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Abstract:

The purpose of this study was to determine: (1) if a single variable of strength, speed, or agility is
related to football ability as perceived by coaches and players; (2) if any relationships exist between the
variables of strength, speed, and agility; and (3) if there is any relationship between football ability as
perceived by coaches and football ability as perceived by players.

It was hypothesized that there would be no significant relationships between the variables of strength,
speed, or agility, or between any of these variables and football ability as perceived by coaches or
players. Twenty-two members of the 1975 Montana State University varsity football team were utilized
as subjects.

To measure the strength factor, maximum efforts for each subject were collected in the bench press, leg
press, and a modified Roger's Short Strength Index. Speed was measured by timing each subject in the
40 yard dash. Agility was measured by timing each subject on two different drills. Each subject was
asked to evaluate the football playing ability of each of the other subjects by ranking them from one to
22. Members of the coaching staff were asked to rank the 22 subjects in the same manner.

Performance on each of the strength variables was found to be significantly related to performance in
the same variable during different data collection periods. Performance in the bench press was
significantly related to performance in a modified Roger's Short Strength Index during each of the data
collection periods. Significant relationships were found to exist between performance in the speed
variable during each of the data collection periods. Speed was not significantly related to strength.
Speed was significantly related to agility during the off-season data collection period. Significant
relationships were found to exist between performance on the two agility drills during the off-season
data collection period. Coaches ratings were significantly related to speed during each data collection
period, and to agility drill #1 during the post-season, and to agility drill #2 during the off-season data
collection period. Players ratings were significantly related to speed during the pre-season, and to
agility drill #1 during the post-season data collection period. Significant relationships were found to
exist between football ability as perceived by coaches and football ability as perceived by players.
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ABSTRACT

The purpose of this study was to determine: (1) if a single -

. variable of strength, speed, or agility is related to football ability
as perceived by coaches and players; (2) if any relationships exist

between the variables of strength, 'speed, and agility; and (3) if there

is any relationship between football ability as perce1ved by coaches

and football ab111ty as perce1ved by players..

It was hypothesized that there would be no significant
relationships between the variables of strength, speed or agility, or
"between any of these variables and football ability as perceived by
coaches or players. Twenty-two members of the 1975 Montana State
. University varsity football team were utilized as subjects.

To measure the strength factor, maximum efforts for each
subJect were collected in the bench press, leg press, and a modified.
Roger's Short Strength Index. Speed was measured by timing each
subject in the 40 yard dash. Agility was measured by timing each
subject on two different drills. Each subject was asked to evaluate
" the football playing ability of each of the other subjects by ranking
them from one to 22. Members of the coaching staff were. asked .to rank
the 22 subjects in the same manner

Performance on each of the strength var1ab1es was found to be
significantly related to performance in the same variable during
.different data collection periods. Performance in the bench press was
significantly related to performance in a modified Roger's Short
-Strength Index during each of the data collection per1ods S1gn1f1cant
relationships were found to exist between performance in the speed
variable during.each of the data collection periods. Speed was not.

significantly related to strength. Speed was significantly related to
agility during the off-season data collection period. .Significant.

. rélationships were found to exist between performance on the two
agility drills during the off-season data collection period. ‘Coaches

" ratings were s1gn1f1cant1y related to speed during each data collection
period, and to agility drill #1 during the post-season, .and to agility

drill #2 during the off-season data collection period. Players ratings.

were significantly related to speed during the pre-season, and to
agility drill #1 during the post-season data collection period.-
Significant relationships were found to exist.between football ability
as perceived by coaches: and footba]] ab111ty as perce1ved by p]ayers




-Chapter 1

INTRODUCTION

Numerous attempts have been'médefte identify the character- .
istics of outstanding football players. FoetbatT coaches haye _
traditionally heenjéoncerned with size, strength, speed, and agtiity to;
assess'pbtenttal football .playing abi]ity (Evans, 1972; Cege]ski,' B
1975). This study was a further attempt to exam1ne re]at1onsh1ps

between these factors and’ footba]] ab111ty

Statement of the Problem

The purpose of th1s study was to 1nvest1gate the relat1onsh1psy
between the sélected phys1ca1 factors of strength, speed and ag111ty
,.and.the1n re]at1onsh1p to footba11 ab111ty as' perceived by coaches and
-players. Specifically; an attempt was made to-determine&j |

:1. if'a single variable of stnength, speed, or agi]itylis

related to football ability as perceived hyjéoaches,and
players, | | |

2. .1f any re]at1onsh1ps ex1st between the var1ab1es of )

strength, speed .and agility, _ SR . |
3; .1f there is any re]at1onsh1p between footba11 ab111ty as -
perce1ved by coaches and footba11 ab111ty as- perce1ved by 1 '

.p1ayers




Delimitations

Twenty-twd members oflthé 1975 qutané State Unfversity varsity
football team were utilized as subjects 1h“this study. Five experi-
~ mental variab]gs.inéfuded meésuremehts of: (1) strehgth, (2) speed,
(3) agility, apd football ability ag'perce%ved by (4) coaches, and
(5) p]ayers. ' ) S o '

Limitations

The tests used to measure stfength,'speed, and agi]%ty wéré ,
" assumed to be valid and appropriate indicators of these facto;s
(Holland, 1975). It wés reEognized that each COaCH's jpdgement
regarding fhevfootba11 playing ability of individua1.p1ayers may have
been influenced by precondeiVed ideas that the coach had'about an
individual's ability (Cronbach, 1960). No'attempt-wéé made to
detefmihe the degree of mbtivation'or/the level.of fafigue affecting
the subjects performance on tests 6f strenéth, speéd,for agility.
No consideration was given to the effect of'somatbtyﬁe on..performance ’

in the selected physical faétoré.

Definitions

Football playing ability. 'The ability to play- football as
bérceived by coaches and players. ' ' . ,
Strength.,.0vera11"body strength as measdred byleach.SUbjebts.

performance on the fo]waing physicé] tasks: '(1).bench press, (2)‘1eg.




3 .
press, and (3) a modified Roger's Short Strength Index.
Speed. Timed running speed for 40 yards.
Agility. Ease and speed of movenment in changing'dfhectith'éhd
positions of the body (Clarke, 1967). .

