WISCONSIN STATE COLLEGE AT LA CROSSE

GRADUATE SCHOOL

Candidate: Yvonne Redece Meyer

I recommend acceptance of this seminar paper to the Graduate School in
partial fulfillment of this candidate's requirements for the degree
Master of Science. The candidate has completed his oral seminar report.

August 6, 1964 @&)ﬁ%

Date Seminar Papgy’ Advisor

Richard Westkaemper

This seminar paper is approved for the Graduate School:

07, /7 6% e

Dean, Graduate School

3 1344 00942019




G A

A oo

TG 4y 5 o o o A ] ¥ 1. . 5 -

were collected on bowling g
S ry T oyrs
SO0 FURN AR 6 )

E o Tt em - o e o~ PP - - o - . )y e . 3 -
waeells. The Pregton hand dynamometer was used to
R U T SN IR SN o ode o e b R P
the howling zrip strength of subjects,
using the Pearson vroduct-moment and the Spearman

Tormulas, a positlve, but

o dlfference in means

97184







A STUDY OF THE RELATTONSHIP OF

BOWLING CRIP STREMCTH AND BOWLING SKILL

4 Seminzr Report
 Presented To
The Sehool of Graduebte Studies

Wisoonsin Stete University at La Orosse

~In Pm‘t_wﬁ. Fulfillment
of the Requirvements for the Degree
Yaster of Solence in Physicel Bducabtion

By
Iyvonne Bedece Meyer

August 196l




TABLE OF CONTRATS

CHAPTER |
o INTHODUCTION. o o o o o o o o o o« o
dbatement of %hé Probleme o o o o o
Purpose 0f the STud¥e ¢ o 5 o » o
Need for the Sﬁudy. e n e s s s v e

Definitions of i‘émfs.‘ R IEIR IR
Basic s@,ﬁﬁm@tim&é e .. . .
IT. REVISG OF THE LITERATURE. o « + » » «
ITT. PROCEDURE « v o o o s o s o s s o oo
IV. ANALYSIS AND INTERPRETATION OF DATA .

*

-

L)

*

V. CONCLUSIONS 44D SUGCESTIONGS FOR FURTHER STUDY

me‘:tgamxl ® % & 2 0 € ¢ p 5 b K L 3 9‘0 LI T A A

&m&&g&nqu',«-ya...‘..w,.*..;.c.

»

E




. LIST QP TABLES

PAGE

ﬁ#mi;*frsisgﬁ ‘the Study Group o « » o LRI S “13.




CHAPIER T o

INTRODUCTION

85 8 leisure time
activity. People who take part in bowling, do so for the pure snjoyment

Bowling is rapidly becoming a popular ﬁp

it brings them. DBecsuse of its pepularity with the geneval mﬂm,

bowling has become important :’m the sehool currion
As & physical education tescher and bowling

mﬂl&wmﬂm 'ia}*m |

:i?h:%.a interest in
1igh sohoel bewlers had

researcher feels qualified to make this studys

- bowling research begen when beginning

Wmﬁmy medsure the amngw of the bewling grip who |
fotal pinfall to determine the velationship of m @W,

involved weye selection of an absaaﬁwa m&mm@ m
of applying the measurement ingtrument, seleckion of a gx*mxp w be

tosted, and analysis and inteypretation of the vew data.

urpose of the study. The purpose of this study wes to determine
if bowling grip strength was impertant in %@ﬁ?«ﬁﬁg akéi&i I %m ware
the vase, increasing grip strength showld relste t¢ sn inoresse in
bowling skill, : |

Need for the study. This reseawch has been undertaken for the

investigator's personal use in presenting & better program of bowling




Delimitations of the study. The thirty subjects bowled on
Wednesday nighte &t 7300 peme 8% the Hub City lanes at Marshfield,
Wisconsin. The bewling grix; strength of @aﬁg}a}suyaam was mzaam_mea
before and aﬁt&r Eaéwling. | u - -

