sit-ups - from a sup:!.ne pos:ttion., bands behind neck. 

2.. Vertict".1 jmnp - disteJ.100 "cet1-100.n st.and, ng :reach and jumping 
touch. 

3. Fence vault - using the hands. 

4. Broad jump - from a standing position. 

The results of this study revealed that the strength of abdominal mus­

cles, indicated by sit-ups, seerno to be de'1?';:-,lo:!)ed much more qutckly 

than the arms. 

!Pinal observa.tio:n of t,he dat.a of tM.s study ind1.c.ates that an 

individtm.J.' i:; strength, agiJ.1.ty c:1.nd coordination can be improved in e 

:rat.her short. perlod of time v7he!'e conoent,rated F.lffort :J.s placed u:rx:,n 

With thlr:; :in :nri..ndll mB ... 11y coaches set np a prorr.r?..m ,yf conditioning 

their f ootooll squa.d.s through regular e::a:e:re:lsing of those J:Rt.~~1 e r,.roups 

r:-..ost i.leeded in the pe:d'o:v:·mance 0f the snor.t i:ikJl:1 s. 

sustain the player :'tn a fl"'.lendly ge.l!le, ln~t, where the object:ive is to 

win in competition, the chances e.re thr.t the sp0rt,, b;y it.self, wiJ.l not 

develop the level of st:r\'..~ngth and en.durance th.at cc,-ri.:i_:ieti tion deJ1ands • 

. ,. ·-..s1 ___________ ..._..______..., ___ _ 

1&cy-mond A. Weiss, 11 Do Sports Pr<>duce F:ttness111 l~-E!!±. .. ~llcalth 
P._l:~L9_al_ F-<}~~~; .. ·_:::J?e~!~.~~~!2..li:, }..h:?:-ch-9 1961., p ,, ;?n. 
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The typical practice session lacks something t~t is needed to build 

and l'!laintain strength and endurance. In some sports intensity of ex­

ercise is lacking. In other sports, the missing .ingredient is rre­

queney. Sports that le.ck both intorw:t ty and frequency ore lea.st cap­

able of building fitneos. 

Int.enBity of exereie:e is assce:ta.ted ~1.t.h tho building of strength 

and po1trer and is regulated by the am')tmt of resistance to be overcome, 

Footb2J.l seems to be a.n a.etiv.:t.ty in which strength ie bi).ilt, b°,J e:ii:or­

oisi.ng and drilling for the specific purpose of developing power and 

strength. 

Frequency of e:r.erc:lse is ~.ssociate.d with encr.:i.:rc.nce ai1d lo regula.t,~d 

by t.he length of the intel'""vo:'.1 'between actions e..nd tho 1~tcnbe:r. of a~t.ions. 

H~.~v spo:rts h~.ve reJ.at.ively low fi>eque'!'lcie3 :fer the in.dividua.1 performer. 

Football has roore rugged and cont:l.J"l.ucm.3 c"V"tGrcise; which io coJ1dul!:lve to 

the building 0£ endurance and pcwer, although it st.ill CD.!ll10t appi:~)aoh 

the iu.timat~ for d6'"'1clopmsnt. 

fact..,rs in what. wa::i ealled ge~er-al motor c~.paci ty and n..io t~r ability, 

1c. H • .McCloy, i'The Noosurencut. of Gcnor.;~l M:>tor Capsci ty t'.nd 
General }btor Abllityn1! Surmlernent to Research om,rteply, 5:46-61, 
(1~1.e.rch, 1934). ., -~- - ---~·--,';,l.~---
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these being (1) strength, (2) velocity, (.3) large muscle coordination, 

all of which can be tested by the previously mentioned ti tness 1 tems. 

In 1924 Collins and Howe1 of Wellesl.y College cri ticall7 examined 

various tests of ph:yGic.u :f'itnees and concluded that ·l;here wae no single 

test to measure fitness. The problBD1 was tel choose a variety of tests 

t.rhich would differentiate subjecta in good condition from subjects' in 

poor condition. These authors proposed a schedule of tests including 

the fifty-yard dash for speed, as well as other climbing, jumping, 

push-up and pull-up items. Endurance ca.me forward from the Wellesley 

studies as the most desirable emphasis in physical fitn,ess. The study 

demonstrated close relationships to circulatory - respirator:, condi­

tion and to training of the i.."ldividual. 

Individuals vary in their capacity to benefit from exercise be­

cause of hereclita.ry limiting factors a.11d differences in body size, 

strength and structure.2 

An o"l'erload is any e:imrcise thl:i.t e:::ceedfi in intensity or dU!\~­

tion the dem,•;tnds rogt1larly made on the organism. 1-mscles grow lArger 

and stronger only when their pulling power is taxed to the raaximw11. 

He11ce, sprint running, push-up:::, and pull-ups are among th0 excellent 

muscle builders, a."'ld correspondingly tests of strength) 

The re-evaluation of t ra1ning procedures, plus the need for 

J.v. D. Co lli.ns and Is . O ~ Ho1,:e, 11 The .Heusurenent o i' Grgrutlc a...-id 
Neuromuscu.l.ar F~tness,ri Ar.a.erj~?mrz5.ca1 l?~.ucation Review:, 29:563-71, 
(Dec6mber, 1924). 