Hypothesis

It was hypothesized that there would be no sighificanf.
re]ationships betweeh the variables of strenéth, speed, .or'agility, or .
between any of these var1ab1es and footba]] ab111ty as perce1ved by

coaches or p]ayers.

Research Design

A quasi- exper1menta] des1gn was used for. the co11ect1on of

'data Generalizations’ based upon the resu]ts of th1s study can be

applied on]y to the popu]at1on 1nv01ved Internal validity was con-
trolled by the ‘investigator through consistency ﬁh'the\administhaticn,'

of .testing proCedures. External va]idﬁty‘was'questidnab]e;

Stat1st1ca1 Ana]ys1s u

Corre]at1on coeff1c1ents were used to determ1ne the degree of

re]at1onsh1p between each of the. var1ab1es stud1ed The.probab1ﬂjty of

. committing. a.Type 1.error_was set at .05,




Justification of the Thesis

Of primary concern to football coachesvtoday-is the identi-
fication of factors which may be indicative of potential football
playing ability. If the variab]es of strength, speed, and agility can
be measured and used to enhance the predictioh of performance in
footbalj, then the task of recruiting and‘se1ecting team personnel wf]]

be facilitated.




, Chapter 2
REVIEW OF LITERATURE

Ihveétigators in a number of sfudies of football abiiity'have
recognized that there are factohs other than'phyéical ébil%ty-which-aré
related to performance (Evahs,.1972).' These factors will not beA_f
. diécussed in this review of literature. The stud1es reviewed in th1s o
“chapter have been included because of the1r re]evance to th1s 1nvest1-
gat1on. Most ability prediction studies have ut111zed wh1te athletes
as subjects (Evans, 1972). Several 1nvest1gat1ons.have attempted to

relate success in football to‘growth and dévéiopment féctohs; A |
number of research finddngs.have attempted to-support the qohtehtion -
‘that football playing ability is re?dtéd to performance on'fests'of- -
motor fitness. Other studies have concerned thémse]hes Wiﬁh the
relationship of psycho1dgicé1lbr socia]nfactors to'sdccess,in‘footba11,
Theréfore, this review of-1iterature has béen'divided into the
fo]]dwing categoriesf ' ‘

1. Ghowth.and Deve]opmenf Factors.

2. Motor thness Tests.

3. . Sociometric Studies.

" Growth and Development Factors

In separate 1nvest1gat1ons ut111z1ng the Medford Boy s Growth -

Study, She]]y (1960), Wiley (1963), and Ke]]y (1969) made compar1sons




6 |
of maturity, structure, physique, strength, intelligence, and motor
characteristics among elementary, junior high, and high school
" athletes. The subjécts were given a battery of tests'to,measure'speed,
strength, agility, and reaction time. Anthropometric measurements were
taken, and a roentgenologic study was used to determ%ne ske]gta] agé.
Shelly (1960) reported that outstanding young football players were
found to be super1or to others their own age 1n strength, matur1ty, and
motor ability which contr1buted to their successfu] athletic perform-
ance. QOutstanding young football players also tended to be taller and
heavier than other athletes and non-participants their own age (Shelly,
19605 Wiley, 1963). N | -
In a study which aﬁtemptéd ﬁo describe somatotypes of outstand-
ing college football players, Carter (1968) Foﬁnd~that these athletes

weré characterized by their héjght and weight, by high degrees of

endomorphy and mesomorphy, and by a low degree of ectomorphy. He found -

significant size and somatotype differences among cqllege football
players at different levels of competition, and between backé and
11néman. His findings appear to support~£hdse of earlier studies By
Sheldon (1940), and DiGiovanna (1943), and suggests that certain

somatotypes are well suited to achieve'success in football.

'

P




Motor Fitriess Tests

Clarke (1967) identified seven elements'of motor fitness:
(1)_muscu1ar strength, (2) muscular endurance, (3)'cardiovascu1ar
endurance, (4) muscu]ar power, (5) speed,. (6)’agi1ity;'and (75 ba1ance.
Invest1gators have attempted to re1ate performance on tests of motor
fitness to footba]] playing ability. |

In an early study at Iowa’ State Un1vers1ty, M111er (1936)
attempted to determ1ne the re1at1onsh1p of n1neteen variables to foot-
ball ab111ty as determ1ned by a subJect1ve rat1ng sca]e ' S1gn1f1cant‘:
corre]at1ons were found between the subJect1ve rat1ngs of the p]ayersv.
and’ player performance on severa] of the test” var1ab1es '

" In separate studies at Iowa State Un1vers1ty, Brech]er (1946),'ﬁ
and Cormack (1940) compared the subJect1ve rat1ngs of h1gh school
. football players and coaches with the resu]ts of a battery of tests.
-desngned to measure des1rab1e,attr1butes of hfgh schoo1 footba]l_
players. ,ngnfficant corre]ations were'found between.the subjectfve
ratings of p]ayers'and coaches and p]ayer performance on.seyerai of'the
test jtems. | | ’ . - |

Brace (1943) 1nvest1gated the va11d1ty of performance on
. football ach1evement tests as a part1a1 bas1s for the se1ect1on of
players at the Un1vers1ty of Texas He conc1uded that a battery of
tests could be dev1sed to. ass1st the coach 1n the 1dent1f1cat1on and

'se1ect1on of - footba]] p]ayers
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Withelm (1951) examined the relatjonship of'qertain heésurab]e
}trajts to success in footba]l; He administered 44.tests to measure
physical, mental, and visual traits of 65 cb]]ege freshman football
players and 65 non-football p1ayefs. He iqentified 25 traits which
distinguished the football players from the‘non-footba]l‘p]ayer§; 
Among these traits were: (1) arm girth, (2) fota] body Strength,_(B)
arm push, (4) calf girth, (5) weight,'(G) power, (7) speed, and (8)
agility. He tonc]uded that successful footba]] players were strdnger
and possessed greater speed and égifify than hon-sUccessful footba]l .
players. |
Some investigators have attempted to relate football playing
ability to the amount of time played in' football games. E]']enau(]95l9)A
studied the relationship of se]écted phy§io]ogiéa1Afa¢tors to football
performance.at the University,ofrCalifoknia at Los Angelés. ‘He
concluded that speed and strength were significantly re]afed to tth.
time played in football games, and that the total -number of minutes
.played was thehpest indicator of an 1ndivfduals football playing
ability. in another study at the Uﬁivérsity of Utah, Birch (1963) uséd
ﬁine motor performance tests to‘compare.mdfor‘pekfbrmahCe to thé time
p]éyed in fnﬁerco]legiate footba11‘games. However, nqne,of the test-
items weré found to bé significanf]y“rg1ateq ﬁb the-fime"played inﬂ

footba]] games.
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Thompson (1959) investigated the relationship of pre-season
physical testing to post-season rank of selected high school football
players. He administered the Roger's Strengfh Index, Cozens Agility
Run, the 20 yard dash, and the California Mental Maturity Test to 24
high school football players. He reported a high correlation between
the strength index and the coaches subjective evaluation of players.
He concluded that the strength index was the best means for identifying
potential football players as ¢ompared'to the other test items.