Idmi*&mim ﬁ the sk dy. 'i*&m @rigmal %uﬁ,v was ’ﬁm maluae

tha adnl% men's group and *the girl's gurriar high wheaﬁ, gwuga. ?h&
girlls group was mt umd ‘lzaswma ‘é-ha scores were %aa sskmﬁ %@ iaa
gmﬁiﬁ*@i@a&y *Lwaamei, _ Simy amsz men m:md in ﬁm grwp cghmwa for
&‘mdy, but mly mmw wore weﬁ fw the aw@y be@auae the %ﬁ:ma S‘f&&’ﬁﬁ!‘
waum m p@ma:w %m ama&ma@im of tha inaﬁmmnt to all of %hem.
8ince nﬁm of the bw:mm were ab{mm m miaua %imé&, they were
impmei from the stud;r. ‘.’fha mlidi%y of the &tmy way hava ma
immawé by the use of more subjects.

E&f&mﬁm_ 9f terms used.

: oe  The bowling gx‘w is the grip of the h&mi mﬁh the
aaaamd and %hiré mngars and thumb ef imra ham;i used in daliwring the
bowling bell.

Bowlin g Skill, amm skl is the bowling p.w:m of sach

subject in tha six ‘ﬂ'ﬁﬁlﬁﬁ of the study.
?inﬁ’am. Total pinfall is a grand total of m pinfall
by akfi. the aubjw‘w in tm six week period.

anonster, The mmw? is @ menumeneter, which is used in

maa;umng msaeze shrength. In regerd to the study, the instrument that
was used %o messuye the bowling grip strength.




Basis Assumptions. The investigator began this research with
the hypothesls that bowling grip strength and bowling skill ave
significantly related. -




CHAPTRR TT
REVINW OF IHE LITERATURE

The literature on measurement devices for messuring huwen

strangbh was reviewed. A study by He Harrison Olarke comparet

instruments for vecording miscle strength., This study showed the
cable tensiometer bo have the gmaww precision for atmngﬁh testing
indicated by ébafaa*sivity, a@&ffi@i@ﬁwy ami was the most stable and
usefik, . Th was found €0 be fres of mosk of the fanlis of the cther
@w&cw %@%@d.ﬁ  The Wekim-Porter strain ga&ga w&sf'suza@rmr* o the;“’
eable iaammmemr in the amount of a’emnggth it m@@rﬁaciﬁ bub was
m@mm}y sensitive @ changes in room twc»a‘mwm. he apring ﬁmala

was inferior in the amount of strength it could record. The Hewman

myometey was limited %o sswaﬁgm efforte not exceeding eixily pounds.
and had low objestivity.t For this study, because of reasens of size
or eoonomy, all above mentioned instruments t'%@ﬁld not be vsed. The
gpring steel Instrument used for this study wad *b%‘zrye z*eaam in owigin
to have boen used in G:Larke 8 amciy.

4 study on *hhe mlam@nshi;a of hend slize and lowey erm girthe to
hend grip sbrength was gonducted by Louis B, Bowers. It was found that

 measurements of the length of the hand end fingers and foresrm girthe

1?&. ﬁwrlwa Glark, “Q@mpmﬁ@n of Ingtruments for Recording
Muacla &*bmng@h,*’ Research Quarterly of the Americsn Association for
sicel Eduneation ea.‘?,g_‘wea’ﬂ‘ﬁfen» 253390-011, Decenmber

Y




SFE

were significantly related %o hand grip 5trang%h¢2

Tinkle and Montoye soncluded that grip strength is related to,
and probably dependent upon, body welght and only indirectly related
to heiggh‘b-j | o - | -

?iar&an an& Q'Gannmll aaneludaﬁ tha% for men in aanditian anﬁ}.
w&thin the 1imit$ af hheir study, grip ﬁﬁraagth is siﬁnifieamhly
rsla%ad to W@ﬁgh%, ﬁuh not Ho neight or aga.h