2Art,hur Steinhaus, 11 The Role of Exercise,n JoUI·Ml .of Health -: 
Physical Education - Rec1•ea~1,.2,!!, June, 1943, p. 345. 
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increased emphasis in those a.otivi tiei:: which build strength, agility, 

speed, endurance, power is necessary :if t.hey a.re to be used to gau~ 

t.ea.m succe3e in football. 

M:icKonaie1 found that increase in fitness depend.a less en the 

n-~tu.re of the sport than on tho methods used by :7.nst:mctors in cont.rol­

ling stndents' activities. For exiimple 9 it ;,s poseibla to make football 

more producti"tre than at present, by changing pract.:l.c,e teohz,_i..ques. 

Thus in h5-eh school football, as vell as col.'legG~ co;1di.tioning 

of the ct.thlete begi,1s weeks befoTe he actrmlly plays 1n a ga:-ne. Th:ts 

p:re-seaeon cond:i.tioning progra~ 1.s c,f'.rrie:!rl on w:J.t,h :.,ract5.ce on skills 

speeific to football ns well e.B ci:Ll:tst,llenics. C~l:1.sthen:tcs ha.1r0 been 

considered :blportant for they p:rov:lde a controlled fol"'.!] of exer.ei8e 

f/Gtentiou., Foot.ball co~.ches beJ.5.eve ths.t c-.:-~d condi;i:ion1.,ng Y:T.ot. only 

bu~.J.tls t}le body~ b~-',:; 1:1.lso conrl.1.ti:i.ons aga.:Lnst 5.njury, prov:tci ed. a,lJ earne 

sea:Jon for a f.ootbs.11 tem:i o,_11.d th(~ q,1est.io11, of jue,t h ... 01-r much phy~~-c~1 

.,.._. ___ . __ .... ..,... ..... _.. ___ .-... .. --... ·-....... -.--···---·--.... ----·-----·- ·- .~-... -.... ~ ·-~-----------
lno11ald J,acKeusie9 

11Effects of Various Physical Activ.tt:tes on th8 
Pl'7',rf,1.0,}.l li'lf,1.~0SB ,~,f tTn:tv·:1r ~~ity .Mn l'.}r: Ra30,"'.:l'Ctl C).ua rt,·;,:i:•:i_-,;·,, l t:l.~~r;,. 1935. - .. -~ .. ~-----------· -·- ··-~ .. ., . .,. 

2c ~ Wo Ht1.:rtme.nil 111·J1IB:'~ Coiu:M:t.1:rl:iEJ;; .".. Cood J?.:.,.:rt.'hs.11 '.t'e£•.m?i1 

Roscarc~ _g~~r~, 1:83-94, 1930. 
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cent of victories of a team, i£ ve know the ph7sical size ot a squad, 

if it engages in winter and spring practices, and the per cent ot 

home games it schedules. He further states that a successful team is 

one that wins the major portion of its scheduled games. 

D1Giovanna, l meanwhile, in his study of the relation ot selected 

structural and functional measures to success in college athletics, 

related that, within its limits, his investigation tends to substantiate 

tre common claims that factors of body structure, muscular strength, 

and explosive power are associated \.d.th athletic succ.ess. 

Pa.rk2 notes that athletic success for men depends on .mere strength 

more than peysical fitness with the strength index of teats being the 

measure to apply. Strength tests are, therefore, highly valid I!l0aaures 

of a.11 around skill in sports, or general athletic ability. 

Park3 .rurther relates that at least half tho coach's succes~ in 

athletics is dependent upon picking the right participants to train in 

the beginning. Although poorly constituted men become fair players in 

a sport, the champion athletes are rich in the constitutional factors 

supporting above-average motor ability. 

Willgoose4 asse:its that in ms.ny respects athletes are born, not 

made. From a kinesiology and body mechanics point of views, the man lr.l.th 

lDiGiovanna, loc. cit.,p. 199. 

2Bessie L. Park, 11 The Relation Between Physical Fitness and 
Succeso in Physical Education Activities," ~search guarter9'., (Sup­
plement, 1935), p. 263. 

3ill.g. 

I.earl Willgoose, "Body Types and Physical Fitness," Research 
QRarterly9 September 1956, P• 26. 



broad shoulders and narrou hips is engineered for high functional ootor 

ability. While the boy who :Ls "pear-shapedn suggest one problem after 

another when motor ability is solved. 

Physical fitness is a prime requisite for success in ba.sketba.11. 

A team's fitness often IDakes the dif'ferenee between a mediocre season 

and a. good one, and is ofien the determining factor 5.n ea,mes bot-ween 

closely matched rivals. 

Va.ndenburgh1 has associated a direct relationship bet{Jeen th~ 

ti.~e spent in th~ physical and psychological preparation of a tsa.m, 

and each member o:f' that te[-!m, and the degree of team suece3a.. An or­

ganized plan for the development of physical and psychologicru. f:i.tness 

will help to insure this success. Although conditioning in the first 

months of turnouts is important., for lastin.g success a, conditioning 

program nmst continue throughout the season. 

DiGiova.nna2 found :tn his study that height had som~ bearing to 

success in footbal11 while weight.9 speed1 arm. push, e::cplosi·1re power 

and strength were of greater :ilnportance to ultimate success .. Other 

conclusions from his study ·weraa 

1. Within its limits this inves tigation tends to Sl.lbstant,iate 
the conmon claim t hat .factors of' body structui~e, muscular 
strengthil and explosive pouer arc associated with athJ.ot:lc 
success. 