Allen (1965)'used the Cowell and Ismail Football Rating Scale
to measure football ability and attempted to identify a common factor °
wﬁich’contributed to football playing ability. His study is one of tﬁe
few extensive studies on college footba]i_p]ayeré which includes
somatotype assessment (Cartér,.]968). He analyzed test scores of 82
subjects on 44 experimental variables which included measures of:
(1) physical factors, (2) motor ability factors, (3) strength factors, -
(4) psycho]dgica1 factors, and (5) body.structural factors. He failed
to isolate a common contributing factor; but found significant correfa-‘
tions between the factors of strength, speed, agility, and the standjng
Tong jump and football ability. |

In another study to determine the effects of selected variables
on performance in football, Norred (1966)- studied the relationship of
speed, agility, power, strength, scholaétic aptitude and achievement,

and pérsona]ity needs to performance in college football. Thirty-one
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members of the 1963 University of Alabama football team served as
subjects. Player performance was graded, based upon the analysis of
game films. The relatjonship of the 1ndepeﬁdént variables fo
individual performance was then determined statistically. He concluded
that the ndmber of plays in which each subject participated was
significantly related to the quality of his performance. No signif-
icant reiationship between a single variable and footba]] ﬁérformahce
was identified. However, the faster éthletes were also more agile and
had greater arm strength and strength per pound than did'the s]ower
subjects. |
Polychronis (1967) examined the‘re1ationsh1p between tests of

general motor ability and the coaches rankings of fbotba]] ability at
the University of Utah;' Thirty-one freshman fdotba11 blayers whé.werev
céndidates for the varsity football team were tested in the 40 yard -
dash, the Sargent Jump Test;‘and the I11inois Agility Run'priok td the -
start of spring practice. Coaches'rankings of football ability were
based upoh the analysis of films of intrasquad games duriné the.spring
pracfice. ?o]ychronis concluded that there were significant re]é- .
tionships between each 6f the-test items and the éoaches'rankingé of
football ability, and stated that speed énd agf]ity were related to
successful performanée in football. - ' 7 ;

Price (1967) aftempted to Qetermfne'the're]atjonship between

the coaches subjective rankings of ability and scores achieved in
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selected tests of strength, speed, and'agility. One hundred_ana h%ﬁe
University of Washington football players were tested fbr arm strength,
leg strength, speéd, and agility. Total strength was determined by the
composite of arm and leg strength. - Players were evaluated only by the
coach or coaches responsible for their specific position; Subjective
evaluations made by the coaches indicated the rank order of players
according to their offensive or defensive-positions prior to the
completion of spring practice. For pUrboses of comparison the playeré
were divided into two_groupsf Groub 1 consisted primarily of members
of the first and second teams who Wou1d engage in the majority of
playing time during the regular football season. Group II was
comprised of the remaining players. Comparisons were also made befWeen
members of the following groups: (1) offensive backs, (2) offensive
Tineman, (3) defensive backs; (4) defensive lineman, and (5) combined
groups. Price concluded that arm strength and agility were not
significantly related to the coaches rankings of ability, and that
overall body strength as indicated by total strength was essentijal to.
performance in football. Speed and Teg strength were not found tb be
~valid indicators for p]ac%ng individual players by position in rank
~order. When positions were not involved and thé reduirement was only
to assign players to Group 1 or Group‘II,‘speed and leg stréngth Were'

significant factors.
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' A method for se]ect1ng p]ayers for pos1t1ons was stud1ed by
Cooper (1967). Cooper Tisted 25 tra1ts on a quest1ona1re that was B |
. sent to high school and college footba]] ‘coaches throughout.the stateh
of Oregon. A battery of tests-was'desjgned to-measure each'of the 14 |
traits rated most highly by codches. These tests Wereﬁadminfstered to
members of the W1T]amette.Va]1ey Conferenceuhfgh sch001 a]lestar-_
_ football team, and. to members of a vars1ty footbal] team From the sameﬂ"'

1eague The test results of the all-stars and the vars1ty footba]]

players were compared by pos1t1on Strength, speed and ag111ty were.':‘-

three of the nine traits 1n which the- performance of the a11 star
football p1ayers was found to be’ super1or to that of the vars1ty . -
footba11 p]ayers | | N o
Jordan (1970) 1nvest1gated the 1nf1uence of selected phys1ca1
var1ab1es on “the performance of quarterbacks in the Southern Conference |
~during the 1969 football season. Seven quarterbacks were tested to o
determ1ne their 1eve1 of prof1c1ency in regard to the f011OW1ng ‘
var1ab1es se]ected‘by major college coaches , (1) ag111ty, ( ) 40 yard
dash, (3) vision, (4) qu1ckness in runn1ng and throw1ng, (5) gr1p _
strength, and (6) the football- throw for d1stance The phys1ca1 test
‘measures were then corre]ated w1th the cumu]at1ve stat1st1cs comp11ed
" by each quarterback dur1ng that season. He conc]uded that the ag111ty
test the 40 yard dash and the footba11 throw for d1stance were the .

best 1nd1cators of a quarterbacks potent1a1 for success in the Southern
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Conference.

Sociometric Studies

" Rhodes (1950) constructed. a footba11 cTassificationxindex wh{ch ;
cons1sted of a p]ayer S persona] h1story index and a phys1ca1 test
index. The football c1ass1f1cat1on 1ndex Was adm1n1stered to 685 high -
*.schoo]l football players: The resu1ts 1nd1cated that the subJect1ve ;
evaluation of players by their coaches was s1gn1f1cant1y-re1ated to .
player evaluation based upon . the fodtbal]vc1as§if1catidn index. He
gconcluded that the traits necessary to be=a‘eQCCessfu1“hjgh eehod1
~ football playen were measurable to some degree.