- Baatrica &abax studiad tha r@latianahip amﬂna anthra@@matrm@,

shwangth, and paxf@rmanaa m@aaawsa of c@l&aga wamwn bawlara‘ This
r&s@areh was é@nm ta da%aymiﬁa ﬁhe valiﬁity of a su%jeativ& r&@iﬁg
ef the ahility to hand}e & giv@n w&ight pall as a armﬁari@n ma&sura of
bawiiag abiiiﬁy. ﬂata was eﬁllsataﬁ for eaah smbjeaﬁ on h@ighﬁ, welght,
érm-leﬁgnh@‘grip, pull, pnah, thr@a fingered h@wling gripg Yﬁlaaity,
fir&t ball av@rage, aaﬁ gama score. This re&aareh ﬁh@ﬂ%é all gwmaps

wara sigﬂifaﬁantly diffe?eat in all vavlablas st th@ one ar five paraan%

%aum B, Boweys, "Investiggbion of the Relationship of Hend Size
and Lower Arm Girthe to Hand ﬁyip Strengﬁh as Meagured by ﬁalaat@a ﬁan&
 Dynamomevers," Ressarch Quarterly for the American Assoclatio p B b
oy H,ndl,‘ 7d Hecroablor

3.7, Tink&a and H‘J.‘Man%oy@, "Rglationahip, Between Grip Btrengtbh
gv g&mh&mvamenﬁ in Physical Education Among G@llag@ HMen," ﬁaw ik
arterly of the Ar " Ny » yeie

i*wm:iam H. Pierson and Eugene R. 0'Connell, "Age, Height, Weight,
and Grip Btrengbh," Hesearch Uuarterly of the American Associabion for
Hﬁalﬁh, ?nysiga& Education and";“gre&tian,“ﬁ“ Eﬁ?uﬂhsg C&%Qb@r, 10962,




level when en enslysis of veriance was cmm@uﬁedyg

Horma Johnson did research on besting achievement in baw&ing\ﬁor 
rninth grade girls, uh@ &evﬂﬁeﬁ three tests of innr@asing difficulty
and tested ﬁh@aa fer ra&iﬁbility. The teahﬁ waret ralling shadow balle,
on bhe all@; bed, raaard“mg the pins dowhed on the firxﬁ ball in aa@h
fr&ms, and recerﬂing the mimber ef times the head pim'waa hit Wi@h the
fiysh ball in each framﬁ.~ ﬁaliabillmiﬁs were too Low far inéividaal or
graup mﬁaamrwmﬁnt, bat Mias Jmhn&@n stateﬁ that. ratiag $aa“a;pragarsd
fram sroves aﬁ differﬁnt sﬁag@ﬁ af instructien migk% hava m@tivahianal
valua.é The raaaar@har the&gh% stuaiea of this kin& migh$ guggest 8
nore éﬂfiniﬁﬁ way af datarminmng bmwiirg ﬁkill, but n@nm were iaund,
This 1aad the resesrcher to. ﬁecxﬁa on the use sf pinfall &8 & meaaur@

of bawling skills

s Simatriee Sabal, " Study of the Relationship Ameng mmnmpomwm,f
Str@hgth, and Performance Measures of College Women Bowlers.® (un@ah&iahe&
Master's thesis, The ﬁnivarsity'ux‘wiscaﬂain, Hadisan, 19623 113 pe

X Oorma Jean Jchnaon,'“?ﬁsta of Achimvament in Bawlin& for Begimm&ng
Girl Bowlers," (unpublished Masterts ‘thesis, The waivarsity of Galaraﬁm,
Boulder, 1962) 55 p.
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© e PROGEDURE