2. It a.J.so reveals that these factors are of varying importance 
to performance a.bill ty in different sports as is indice.te-J 
by the tendency for each sport to have its oun unique pattern 
of success. 

lBill Vandenburgh~ n Physical arid Ptlychological Gond:i t i oni ng for 
Competitive Basketball," J~l o.,! Healte_- -~'!YSica~. Educ.a.t:ton .­
Recreation, Nova~ber, 19561 p. 42. 

2DiGiova."lll!l~ loc~ cit.~ Re~eareh g:t.iarterly~ Nay~ 19~3, p. 212. 



3 .. Conformity to a normal pattern in these factors is non­
conducive to success in athle·tios. 

Ine&lllUch as the results of tM.s . etudy reveal that, for the group 

studied, different sports tend to favor individuals i.rho a.ra uniquely 

patterned struetvrd.l,y and f\mctionally; the study has educational sig­

nificance in that 1t should help the physical diTGctor to guide in­

dividuals i..'lto aoti vi ties in which they are more apt to :f'ind suocass 

and enjoYJ!1ent. It should also afford the coach rough screening measures 

for his athletic squads. 

The results in these tests substantiate the general conclusion 

of the stuey that factors of structure, strength, and power are asso­

ciated ilitb athletic success and that dif'ferent sports and athletic 

groups tend to have unique patterne of success. 



CHAPl'ER III 

ffiOOEDURE 

The participants in thia study consisted of one hundred thirty­

five high school football players from eight competing schools of the 

Tri-County Football Conf"erence in Minnesota. The boys 'tlmre mostly 

t'rom the jmrl.or and senior classes vi th e. f e"il sophoroores selected by 

coaches who fel·t the boya ware of varsity caliber. 

The test battery of six it0ma was administered to the athletes 

during the filth week of practice when they were judged to be in good 

playing co11di tion.. One practice period uas taken "<d th each team di vlded 

into groups so e.s to utilize their practice time :more efficientl,y. 

Records of results Here taken with assistance from the respective coaches. 

The athletes wez·e thor,,ughly acquainted id th the test :1 tema before 

-1:,he testing took place~ since most of the players had been previously 

e.."'Cposed to similar :l te:ms i11 the Minnesota Physical Efficiency test for 

a period of yearo in 1·egula:r plzy-sical education cla~sos. Little e.."t:­

planation of techniques -was necessary .. 

Before tile actual tentiug began e. short warmup was given. while 

necessary equiµnent and f'acili ties ·were prepaMd woll in advance of 

the ·ceoting period. 

The f'Jequonco which ua:s em.ploy€..>d iu t.he uctua.l testing ,,ms P...S fol­

l0t-1s: a prelir:d.nary ,mrmup, followed by tho push-ups, vertical jump., 

15 
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pull-ups, Burpee, fifty-yard dash, and the straddle pull-up. The 

participants wrked without. football padp in each event~ Each squad 

finished one item before going on to the next test item, thus giving 

the subjects ti."le to rest a li.ttle. 

~!, Proced.~ 

Testes (Numerically scored) 

The Push-UQ 

!l._~ose. - To test the strength and endurance of the arm and shoulder 

girdle muscles. 

!guipr:1e~. - Football practice field. area. 

§._ta_n!::"lf{ P2~J,ti<?!!• - The ~thlete assumes a f'ront-leru".ing position with 

the ueight supported by tho ht.?'dfi and toeo. The body is held straight, 

arms fully mct.end.ed should.er ;,ridt,h a.part, i'ingers pointed forward, legs 

fully extended m.th ·l;he anklee i:'lnxed so that the bott om surface of the 

toes is on the floor. 

H:>vement. - The pupil, at a signal to start, flexes the arms and louers 

the body un:til the chest touches but does '.\1.ot rest upon the ground. 

'l'he pupil next pu~:hes up to the startine position by fully extending 

the 8.l"I!lS. These movements are ropee.ted. a s many times as possible. 

Scoring. - A score of one is recorded for each completion of the move­

ment done correctly. tfo ,=;core is recorded if: (1) -the pupil rests in 

any position, (2) the back bends, (.3) or uhen hips move upwards or 

dow:nwardu before sboultlers Dl'.>vo. 

The Vertical J'l~.E 

PurP9S..Q• - To test eXplosive power. 
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Eoui:ement. - A smooth wall, a. piece of chalk and a yru."'dstic'.!c• 

S~inR -nositJ.on. - The s'!.lbject standsjl f'ace~ a 1,mll, feet togcthe~"', 

toes touching t,he wall, heels on floo1•8 and w:J:t,h one bE.nd ha rea.ehes 

as high as possible kee,ing the heels on the floor and also keeping 

ru-.nd ::~nd for3a:rm against the ire.111 and inakes a mark en the wall m. th 

a short piece of chalk~ 

}bvement .. - The subject then stands with his side to wall, swings both 

arr:ie 7igorously l:tnd makes a jl.lli'.fp vertically irito the e.ir reaching up 

ard touching the w.11 a.o }dgh a~ possible for bin to touch, and thus 

marks the wall iti i;h e second liJfil·k. 

Sco,r;Lnfi• - The dista.'1ce between the two marks is the individuaJ.'s re­

cord. The dis·i.:.ance i~..1 mGasured and the better of two trials is J:'ecorded., 

Pu.rpose.. - To test t.he stren.gth a.l'J.d endttr"ance of the muscles of the --
shoulder girdle and arms. 