" Cowell and Ismail (1961) 1nVestigated the validity of a
football ability rating sca1e in nelatdon'to sdeia1~integration and
academic ability at Purdie University. Forty-five freshinan football
players were utilized as subjects'fOr this etudy‘ Each subject'waé
rated by his teammates and coaches on the fo]]ow1ng character1st1cs
(1) condition, (2) aggness1veness,‘(3) team play, (4) attitude toward .
' coachind, (5) ability at playing their ppsition; (6) perseverance,A -
(7) blocking, (8)'tack11ng,‘and (9)'footba11'knowfedge Cowe]] and
Ismail- found that the social 1ntegrat1on of the team 1ncreased
accord1ng to the 1ength of t1me the p1ayers p1ayed together, and was
affected by the intense compet1t1on for p]aces on the team. Footba]]

ability and academic ab111ty were not found to. be s1gn1f1cant1y re]ated }




" to each other, but football ability waslefgnificant1y related to social
acceptance. A player's attitude toward coaching and his abi]ity to o
play his pos1t1on were recommended as criteria for the se]ect1on of
© football players. They conc]uded that there are s1gn1f1cant rela-
t1onsh1ps between the rat1ngs of p]ayers by coaches and rat1ngs by
.fellow p]ayers ‘ '

Sa]ato (1961) exam1ned the re]at1onsh1p between phys1ca] and .
soc1a1 factors, ath]et1c part1c1pat1on, and .the se]ect1on of football
players. He ut111zed the Cowe]1 and Isma11 Footba]1 Rating Sca]e and
collected data on the persona1 d1stance and social behav1or of 200
successful varstty football p]ayers from five Ch1cago Catho]1c hjgh
schbo]s He cOneluded’that personal. distance and social behavior were
. re]ated to the se]ect1on of h1gh schoo1 footba11 p1ayers “

_ Schende] (1963) attempted to compare persona11ty character- "

1st1cs of athletes to those of non- ath]etes in the ninth grade, twe]fth

grade, and at-the co]]ege 1eve1. Footba]] was one of several team -

sports in which an attempt was made to 1dent1fy d1fferences He

conc]uded that spec1f1c d1fferences do exist between the psycho]og1ca1"_
character1st1cs of dthletes and those of non-athTetes L1tt1e

similarity was found between the d1fferences wh1ch d1st1ngu1shed

_ athletes from non- ath1etes at the d1fferent Tevels. Fewvd1fferences

in personality were found to ex15t between ath]etes whoﬁwere.hatedlas’:

regulars, substitutes, or outstanding.
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Berger and Litt]efie]d'(]969) compared the. personalities of
outstanding football players with thése of non-ath]efes. Thirty |
_ subjects ‘in-each group were given fheicélifofnia Psychological
Inventory. This sfudy fai]ed to ideﬁfifylany significant\differences
between the personality characteristics of oufstahding'footba11

players and non-athletes.

Summary

The review of 1iteratﬁre suggestg-that previous studies have
failed to isolate a commoh physical factor related to football playiﬁg
abi]ity.' Growth and deve]obment factors ﬁay be related to success in
football at the elementary, junior high, and hﬁgﬁ schod] Tevel.
Certain.somatotybes appear to bg wei]vsufted to ach%evé‘succesé fn _‘ B
football. Other studies suppoft the contention that’footbaTT p]ayiﬁé
" ability is related to the time p1axed in fo§tba11 gamés.. CumufatiVe‘
records.and the dnalysis of game fi]hs‘hdve-afso been used to evaluate
football playihg.ability. Several sfudies have been concerned with
psychological and social factors as Yélated tqnsuccess in footbaill.

Cowell (1961)’and bthers'havé found Significaht correlations between

the ratings of players by coaches and ratings by fellow players. The -

. review of literature appeared to sUpport the .contention that footbél1
playing ability is related to certain e1emeht§ of motbr'fitnéss. In

numerous studies, the tests used to .enhance. the prediction,
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vidéntification, and selection of pdféntia] footba]i,p1ayers havé béén .
based in part on variou5‘measurehents‘of étrength; speed, and“agi1ity.
. However, I".th'e accurate predfction‘of.sqécessful‘Fdotba11 ability

remains an unsolved pkob]em'in athletics todayf(Evans; 1972).“




Chapter 3

PROCEDURES

- Twenty-two members of the 1975 Montana State University varsity - .

~football team were uti]tZediin this study Prior to the start. of

pre season pract1ce each member of the coach1ng staff was asked to
designate the 22 best football p]ayers'on therteam. These pJayers were
1isted by‘each coach 1n.rank order from one to 22 on the basis‘et o
football h1ay{nglabi1ity, and regardless of pesttion: éased onn the
composite seore-of the coaches eva]uations; thbse 22'p]ayers_w1th-the

Towest total score were designated as subjects.

,Data'Col1ection

- Data was co11ected during each of three estab11shed data
co11ect1on periods. The three data co]]ect1on per1ods were des1gnated E
.as the post-season (Novembey 5 to December 12, 1974), the. off-season f-
(JanUary 15 to April 5, 1975), and the preéseasbn'(August 18 to

September 6, 1975). Subjects were requiredlto pe?fohm'the same tasks
in an identiCal manneh during'each ot the estab]ished:collectdon'

periods. Subjects were c1othed in gym shorts and T- sh1rts for a]]

'a'testing‘procedures Footba]] c]eats were worn wh11e test1ng speed and. o

agility on a’ c1ay surface
| Each of the 22 subJects was asked to evaluate the footba]] ‘
- p]ay1ng ab111ty of each of the other subJects by rank1ng them from one "
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to 22. Members of the coacﬁing staff were asked to rank the 22
. subjects in the same manner;' PreVious studies By Cowé]]'(1961)'and
others suggest that there are significant corré]ations between the
ratings of players by coaches and ratings by fellow players. it should
be noted that the personal distance of the'subjé¢ts invé]ved in this
stUdy,was nbt examined. Personal dfstance refers to the degree of
social acceptance or rejection within ones own group (Cowell, 1964).
The personal distance of the subjects involved in this study may have
influenced their ratings of one another. |