 ‘ ﬁft@r ﬁha imvasﬁigatar deﬁarminad thﬁ pﬁ@hlsm %a ba sﬁuﬁi@é,
ﬁh@ bﬁsb availabla ma%h@d of abﬁeatively m@aaur ng hand grip atrength
waa dsﬁarmingd, &v&ilab&a li%eraﬁux@ on Mﬁaﬁurem@nt iﬂsﬁfﬁm&ﬁﬁs -
revaaleé tha hand dynamﬁmat@r waa beaﬁ ﬁuixad fav th@ study. ‘Théxl‘i
yhyﬁi¢al thﬁrayiﬁﬁ a% %ha ﬁaw&hfial& Glinia, E”as Gray, was xﬂtarviaweé.
‘Eh@ indie&ted tha% fr@m tha Q@iﬁl@ﬂ& aha raaeivad from %ha énatvrﬁ an
" ths aliaio a%aff, that ﬁh@ instrumenﬁ wh&sh waa in ua& at @ha preaent
%ima was auitabla f@r elinieal tharapy' ?h@ reaaawah&r eb@ained %hiﬁ
@va& anapad, tﬁrman mad@, &pring 3@@@1, Praaﬁan &ynamsm@%ev far th@
abudy, it was @f 8 canwenian& amza, requir&d a ﬁhart ap&m af @im& far :
&ﬁs uaa, and ita numarical rﬁadxngﬁ gould be a%&txs% aally treated. |

- The Freston ﬂyaamnm@tar wag @bﬁaﬁﬂed %hraugh a medigal &upply

company at a gost aﬁ th&r%aen dollars and aavamﬁwaiV$ aanﬁa¢7 The
investigabor had to determine whether the instrument could be objectively
applisd to test & subject, The dynamometer was applied bLo téa% g&oupa»'
by @h@ iﬁvéatigatar* 'In,haking the @riél readings, é@mﬁyaf the subj&aﬁ#
were 8o strong the instrument ﬁaﬁ compressed beyond the point of measures
mont. Since this study concerned bowling, the bowling grip with the
ﬁw&mﬁ, %h@ gsecond aﬁd %hi?évfingafﬁ of th§ aubjaéﬁfs be#iiﬁg.haﬁﬁ'waa

| 76.&. Pra$t@m Gerparatman, Equipment of Physical Mediine and
Behabilitation, TL Vi Tiie, New York 3, New York.
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uged. The readings were taken with the researcher placing the ingtrument
in the subject's hand in the correct position. It was found that the
dial of the instrument should be placed face down in the palm with the
protruding button on one side between the second and third fingers at
the fir@*&; joint of the fingers. fha othey gide of thé instrument was
placed &t the heel of the hm&.:’ The subject took one step forward
with the foot in opposition to the bwlimg hand and wmg;m .'hiﬁ arm
dm and forward with the same type af action he used o -éeliwr the
ball, The dynamomeber w;as‘ wmgwméé as he stepped fzammi,-, |

To ses if tenperature haé any effeet on the instrument, the
resesycher bock 8 reading on tﬁ?&ﬂw&%&j@é‘%&; The instrument #?sga plaged
in the refrigerabor st & temperaturs of thirty-eight d&gﬁ@% :F’ahmnhem
for thirty mﬁ%ea. The readings were taken again on m same subamw;
end it was found thal temperature hmi ne e;&‘fwh on the instmmnt.

This test was necessary because the instrument i:a.a:ﬁ w be ism%pwted o
the lanes in cold westhey, and the resesrcher had to know if the
temperature would affect the ma@mga. |