~.!J?~• - overhead laddersj horizontal bar, chinning mi.r, or hori­

?.ontal pipe high enough so that the perfor-.i:ner may hang at full length 

without touch.i.ne the floor. 

~~art~_g pos~io~. - The athlete assumes a hanging -position on the bar 

,dth arms and legs fully e.."Ctended~ grasping the bar with an overhand 

grasp , ( pa.J.ms out ) • 

keep the knees strs.i ght t1..nd pull up unt.:11 his chin is on or above the 

bar. H<e then lowers h:ls body to a complete free hanging position. 

Scori_ng. - One score is givan each time the pupil raises his ch.1.n above 
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the bar in correct fom. No score is given ifs (1) the pupil kicks 

or swings, (2) he £ails to raise bis chin over the bar, (3) if arms 

are not straight when he lovers himself' to a hanging position. 

Sgpat Thrust - (Bp;-pee} 

Puroose. - To measure tho agility of the football squad members. 

~~nt. - I'1o special equipment was needed. 

Starting position. - The subjec·h et8"..ds erect w-lth a pa..rtner placing 

his hand on the head of tho subject doi'a.g the test. The partner will 

hold his hand at tmt height 1.mtil the test is con;,let.ed, thus assur­

ing t, full standing posit,:ton at the end cf oa.ch cycle of .movement. 

The oubject bends to the squatting position placd.ng his hailds on 

the floor, arms between the legs, on the count of two 1 the subj etrt ex­

tends his legs straight backward, feet, together. On the count of' three, 

he 1·esum.es the position he was in at the count of one, and on the count 

of four, he resun1es the starting posi tion9 upright with hands on hips. 

:East position m1mt be taken defini teJ.y and deliberate]y. 

§._cori9t';• - The test is to deter.mine the number of ti..T11es e pupil can go 

through the complete cycle in thirty seconds. Failure to execute ar!3' 

of the pooitions proper'.cy' results in no count for the complti-te C'Jole 

in which the failure occurred. Each cyel0 complet.ed according to 

directions, is counted as one successful completion. 

Pul.,,oso~ - To iaeaoure the speed 0£ the pluyers involved. 

fftuipmpnt. - A stop-i?a:t.ch w~ uced to ·time the ev{mt,. 'I'he foot.ball field 

was used, from t.ho goal line to ·&he fifty-y1:1.rtl line for the c'l.i~tfmea,. 



CHA.P.l'ER IV 

ANAL1BIS OF DATA 

The purpose of' this study was to determine the relation ot se;t.e,cted 

measures of pbye;f.cal and iooto:t" development to team success in high school 

1,'ootba.11. Only these items vere selected which diatinct:cy related to the 

measurement of strength and endurance. This factor necessitates the 

elim.i..nation of eGtabliehed groups of tests which measure ma.ny other tao­

tors of physical fitness. It became necessary to select only those test.· 

1te111s uhieh spec:H':i.cally related to the measuremcn·t of organic strength 

t".nd neuromuscrttl.,'ll'" skills. 

Statistical i;;oasure 

Since ther0 -were no established nor'JllS av-,:1.ilable fer comparison ot 

ref3ults of the vnrious test items, the average 1'!lean (M) of' the llnh,'P!'OUped 

data for ench ·test was fotmd, folloued by the atandard d::r7ic.t:1o:i { CJ ) 

&nd then the rank order of the '.I'-scc~s of each te6l.!l in ct.?.ch selected 

measure. 

The mean is the arithmetical average. It is ol;>tained by adding all 

of the scores and dividing by the number of individtw.ls. Aft,el' all the 

toa.:i,1 averages were found, the :raaan for all item.~ 'Was found by dividing 

by the number of tee.."TlS, (eight) • 'l'he mean is based on eve::.·y score in the 

distribution and Gi."lce it is a matheua.tica.lly derived value, it may be 

20 
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used in praotioally all statistical procedures.1 The formula usedi 

~x 
M=T 

The distribution around the mean usually is interpreted by the 

standard. deviation, or S. D. (It is also designated by the Greek 

sigma ~ ) • Since it is the m:,st reliable of the measures of va....-1.a­

bility and f'or that reason it is emplo,-ed widely in resea.r~h. It is 

more easily defined aa the measu:t"e ,rhJ.ch ind.i.oates the r.catter or spread 

of the niddle 68.26 per cent of the ~corer; +..akon from the me.;.n of the 

distribut.ion. 'W"non .mea.t:ured off above and below the nen:n, the st.1::,ndard 

dev:tation ,.rJ.ll design.ate -the l:'.'1.1a5:te <.lf the t1.ro-th1.rc1s of. the d5.strlbu-

~ 

tiou. ~ The formnla usetl in t.his ce.ae was tr.1.at m~etl f C>T u.ngxou.pod data. 