" To measure the strength factbr, each subject was required to

perform one maximum repetition of the bench press using a Universal

Weight Machine during each collection period. Maximum efforts for each

subject in the Teg press were collected in the same.manner during ‘the .

post-season and off-season data collection periods. Testing in the Teg

press was 1fm1ted to these collection periods due to the possibility of

injury to the subjects near the start of the competitive season. A .

modified Roger's Short Strength Index was also administered dufing each

collection period. Each subject was required to perform'a maximum
number of repetitions of pull-ups and a’ maximum humber of bar dips.
The strength index was then computed using the following formula:
P=pu11-ubs,,D=bar dibs, BW=body weighf, H=height, and SI=strength
index; (P + D) x (%%_f (H - 60))=SI.
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The speed factor was measured by t1m1ng each subJect in the 40
yard dash with the use of a hand held stopwatch Subgects were started -
from a three point stance. T1m1ng,began with the subject's initial
movement and ended when the subject's torso broke aa.imaginary'p]aae at
the finish. Each subject completed three tests'duriag:each data .
collection period. Means were'compatéd for tﬁe.threé trials daring
each data collection period. | | | :

Agility was meaéured'by tjming each subject on two different.
agility drills wtth the usé of a hand he]d”atopwatqh. ‘Subjetts were
atarted‘from a three point stance. Timing began withvthe subject's |
initial movement and endédiwhen the subjett's torso broke an 1maginary
plane at the finish Each subJect comp]eted two trials on each of the
agility drills during the post- season and off- -season data co11ect1on
periods. Means were computed for the tWO trials on each agility dr111
during each collection period. Descr1pt1ons of the two agility dr11]s

‘used in this study will follow on pages 21 and 22.

Statistical Analysis

Correlation coefficients were used to make the to]iOang
comparisons: | |

1. comparison; between thé strehgth variables,

2. comparisona between the speed variables,

3. comparisons between the dgility-variables,
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strength to the speed and agility variables,

“speed to the strength and agility variables,:

A o1 &>

agility to the strength~and:speeﬁ yafiabies, |
7. coaches ratings to the strehgthéfspeed,'and égi]ity
variables, ' _‘ - '
8. p]ayers fatings to thefstrength; speed,'énd'agf1ity'v"
| variables, o : o
9. ‘coaches ratings to-the players ratings.

The results bf these comparisons will be presentedliﬁ Chapter 4.
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Agility Drill #1

Finish

i

A1l sides
- 10

yards

v/

i

Subjects were instructed to run to each point as quickly as

A Start

possible. Each subject started at point A and proceeded to points B,

C, D, A, and back to point B to complete the test.
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Agility Drill #2
Finish D

il P e U1

Step over the bags

A Start

A1l sides

20 yards

A

Run [backwards

Carioca

—m

Subjects were instructed to move to each point as quickly as
possible. Each subject started at point A and ran to point B where he
picked up a roll of tape. From point B to point C the subject moved
laterally by doing the carioca, which involves a series of alternating
front and rear lateral cross steps. At point C the subject picked up
another roll of tape and ran backwards to point A. From point A the
subject moved laterally to point D, stepping over the blocking dummies

which lay in his path.




Chapter 4
ANALYSIS OF DATA .

The purpose of this study was to investigate the relationships
between the selected physical facfor§ offstrength, speed, and agility’
and their relationship to football abi]ity.as pgréei?ed by coaches and
players. Correlation coefficients were used- to make comparisons
between the experimental variéb]es uti]iéing datalcollected during
three established data co]]ectiénjperiods. The results of these
comparisons are presented in tables and figufes in this chaptér. The
N for each table is 22. Any correlation of .404 or greater'indicates
significance béyond the .05 Tevel oflconfidence. For the purpose of
constructing tables for this chapter, the following abbreviations were
‘used. The post-séasbn, off—season,'and prefséason data_co1Tection ‘
periods will be‘deéignated by the words Post, Off, and Pke, -BP refers
to the bench press, LP refers to the leg press, and RSI refers to a
modified Roger's Short Strength Index. Aj refers to agility Qri11 #1,
and Ay refers to agility drill #2. '

‘Relationships Between Strength Variables

Strength was measured by testing each subject in the bench
press, the leg press, and a modified Roger's Short Strength Index.
_Significant relationships were found to,exist betwéen'performance in

the bench press ‘during each of tHe'data,collection periods.
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Significant relationships were found to exist between peirformance in

the leg press during the post-season and off-season data COJ]ectfon

periods.' Significant relationships were also found to exist between'

performance in a modified Roger's Short Strength Index dur1ng each of

vthe data co]]ect1on per1ods Performance 1n the bench press was found

to be s1gn1f1cant1y re1ated to performance in the strength 1ndex dur1ng

each of the data co]]ect1on per1ods Performance in the 1eg press was

'not significantly re]ated to performance in the’ bench press or the

strength index during any of the data co]]ect1on per1ods ”The resu]ts '

of these comparisons are presented in Tab]e 1 on page 25.

o

Re]ationships Between Speed Variables

Speed waS'measured by timing each'subject‘in the 40 yard dash.'.

Significant: re]at1onsh1ps were found to ex1st between the results
collected during each of the data co]]ect1on periods. The resu]ts of

these comparisons are presented in Table 2 on page'26.

- Re]at1onsh1ps Between Ag111ty Var1ab]es .