After the instrument was c;imﬁan and the investigator knew it
could be objectively applied, a &pmﬁ‘ie group had to be chosen fesr is&w
study. A4n interview was arranged with the proprietor of the Hub @iﬂt;y.
Lanes in Marshfield. After sbudying sll the svailable groups, a Wednesdsy
night adult men's group was chosen. Kn addibion, a group of junior high

girls was uged since the researcher was the advisor of this bowling group..
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In attenpting to take hand grip readings the Tirst " evening, 1%
was discovered bthat time would net.allw using the instrument on sixty
of the bowlers. -After checking the attendance records of this league,
it was degided to congentrate the study on the gix tesws whose menmbers
were present most often. The resdings were taken immediately befove
and after bowling three games.. The readings were itaken Yo the nearest
five pound calibretion. The subject's bowling scores were. obtained
from the league secretary. This data was revorded for six weeks.
During the time the subjects wers bowling, other personsl. statistics
and messurements Were pecorded. These statistics and measurements are
shown in thie report in the Appendixs = .

The bowling grip strength of & randomly selected grovp of
twenty wale adulis of varying vocatlons was taken to determine if the
sbtudy group used was average for & normsl adult population.
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CHAPIER IV
ANALYSIS AND INTERPRETATION DF DATA

o | ':'&’he amlyais caf tha vaw dma was emmermci wﬁ;m w:a varﬁ,ablseﬂ,
i::jf;l;ing gx*ip sﬁrmgm am bw}é.ng akiﬁ.l. m waming mia da%a, isha
ﬁema i‘faz* em&z mubé%‘ts wew wmags«:& in zmk: smwr, high ta lmsr. The
man fer 'bemal pim am:l "ﬁha mfaan i‘ar gr&p atmngth ‘ha:ﬁ‘am %aw’ling am&
w’z«l gz\ip a‘&mngm ﬁmm éﬁ’s@mﬂim&. Theae are whﬁm m Table I. Tha
m&n piafa:i.l ei‘ %ha %Ma} ,;;rmp w.s ors huﬁémdwaighkynﬁhma pm par
gama per suﬁjwt. This im:umma t-he high prafiaﬂ.amzy wﬁ‘ ﬁkm m f&hﬁ
grm;a. ’i‘m mm aﬁ *aim bwling grip %mngﬁh s:m«r auhjw% was one:

h&aﬁm%m pounds af p@essm‘ In amarmg bhe mean a:f? iaha bw:}«iag:'
g:c:l.ﬁ s%mngth m‘; the amiy gmp m fsha man sa;&‘ tha bme’iing grip
astmnghh af *b}w mnﬁimﬂy aa&w@a@ group, it was indiwa%d tha‘b mm study
group was average.

, The standard a@vmmm for grip .abémgﬁh befores bHotal grip
strength, é.nd total pm are presented in Table I. é‘mwmg up & Gurve
veing the standard deviations showed the participents to be a very
hmm@ganee@s Zroup. |

Total bowling grip strength and total pinfall was correlated by
the Pearson productemoment correlation coefficient formla. A .20
correlation eaafi"ieiam was determined, which m shown on Table I.
The total bowling grip ahmﬁg%h and total pinfall were eamlatm‘ by i&ha
Spearman vank-ordeyr correlation soefficient formmla. A .21 correlation
eoefficient was determined which is presented on Table I. Both correlation
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TARE I
AVALYSTIS OF THE STUDY GROUP

. Varishles . Mesns -Standard Pewam &p&amm | e |
Deviation Product = Hankw Sooresis
, - Hiomenti ."rdwr%% ,

'Ma&; Ping 8,89k 187 s

| 20 .2 |
,&rip é’@r@ngﬁh 1,300 228 L aB2T0

Fotal Pins 3,3%3.&7 T

ﬁ@@lmgi}rip o T ‘ R S
Bt n@:‘&h ﬁ@fm 618 106 #7366

Moo Rt Torads e
Tearson Trodupt-Tionont Tomwa \l [NZ::;? Zx)ﬁj [mﬁ . {Zx)aj

#% Speayman Rank-Order Formuls

wir TN fest formula
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methods indicated a positive, but low relationship between total bowling
grip strength and total pinfell. Therefors, the null hypothesis is
acoepted ’ahais bowling grip stmngth has no aﬁﬁact o5 }:x:awmng skill within
‘bhe :Limi.t& of this atuiv.