Tho standard deviation rna,y be interpi•eted in tho :fol.lowing manner: 

ro" .. HJhJ..y t,ro-tlrl.1-ds of the cnoes 1.n auy normal distribution 1:ril.1 fall 

within the limits of ones. D. below and above the ru.eun. If. there is a 

large SG D., it :to an indication of a large cJll'.mnt of V<.:u-iability. The 

S. D. is su:o.11 if the t.otal :.."Emge is s.-u1a.ll and the cases cluster a.-ound 

t.he meano The S. D. be co;nes 1arg,3r as the rai"1ge in.crc-cses and the cases 

Usi:i~ the raw score, the moon!' and the standard dev.iai;ion t(u .find 

the T-scoro, the t.o~e were then re.nked in a T-score table. A fJ.nal 

T-sco:re averaie rank was found. to 1ae.k0 it easier to co:rraJ.ato the rank 

~1. G~s Scott tlnd Esther l<'renchj 11 Bvaltw.t.ion ~'!. ~'.1°.\'':?5.cn1 Rdu­
cation," st. Louis: C .. V. Mosby Co. 1 195011 P• .310 .. 
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of i .1-ncore 'to the conference tt,nk at the end of the season. The formula. 

uocd ue.s:; 

T-score -· 50 ~- lO(x-?•!) 
~or S.D. 

T-.~oore is the distance of a record frorn the mean of the xccorda. 

IS the record, or !'a'W score is eqt.".e.J. to 'tha r1ean of the :re.:H score, tbe 

T-scc,=~·o is equal to 50. If tbe perfo~~es are ccnzide::rcd to fall 

wl·ch.i;i'!. f.i,re st;;:.ndru:il de•riations 11bove and belo-rN the rn.ean, .then ea.ch 

'.~·} ~i·,n . . tlr.·"'. {~ c' '"'"'"t "'t•~ ("ll .• <= "'n t]~ 'I to °' 0 - .... _ ~ v~ . . .«, •• ,:,.., .. , .1;~ , .. 1 .. • , .. t,'> , ; .. .:. .a....t.. --~ , s.nd hence ·the T-score of' 100 and 0 

axe J'~ive standard devie;tim1s above and below the mean respectively.1 

~~-cco:ce fc.:r.mula v78S ti.sod .. 

T-score = 50 H .lQ,(x-212. 
<;y'Ol' S.D. 

?;;.,.hJ.os in the ar,per:.clix show the standard deviation and T-score 

ccBte,r:tso;:i;s of each tsal'1 ta each :1 te:w of m{' .. aeu.remen'b. 

To show i.:.he degree of :reb.tionsltlp bet·weeu "two OI' J!lf)!'e s~~:des of 

dnta the r,rocos::; r.f correlo:tion WEJ..S u.~ed. The caJ.mue.tion of P (rho) 

was b-.f the :cethoc1 of. rnnk difference .. 

not indic2.tc tto VD,h~.e cf a cc0f :fic:tcnt of cor:relati cm :u-:i ·w :..4',r.o of a 

po:;,·c0;1tagc ~ 

-·--·-- ""·---- __ ... -~---·--------.. --·------- -----..__ ... _ ... ~-----
1charles McCloy a..Y1d D.,rothy Young, Tests and Meas1U'0Jnento in Health 

e.nd P'nysical Education, Neu Yorks Appleton-Cerrt.uxy-Crv.fts !no. , 19541> 
PP• L.23-1,25. 
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If t here i::; a relationship bet1-Jeen two ae:r-les of data, one series 

of data. may be predicted from tr_..e other. The accuracy of the prediotion 

depends upon the size or the clogree of relationship.1 

AH,hough the interpretation of P depends upon the variables under 

consideration, the following is a fair guide; P of .00 to .20 = neg-

ligible relationship; P of' .20 to .40 = slight 1 .. ela:tionship; l' of .40 to 

.. 70 = substru.1tial relationship, and P of' • 70 to 1.00 = high t,o very high 

relationahip.2 

The following results ~ere obtained by a careful analysis of the 

dats collected in this study. 

~s of ?fusm.'.lar S fa,cngth und Endurance. 

Push-Ups 

The Wl'i tor foux1d a wide ru!lge in the 'l'-sco:ros br/..;·;-reen the }.i.ighest 

s core i'or team H, 7.3.5, to the low of 38.1 for tewn C. The '£-scores of 

of tl1e t1Jo l eading t earn...s in the confe:rnncoc Only teru.-1 H joins f a.nci G 

in a T-sco!'o average over 50P The :ccm:.dnder of the t.e~o r;;i.:&;: belou 50 

in 1'-scor-e r~rik. 

A <lefini te correlation bG't-;,1es:n the T-score s e:ver e."-::;:s i n -thi s YJ-D..,_t;i-

c·\,.1..l 2.r test i tcia t o the conf c:-cen~e r&nk :ts cv:1.c.onccd by the 1',2c·c t:10 

bottom tcmnc at th0 end of the t,oason 'tend to :r·a.nk low i n t he push-up 

T-score rank • 

..---... --------·-~------ -----------··--------
lI]~;~. 

2charlea McCloy and 1fome. Young, Tests and Measurements in Health 
and Physical Education, Appleton-Century-Crafts , Ne11 York, 19.54il p. 19. 



The standard deviation in the push-up vas the highest (4.3) ex­

hibited by any of the si.x eeleet..ed i terns, due to the mde range of. team 

average scores. The range extended from 35 pt1sh-ups for the high to 

19 .. 8 push-ups for the loweet average. 