Ag111ty was measured by t1m1ng each subJect on two d1fferent

,agiiity drills. Performance on ag111ty dr111 #1 dur1ng the post- season

'ddata co]]ect1on period was not found " to be s1gn1f1cant1y re]ated to

performance on the same drill dur1ng the off-season. Performance on
agiiity drill. #2 during the post;season.data cd]iéctidn”perﬁdd was not

‘found to be significantly related to performance on‘the”sameddrill‘ L




25
Table 1.

Relationships Between Strength Variables

BP P RS
Strength Post Off Pre . Post Off Post . Off Pre

Post: X .88% .90% .10 .18,  .73%. .68% .67%

BP  OFf  .88% X .93 .12 .16  .80% .78 .68*
Pre 0% L93* X 12 .14 .84%  .81% 69
Post Jdo0 a2 12 X 96% - .13 .04 .01

LP o s -
off .18 .16 .14 L96* X .14 02 .11
Post  .73% .80% .84 .13 .14 X .84% ,79%

RS OFf ~  .68% .78% .gl* .04 .02 . .84% X  .83%
Pre 67 .68 .69% .01 .11 .79%  .83* X

*Indicates significanfe beyond the .05 level of confidence.
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Table 2

R§1ationships Between Speed Variables

Speed Post : dff Pre.
40 yard dash ' _ o -
Post : . X | - .90% .84%
Off . .90* : X .87
Pre T 87% X

*Indicates significance beyond the .05 level of confidence.
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during the otf-seasonh Performance on agi]ity drtt]t#llduring‘the_
~ post-season and the off-season data co]]ect1on per1ods was found to be
- significantly. related to performance on ag111ty dr111 #2 dur1ng the
off—season, but‘was.not s1gn1f1cant1y related tojperformance,on ag111ty..’.
drill #2 during-the post-season data co]]eotion.period; The resU]ts:of'

 these comparisons:are'presented in Table 3.

Table 3

Relationships Between Ag111ty Var1ab1es '

A-I ] , . -.. i -‘ A2

Agility Post ' off . Post - _0ff _
Post - X - 36 .37 63
A S e .. S
- oOFF . .36 . X o 40 .68%
Post . 37 40 . % .38
A S T o
2 Off 63% 68% .38 X

“*Indicates significance beyond the .05 1eve1kof confidence.

Re]at1onsh1p of Strength £0 Speed and Ag111ty

Performance in the bench press, 1eg press, and a mod1f1ed N L
: Roger s Short Strength Index wa$s not s1gn1f1cant1y re]ated to '
performance in the 40 yard ‘dash dur1ng any of the data co]]ect1on
per1ods Performance. in the bench press dur1ng the post season and -

1'off season data co11ect1on per1ods was not s1gn1f1cant1y re1ated to fh‘h'
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performance on-égi]ity drill #1 or agility drill #2 during these same
data collection periods. Perfofmdnce in the bench press during fhe
pre-season data collection period was significantly related to
performance on agj]ity drill #1 dufing the off-season, but was nbt-:
significantly related tonperformance'on this same agility drill dﬁring :
the post-season data collection period. Performance in the bench press
during the pre-season data collection period was not significahtly
related to performance on agility drill #2 during the post-season or
off-;eason data collection periods. Performance in the leg press was
'.not sjgnificant]y related to performance on agility-drill #1 or agility
drill #2 during any of the data collection periods. Performance in a
modified Roger'; Short Strength Indgx.during the post-s?ason and |
off-season data collection beriods was not significantly related to
performance on agility drill #] duriﬁg the post-season, or to agility
drill #2 during the post-season or 6ff-sea$on data co11ec£ion periods.
.Performance in the strength index during the post-season and off-season
data co11ectiqn.periods was significantly related to perforﬁance on
agility drill #1 during the off-season data collection period.
Performance in the stréngth index during the pre-season data ‘collection
period was not significantly related to performance.on agility driT] #1
or agility drill #2 during the post-season or~off-seasoh data
collection periods. The results of these compérisons gre'presented in

Table 4 on page 29.
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| , Table 4.
Relationship of Strength to Speed and Agility Variables

40 yard dash ‘ :'A1 . - Ao

Strength Post Off - Pre Post . .Off Post Off
Post .25 .09 .23 .25 .33 .27 .28
BP OFf . .27 .08 .22, . .24 .3 32 .22
Pre .30 .13 .25 .31 .44% - .36 .33
Post 26 .19 .18 .04 .00 06 .14
LP - | o
Off .30 .26 - .22 . .00 .04 - .04 .20
Post 29 .01 .12 21 2% 29 .23

RSI  OFF. A7 .04 .06 .14 46 27 4
Prre .04 - .21 .01 08 .26 13 .06

*Indicates significance beyond the .05 level of confidence.
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Re]at1onsh1p of Speed to Strength and Ag111ty '

Performance in the 40 yard dash was not found to be: s1gn1f1-_~
cantly’ re]ated to performance in the bench press; leg press, or a ?."
modified Roger s Short Strength Index dur1ng any of the data co]]ect1on
periods. Performance in the 40 yard dash dur1ng the post-season and
off-season data collection per1ods was found to be s1gn1f1cant1y
re]ated to performance on agility dr111 #1 and ag111ty dr111 #2 dur1ng .
‘the off- season data- collection per1od However, it was not signifi-
cant]y re1ated to performance on agility dr111 #1 or ag111ty drill #2
dur1ng the post season data collection per1od Performance31n the 40
yard dash during the pre-season data co]]ect1on'period was found to'be -
s1gn1f1cant1y re1ated to performance on ag111ty drill #1 during both
the post- season and off—season, and to- ag111ty dr111 #2 dur1ng the
off-season data collection per1od.' Performance in the 40 yard dash
during the prefseason data col1ection period was notlsignjficant1y-
related to performance on agility drill #2 during the post-season data‘
collection period;: The results of these:comparisons are presented in -

Table 5 on page 31.

‘Relationship of Ag111ty to Strength and Speed

Performance on, ag111ty dr111 #1 dur1ng the post season data
co]]ect1on period was not s1gn1f1cant1y re1ated to performance in the

bench press dur1ng any of the data co]]ect1on per1ods Performance on :.f




Table 5

Relationship of Speed to Strength and Agility Variables

BP LP RSI Ay

Speed Post -Off Pre Post Off Post Off Pre  Post . Off Post Off
_ 40 ygrd dash time

Post .25 .27 .30 .26 .30 .29 .17 .04 .31 .51* .10 .63*:

OFf 09 .08 .13 .19 .26 .01 .04 .21 .36 .52% .04 .70%

Pre 23 .22 .25 18 .22 .12 .06 .01  .44* .60% .14 .76

*Indicates significance beyond the .05 level of confidence.