In wrrelmmg the grip atmngth w‘sal b&fw& bw&.mg axaei ‘wtal
@ﬁ.nfall, isha ?@ws&n pradm%mmm wrwlatim e%i’fiemnt farmula

indﬁ.mted a W21 cwrmiatsian wsffmiem ﬁhaem by %‘am Lo 1:1 wrwlakmg

ﬂmsa mme wrmblw hy the &paarmn ranl rdar eerrelat&m caefficwnt
i"mm, «525 eewe?s.a%ﬁ.m cws?fiaient waa indiaamé aﬁ amam in Tabla I,
B@ﬁh aarrelatim m@%hm imzimam sms:}.mw 3 bu’& law m&a"&i&n&hw ba%%an
gr;&za s%smng*ah be.fere bwlin@; amd t@h&l pﬁm.

sinae the atudy indts amimzy sshmei p@sitiva, bm 1@:»7
rel&@imships b@mmaxa v&mablea, the s:*amamh@r zwad a “%”‘ wa% Lo
detemim if them was any dﬁfemnaa in the means m‘.‘ tha &xtmmes éﬁ,‘ |
thae smﬁy* The 'bop hwenty«sawxx wwsm waa compared *isa the 1@&&%
hwm»;ya-swen pement, ami W goores of grip sbrength h&fswean ax%rema
were mt; signifmh, as shoun by Table I. ".Eha ‘“’*&” BGOTE @atsmﬁ.mﬁ
he'bwaen upper and lower exbremes of the tsaim ;;;fmfall was aigm:lﬁ.aam
as s;}mm by mbls 1.
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CHAPTE R v
CONCLUSTONS AND SUGGESTIONG FOR FURTHER STUDY

‘v;., rhs dﬁgraa ei relahianﬁhip behwcan bawlmng grig sﬁr&ngﬁh aﬂd

‘b@wllﬁg skill is pesitivm bub &aw as delernined wx thin the limlts of

this ﬁtﬁ&ya»

£+ The gr@up uaad for study was tsm hmmagamaaua in all
varAabiam %u whﬁW any diff@r@mws in means.
... Apy addmmnal atwiwa of tsm mﬁiamwhm m‘: wlmg gv:ip

str&ngth and bawkiﬂg &hi&l should use a wﬁamp of ﬁuhjeats w;nh more

'varianﬁa mn-bawl&ng skill. The high 3ré£ia¢aﬁay of %ha ﬁ@nﬂy gramp in

bewliﬁg ak&il,ﬁhmﬁad,%heywwar@ advanced bowlers, and éif#gfﬁﬁﬁ-rﬁﬁu&ta:
may be obtained if a group with i@wer ability and more variance of skill
wore usdd. ‘ R o

Qﬁh@r studies could be done determining the ralﬁﬁianship of
éwﬁ.ing gkill and mg strength, smount of practice, or other anbhro I

tieasurenants.
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PERSONAL DATA ON THE SURJECTS OF THE STUDY

2, %9 18k - sa0k 180 factory
» 7 superintendent

3. 36 160 5-8% 190 gredit manager

Le KL 185 5.8 o factory |
, : : superintendent

g, 3@ 198 | é..;g, - 178 cheesemaker

6. 2?13 6 1 production
: . planney

7 33 180 g0k 202 besling inetyustor
‘ golf pro

8. 52 200 6wl 18l brisklayesr
: Parymer

Ge L2 '1"?@ Bl | 183 “ponbractor

10. 50 228 Gm2 i - gountry olub

. 3 169 59 W epetiver

12, 29 210 63 116 enginesr

13. 26 118 Gely 188 shoe fastory
worker

Lhie 35 17k Bl 187 dispatcher at
train depot

15, 37 190 62 17h assistant
foreman
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