Pnll-11ps (CVerbEnd Grasp) 

The T-seore rank in this :ttem found the tesms very cloE:cly :ranked 

v.lth a high of 53.2 to ~t low of 1~7.8. Bees.use of the grouping of the 

T-scores, 1:1.ttle corrclt:tti.on can be found in t hia test :i.tem betve-en the 

T-seore average and the conference rank. The only consistent perfoT"'aance 

was eY.hibit.ed cr.:r team H which ranked f:tr·st in the T-saore l'ank and third 

in the conf'e.:-ence s-t::mdinr,e. Both F and G ranked low in this pa.rt:teular 

item. 

The rn.~ruis of team averages rariged from a high of 9 to a lovr of 5.3 

pull-ups. Due to the close gx·ou!)ini of the t1eans17 the standard c1erla.­

ti.on wae 1.25. 

Stradd1e Pull-ups 

This item part,icularly de\,.-;l.a·<ietl f rom the co11fe:;.:ence rank st~nd­

ings by reveaHng Httle correlation from T-score ra.nk to t he final 

standings. A wide re.nge) of T-scores 1-1as reflected by a high of 63.4 

to a low oi' 26.I:-• The bottom ·c.e.ams , E, c, e.nd D :i.n t he con:tcrenec 

stand.i.ngs , ranked high in t.hls particular it.em. The co-~l:i.am.9i ons G 

a11d I1' ran'ked si."'{th and seventh :tn the 'l'-score rating. 

'£he average means raneed from a. high score of 26.3 to a lou oi" 9. 

The wide range resulted in a standard deviation of 4.4. Attitude of 

players, plus a failure of endu.r@..nce aroong many participe.nts probab:cy 
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accounted for the extremq low scores for uost ot the tea.ms. 

?est of Sp~ 

'i'he F5.fty-Yard Dash 

All 'the tea:ms, except for te&'n E, ranked above 50 in this parti­

cuJ,1.r i ten. The T-scorea f0r the other seve:o. teP.ms rungcd t.rom a high 

of 56.7 to a low of 51.7. Three teams tied w'ith a 51.7 T-score, 1-rhile 

·cvo terua.o t.iod at 53.3. Tee1:1 D ranked seccnd high with a 54.2 T-score 

rating, and tealil A, a i'ourth place .i"iaiohar in -the co;,1.fc:rGnco, re.nked 

first with u T-score of 56 .. 7. 

Since all t.he teams w0re closely g14 0~ .• ped in their '!'-score ra.'1k, 

little correlation could be seen to ·t;heir conference rank • 

. The standard deviation in the fifty-yard d.aah f'or all the teams 

was 1.2, emphasizing the close grouping of average mean scores. 'fhis 

particular item did not indicate aay speoial correlation to eventual 

team standing. 

Squat Thrust or Burpee 

'l'his test iter~ revealed e. wide ra."'l.ge of T-scores, from a h.1.gh of 

62.? for team E and F. to a lou or 31 for tea:r:i D. Cnnfer.en.ce Co-chn. .. m­

r::tons , too.ms C- ic,.;.'ld F ron.1.ced fourlh n.:."lcl. neventh respecti"?'ely in the 

'f-score sto.rul:i.np;s. 

'£he c·tandard cl0v-la:'~ion was .63 for all cJght t~El.!!,S in t.he con-

fere:=ice, indicatine a vetry close grouping of mean scores. The T-score 

rank of this item indicated vm7 little correlation to the conferenc0 

standing. 
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Test or ~los!\feDess 

Vertical Jump 

The T-ecores in the vert,ioal j'UDlp ranged hom a high ,:,~ SS. 5· to 

a low or 25.4. .The standard deviation for the item vas 1.3. Co-cham­

pions F and G ranked f'ifth and sixth 1n the T-ecore rank order, in­

dicating little correlation between the score and the eventllal con-

ference rank. 

'1'1:~m H con~::t.ste;rtJ;1 ranked. hlzh in the ovm-all T-ccore rank ot 

a.11 i tor..m, ·while team G rauked above 50 in four :l.t.cr.1.~ and tho nther 

cc-chaJ,1pic::! F; ra:'tlrnd nh,-~vo 58 :tn only thrc<?- :t'te:m.a. I:ri. the f:t~aJ. 

T--.'5core 1·0.nk.:1 t.eaui..<:; R, C and E wm.·e -the only te.f,Jll!:1 t-0 rank c.''!)oVf; 501 

t)·y:3 othe:r fi.ve tP-&il.S A, F, D, C a1.1d B :re...'rlking from. L;9.J., to L:5.6 in order. 

An a~;st1.apt.:ton could be rr..ade that those teaw w:t~h ext;:reHel;rr large 

pl":.yere :i:al'.1.lte<l. 1o~.r in S!,e stl <:?.i.ld ·~1,e pull,-u:p measures, but high in arm 

strength &'ld a:f-1.li t.y m,~asures. 

The top four t.ee.ms :ln the conference stl:':.ndings t3nded to stay at 

or ner..!.I' the top :J.11 tho T-scort-i r(.;.nk order, a.1thc-ugh Co-champ:T.on team F, 

itself, ranked low :t.1'!. T-score avers.e;es. There 't·ms no direct com~Je.rison 

of the rank o:r conf e1·ence standing: t::> the '1'-score averae;e rank. 

Table 1 shows that there is a signif:1.cimt difi'erence in t.he 

average weight of players on aach t~1. Go-cha.mplons G t.'!....'1d J? had e. 

much higher team weight average than the rest of the conference members. 