1€
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agility drill #1 during the off-season data cb]]actfbn period was not .
significantly related to performance in the bench press during the
post-season or off¥season, but was significantly related to performance
in the bench press during the pre-season data collection period. | '
Performance on agility drill #2 during the post-seaaoh and off-season
data co]]ectioﬁ perfoda was not significant1yﬂre1atad to pérformance 1&,
the bench press during any of the 'data collection periods. Performance
on agility. drill #1 and agiiity drill #2 durﬁng:the post-season and
off-season data collection periods:was not significant1y re]ated to
performance in the leg bress dur%hg any of the data co]]ection.periodé
Performance on agility drill #1 during the post-season data co]]ect1on |
period was not significantly related to performance in a mod1f1ed
Roger's Short Strength Index duiing any of the data collection per1ods;
Performance on agility drill #1 duriﬁg the off-season data callectiOn
period was significantly related to the strengfhiindéx during the
post-season and off-séasoﬁ, but was not significantly related during -
the pre-season data collection period. Performance on agility drill #2
dur1ng the post-season and off- -season data co]]ect1on -periods was not
significantly related to performance in the strength 1ndex dur1ng any
of the data collection periods. | | o

Performance on agility drill #1 and agifity drill #2 during the
post-season data. collection period was not siénificantly.re1ated to

performance in the 40 yard dash dufing'the‘post-season of‘off-season
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~data collection periods. Performance on ag111ty drill #1 and ag111ty

drill #2 during the off-season data co11ection per1od was found -to be

 significantly re]ated to performance in the 40 yard dash dur1ng each of o

the data co11ect1on per1ods Performance on ag111ty dr111 #1. dur1ng .'
- the post season data collection per1od was found to be s1gn1f1cant1y
re]ated to performance 1n the 40 yard dash dur1ng the pre- season data
“collection per1od Performance on ag111ty dr111 #2 dur1ng the E

‘post-season data co]]ect1on period was not s1gn1f1cant1y related to

performance in the 40 yard dash dur1ng the pre season The resu]ts of

these compar1sons are‘presented in Tab]e 6 on page 34,

Relationship of Coaches Ratings to:Strength ‘Speed, and'Agilfty

Prior to the start of pre season practice, members of the
footba]] coaching staff at Montana State Uh1vers1ty ranked each of the‘
subjects -from one to 22 on the basis of football p]ay1ng ab1]1ty, '
‘regardless of pos1t1on The coaches rat1ngs-were not s1gn1f1cant1y' |
related to performance in the bench press, Teg press, or the mod1f1ed
Roger's Short Strength Index dur1ng any of the data co11ect1on per1ods .

Coaches rat1ngs were s1gn1f1cant1y re]ated to performance in the 40

yard dash dur1ng each- of the data co]lect1on per1ods ‘ Coaches rat1ngs - =

1_ were s1gn1f1cant1y re1ated to performance on ag111ty dr111 #1 dur1ng di

the post- season data co]]ect1on per1od and to performahce on ag111ty

' drn]] #2 during the off-season‘data,co]1ectJon:perfodu. Coaches_rat1ngstf o




‘Table 6

" Relationship of Agility to Stkength and Speed Varijables

BP

LP RSI

-40 yard dash
Post - Off Pre

Agility ~ Post Off - Pre.

Post .25 24 .31
- Off .33 .31 LA44*

. Post .27 .32 .36
' Off 28 .22 .33

*Indicafes sfgnificange beyond

Post Off Post Off Pre

04 .00 21 .4 .08
00 .04 2% .46% .26
06 .04 .29 .27 .13
14 .20 23 .14 .06

the l05 Ievé] of confidence.

31 .36 .44%*
O1*  ,B2%  60%

10 .04 .14

.63% -, 70% 76%

123
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were not significant]y'related to performance on agility drill #1
during the off-season data collectjon period, or to performance on
agility drill #2 during the post-season data collectijon period. The.

results of these comparisons are preseﬁted'in Table 7 on page 36.:

Relationship of Players Ratings to Strength, Speed, and Agility _:

Each of the subjects was asked fo evq]uate the football playing
abi]ity of each of the other subjects as well as thémse1Ves, by ranking
them from one to 22. The players ratings were not sfgnificant]y
~related to performance in the'bench press, leg press, or the modified
Roger's Short Strength Index during any of the data coi]ection periods.
Players ratings were not significantly related to performance in the 40
yard dash durihg the post-season and off-season data collection
periods, but were significantly related to performancé in the 40 yard~
dash during the pre;season data collection period. Players ratings
were significantly related to'performancé on agility drill #1 during
thé post-season data collection period. Players ratings were not
significantly re]ated to performance on agility drill #1 during the
off-season data collection period, or to performanqe on agility dri]i
#2 during the .post-season or off-season data collection ﬁeriods..’The

results of these comparisons are presented in Table 8 on page 36.




" Table 7
o Re]atiohshib of Coaches Ratings to Strength, Speed, and Agi]ity‘Variab1és

B [P RSI 40 yard dash %

Post Off - Pre Post Off Post OFf Pre. Post OFf. Pre Post Off Post Off
C.CR. .18 .33 .26 .07 .02 | .17 .04 .16. .52% .47% .60% .58% .30 .28 .54

i *Indicateéfsignifiéahte beyond the .05 1évé1 of confidence.

Table 8

Re]@tioﬁship_pf_Piayérs!Rétings'fo Strength, Sbegd, and ‘Agility Variables

B P RST 40 yard dash T

- _Post OFf Pre Post Off Post OFf Pre Post Off Pre "Post Off Post Off
PR .17 .17 .17 - .08 .07 .15 .01 .01 .31 .17-.42% .43% .06 .18 .20.

- .. *Indicates significance beyond:fhe .05 Tevel of confidence. "

9€
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Relationship of Coaches Ratings to Players Ratings

~ Significant relationships were found to exist between football
ability as perceived by. coaches and football abi1ity as pérceived by

players.

Discussion

Many investigations have shown a signif{cant relationship
between’a single variable of 'strength, speed, or agility or a
combination of these variables and football playing abf]ity. The
relationships which wére found to exist between these variables in this’
study, and their relationship to football p]aying_abi]ity will be
discussed individually.

Several- studies have sUggested thaf sfrength is essential to
performance in football. The fesu]ts of this study-indicafed that
' coaches ratings and players ratings were not éignificant]y related to
strength. Significant relationships wére found to exist befwéen
performance in the bench press and performance in a modified Roger's"'
Short Strength Index during each data collection period. However,
performance in fhe leg press was not significantly related to
performance in either the bench press or the strength index during any
of the data collection periodsf This may have been due to the fact
that the leg press involved an entirely dffferént muscie group than did 1'

the bench press or the strength index. If the bench press.or'a
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modified Roger's Shorf Strengfh Ihdex‘are assumed to be valid
indicators of overall body strengfh, the results of thjs study show
that fhe leg press was not.