The table also shows a significant dil'f ercnee in the a:veragc a.gs level 

of the squad msr-1be:rs of the respective toa:ms. 'l'he top f'o.ur tc-:arlli ::tll 

had an average o.go level of 19 or better, while the lal?t t·our tee,_"lllS 

averaged on~ 15 or b0'tt.eT. 
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B0eause thio study only measured muscular strength.,. cpeed and 

pm:mr, age and uei~bt factors were not correlated :lnto tho .f:i.nal re­

sults. The final conference sta11dings w.y have been influenced s:tg­

n=tr:tc-.antl)r by such variables as ,laying experience, personality and 

emotional qualities of the players .1nd capabilities of the coac:hing 

staffs,. 



TABLE 2 

T-SCORE RAl,1K OF STREHGTH, SEE:ED Aim POWDR 

- _____ ._... 
..,; .. --.--~--..-,:--,..~·---·........-, --· --·-.... ---... -,.,·»----·-~---....... --

V crt,icE>.l Push- J:1.n:re~ Full- Fift:r-Ye:.i.•d S trad/1...ie 
Jnm72__ Jh?~-· _.!JJL_ Dneh Pr.11 ~"Qn_. ----·- ··-~-

Conf. T ... T- 'l'- .~. 
1 - "' ... - T- T..SCORE T-SCORE 

Team s t..c"U1c! • Ren}£ S ·~ore F.ariJ;: Score Rank Score Rank Score F.E.nk Score Rank Score AVEHAG,g P..AiifrC 
-....:-. ___ ..... - - - ~ --

G G B 5r.,. 5 n 73. 5 H 62.7 H 53 . 2 A 56.? E 63.4 ;s.s H 

r F H 57.7 !1' 54.7 E 62.7 E 52.2 D t:.4 ') :,) •r- A 58.9 52. 1 G 

•.-: ,~ _, H l) 55 • .3 G 51.9 A 59.5 D 51.2 G 53.3 C 53 .9 ;0.4 E l\) 

'° 
A A C 52.3 E L:-9.5 G 57.9 A 49 .3 H 53.3 D 53.9 49. 4 A 

n B 1? 52.3 A L}6.3 n 46.8 B l.9.3 C 51. 7 u 50.5 4fi.9 F 

D D G 51.3 D !,,.5.6 C 43. 7 F 48.? B 51.7 G 49.G 4$.5 D 

C C E 46.9 B 1-i,0.9 F 37.3 G Li-8.3 F 5:L. 7 F' 48.6 47.9 C 

E E A 25.4 C 38.1 D 31. C 47.S ,.,, ,., 27. 5 }3 26. 4 45 •. 6 B 

- ---,-....--,.---~..;-,c_..., ____ 
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TABLE 3 

COMPARISON OF T...SCORE RANK AND CONFEREI~E STANDING 

Btgpee Pull-Up 

Team Average T- Conf. T ea.m Average T- Con£. 
Team No. in 30 Sec. Score Rank Team Ifumber Score Rank 

H 19. 62.7 .3. H 9. 53.2 3. 

E 19. 62.7 7.5 E 3.3 52.2 7.5 

A 18.8 59.5 4. D 7.5 51.2 6. 

G 18.7 57.9 1.5 A 6.3 49.3 4. 

B 18. 46.8 5. B 6.3 49.J 5. 

C 17.8 1;3.7 7.5 F 5.9 1,,,8 .. 7 1.5 

F 17.4 37.3 1.5 G 5.6 48.3 1.5 

D 17. 31. 6. C 5.3 47.3 7.5 

- ·- --......----
. Firt:x-Y~r.d Dasjl S~raddle Pull-UP 

Tea.ni Average T- Con.f. Teau Avera.go T- Conf. 
Team Seconds Score Ran .. lt Team IJum.bor Sco:re Rank 

-~-
. A 7.0 56 .. 7 4 • E 26.3 63 .. { 7.5 

D 7.,3 54.2 6. A 23 .3 58o9 I 
1-(• S 

G 7.4 53.3 1.s C 21~1 53.9 7.5 

H 7.4 53o3 3. D 21.1 53.9 6 .. 

C 7.6 5L7 7.5 H 19.6 50.5 Jo 

B 7.6 51.7 5., G 19 .. 3 /~9.8 LS 

F 7.6 51. "/ 1.5 F 18.S 48.6 1.5 

E 10 .. 5 27.5 7.5 B 9. 26.L;. 
,.. 
:;,. 

----
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TABLE 3 - Continued . .. .. . .... -' 

, , Verlical Jump Push-Up 

Team Average T- Conf. Team Average T- Conf .. 
Team. Inches Score Rank Team Number Score Rank 

B 19.1 58.5 5. n 35.0 73o5 3. 

H 19. 57.7 3. F 26.9 54.7 1.5 

D 18.'7 55.3 6. G 25.7 51.9 1.5 

C 18.25 52 • .'.3 7.5 E 24.7 49.5 7.5 

F 18.25 52.3 1.5 A 23.3 L,,.6.3 4. 

G 1S. 51.3 1.5 D 23. 45.6 6. 

E 17.5 46.9 7.5 B 21. 1,JJ.9 5. 

A 14.8 25.4 4. C 19.8 38.1 7.5 



Team 

G 

F 

H 

A 

B 

D 

C 

E 
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TABLE 4 

COMPARISON OF C01,IFERENCE STANDINGS WITH 
mT P.ANK A}ID AVERAGE T..SCOP.E RA.HK 

Conf. 
Rank 

1.5 

1.5 

3. 

4. 

;. 

6. 

7.5 

7.5 

Test 
Rank 

2 

1 

4 

8 

6 

7 

3 

T-Score Average 
Rank 

52.1 

48.9 

58.5 

49.4 

45.6 

48.5 

47.9 

50.L~ 



The ro.nk correlation tables in Appendix B, reveal the tact that 

only the push-up, with a P of • 71., and the tifty'-yard dash with a P ot 

.37, showd any significant relationship to the conference standings. 

The rank oorrelntion eoeffioient of • 71 £or the push-up a high to very 

high relationship to predicting team success. 

The rank correlation coefficient for tho vertical jump .04, and 

tor the Burpee .02, shO'\ied a ve1--y negligible relationship to the predic• 

tion of eventual success for the football team. This tms brought about 

by the extremely low T-soore rank of the tt,ro conference champions G and 

F, and a high ra...'1.k f'or teams C, D and B. 

The P (rho) .for the pull-ups -.18 and straddle pull-ups -.25 re­

vealed a perfect negative relationship according to the te.ble. In the 

pull-ups, toar,,..s G and F r anked seventh and sixth respecti ve'.cy' while the 

b~ttom teams :in conference rank E a.nd n, ranked second and third in the 

T-score order. Tealll.6 A and B tended to remain :tn the middle of both the 

conference and T-score ran.lcs. The straddle pull-up showed a complete 

rever~;al of con.f erence st..1.ndings with co-chal:lpions G and F ranking fifth 

e.nd sixth, while the bottom three teams E, C and D ranked first and 

third in T-score order. 

The rank correlation coefficient .45 for the comparison of the con­

ference standings to the T-soor-0 rank revealed the fact that the first 

three teal!lS Gj F and H ranked hieh in both. The last three teams D, C 

and E tended to rank in the bottom although E had a high T-seore rank. 

The tendency remains, for the top ternns to rate high while the bottom 

conference teams tend to remain low in the T-score rank order. A rho 

of .45 indicates the correlation to be somewhat significant. 



CHAPrl!:R V 

SUHiY'ARY AND COWCLUSIOH5 

e~.r 
The part:tcipnntf. in thfr: study were members of the w.rsi ty high 

school football tea.ms compr:i.sing the oight-te&'"'l TrS.-County Confcroncc in 

Minnesota. T.he ·1:.otul m..L"1lber of players tested uero ono hundred thirty­

five, non-Uy se~tlor high school studentE. comprisine grades ten, elnven 

and tuel vc. 

Tho following factorc were neasured in this study and the test 

items selected to measure them: (1) nn.1scular strength and endura.11ce 

push-ups, pull-ups, ai~d ztraddle pull-ups, (2) speed - the fii'ty-yru.·d 

dash., (3) agilit y - tbe squat thrust, (4) explosive pouer - th8 vertical 

jtL'llp. 

The team averages anc1 their neans uere found, the standard devia­

tions uere calculated., and the team 1'-scores were ranked . Finally the 

rank correlation coeff icient uac entabl:tshed by the rank difference 

method., cor:1r,,aring 'l'-score rank to -the final conference standinrrs. 

Conclusions 

A high tes t rank indicates probability or a tiea:.1 f:lnish:ine: high 

in tho conference standings. However, it cunnot nccurn.toly predict the 

exa.ct finish of a team. 

Several reasons a.re apparent for the difference i n rank::;. Such 
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variables as playin?, experience, persol".ali"',y and emotional qualities,. 

player attitudes at the time of testing, and capabilities of the coach­

ing staffs influence athletic perforrianoe a great deal. 

This type of study may afford a :prediction of some r.uccess for 

those tfJarnc that are mainly composed of. young, inexperienced players 

returning for another year of competition. The coach :r-dght be able to 

tme the results to measure tho team strengths and wealmesse~ and de­

terrtlne, for an ensuing year, plans for further development. 

F-!!comr.1enda tions 

'l'he results reveal r:i.a~.y 1:1.lni ta.tions in th:ts type of' study and it 

is recommended tJmt expanded studies into tho intclliccnce quotient of 

tho players be included a s :tmll, or perhaps adcii.tional testing procedures 

bofore and at the close of the ceason. In addition, perhaps tbe coaches 

of the p..'l.rticipating school~ rtl.ght be asked tr- ra~k their oleven best 

i"oot:,o.11 pla.yerG in o:::-d01:, and then this ba·t;t.e:rJ of testf:: be gi'1en to 

theGe boys as well as the remain1.ng var::.d-tiy players. 'l'ho correlation 

botueen the tuo groups might be more significant in the prediction of 

the conforcnce sta..TJ.dings. Li.mitations again wouli_j_ arise, espec:ln.lly as 

to the amount of' practice tirae each cm .. cb would allow to Llisrupt r.fr; 

regularzy planned schedule. 



APFEi:-IDIX A 
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Vertico.J. Julilp Pull-Up 
Dest o'f Bt.u-poo Overhand 50-Yard Straddle 

Name of Player Ar,e i.-ieight Two Tries Push-Up .30 Seconds Grasp De.sh Ptlll- Up Remarks 

~ - -~~1'~1-·-~-~~-~~ - --=t__ -_ . ··1 

r -- - --=i- - - ·_1_ ~ 
! ' -. . ~ - ··- ---- - _,. -
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