Many coacheé have suggésted that strenéth is a prerequisite to
speed (Holland, 1975). The results of thisﬁstudy indicated that -
strength was not significantly re1ated'to.éﬁeed. This 1s.COntrahy to-
the findings of several previous\studies;- If -strength can be assumed N
to be a prerequisite to speed, then the meagures of strength utilized
in this study were not. ‘ | |

No significant re]ationshibs were found to exist between
performance on‘agi1ity drill #1 during different data collection
periods. No significant relationships were found to exist betWeen
performance on agility. . drill #2 durfng different data co]iebtion‘ |
periods. No significant relationships were-found to exist between .
perférmanqe on the.two agility drills except during the off-season data .
collection period. Speed was signfficantly related to agility during
the off-season data collection period, but was not significant1y
related to agility during the post-season. Performance on agi]ity
drill #1 wa§ found to be somewhat related to_strength dufing the
off-season data collection period. The lack of cdnsistency in
pekformance on the two agility drills suggests that these drills may |
not have been reliable 1ndiéators of agility. Tﬁerefore, very Tittle

emphasis can be placed on the significant relationships that these
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drills had with the other physical parameters. .
As indicated in previous studies by Cowell (1961) and others,' 
significant relationships were found to exist betWeen football ability

as peréeived by coaches and football ability as perceived by players.

Coaches appeared to place a greater emphasis on speed in- the evaluation L

of football ability than did the players. It is also interesting to
note that the coaches ratings had a higher dégree of relationship to
each physical parameter than did the players ratings. The results of
this study suggest that the determining factors upon which the coaches
based their evaluations of football ability were different from,those'
upon which the players based ihe evé]uations'of'other ﬁlayérs and

" themselves. .




Chapter 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of tHis study was to 1nvestiga£e the're1ationships
between the'se1ected physical factors'of strength, speed,'and agility
and their rélationship to football ability as pékceivéd by coaches and
players. Specifically, an attempt was made-to-determiné: |

1. if a single variable of stréng%h; speed, or agi]ity is
related to football ability as pefcejved by coaches -and :

' p]ayers, o

2. if any relationships éxist between the variables of
strength, speed, and agility,

3. if there is any re]ationship’between footba]f ability as
perceived by coaches and footba11.abi1ity aslperceived by
b]ayers. |

It was hypothesﬁzed-that there would bé.no significant

re]atidnships between the variables of strength, speed,'or agi]ify,_or_ .
between any of these variables ana football ability as percéived by
coaches.or‘b1ayers. '

Twenty-two members of the 1975 Montana State University varsify o

fobtba]]‘teém were utilized as subjects in this sfudy. Correlation : :
coeffiéients were used to make comparisons bétween the five | |
experimenta]-variab]es.: Data was cb]]ected during'each of three

established data’co]]ection periods.which were designated.as the
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bost-season, tﬁe off-season, and the pré;seaSOn.

To measure the strength factor; eacﬁ'subject was required to 3
perform one maximum repetition in the bench press.” Maximum efforts fdr
each subject were also collected in the Teg press, and a modified |
Roger's Short Stfength Index was administered. The speed factor was
measured by timing eaéh subject in the 40 yard dash with the use of a
hand held stobwatch. Agi]jty was measured by timing each subject on
two different agi]ity drills with the use §f a hahd held gtopwatch.'
Each of the 22 subjects was asked to evaluate the football ﬁ1éy{ng
ability of each of the other subjects by rankfng them from'ong t0'22;
Members of the coaching stéff were qsked'to rank ‘the 22 subjects in the ‘
same manhner. .

Performancé on each of the stkéngth variab1e§'was found ﬁo be
significantly related to performance in the same variable during

_different data collection periods. Performancehin the bench press Qas
significantly related to_performancelin-a modified Rogérfs Short
Strength Index during each of the data co]jecfion periods. Performance
in the Teg press was not significahtly related to performance in the
bench press or the strength index during any of the data co]]éction |
periods. Significant re]afionships were found to exist between
performance in the speed variable during each of the data bo]]ection '
periods. Speed was not-significantly related td'stréngth during‘any of

the data collection periods. Spéed was significantly related to
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égi]ity during the off-season data coi]éction‘period.  No significant
relationships were found to exist between performance on the same
agility drills during different daia co]]éctidn beriods. Significant
relationships were found to exist between‘performance on the two
agility drills during the off-season data collection périod. Coaches
ratings were significantly related to 'speed during each of the data
collection periods,.énd téAagility drill #1 during the post-season, .
and to agility drill #Z'duhihg the off-season daté collection period.
Players fatings.were significantly re]atgd.to speed.auring the
pre-season, and to agility dfi]] #1 during thé post-season data _
collection period. Significant re]ationships”were found to exist
between football ability as perceiyéd By coaches and football ability

as perceiVed by b]ayers."

Conclusions
The following conc]usions were made based upon thé rgsu]tslof :
this study. | ‘
1. Speed and agility were signjffcant]y related to the .
evaluation of football ébi11ty by,éoaches and.p1ayers.
2. Strength was not significant]y”related to spéed. ﬁ
_3. Agility was significantly re]atéd to strength\and speed..._.
4. There were significant relationships between'football

ability as perceived by coaches and-football abi]ify as
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perceived by players.

Recommendations

The following recommendations are made'concernihg further

research on this topic.

1.

More physical parameters should be included in order to

ascertain which parameters if any are'signfficahtly :

related.

Different indicators of strength, speed; and agility -

should. be Uti11;ed to verify or‘disprove fhe reliabijity :

. of those used in-this study.

The effect of personal d1stance on subJect1ve eva]uat1on

'should be considered by 1nc1ud1ng a soc1ometr1c analysis

~in the compar1sons

A 1arger number of - subJects could be ut111zed

A compos1te.1ndex of phys1ca1 parameters shou]d be

‘developed which could indicate if a re]ationship‘existé

. between fobtba]] aBi]ityvqnd:the index.
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