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Factorial Analyses of Correlation between the Center of Gravity
and Physical Fitness

Oh Man Won

Summary

This study was conducted to determine the relationship between the center of gravity and
physical fitness, 150 high school boys, 120 high school girls and male physical education majors
served as subjects.

The center of gravity and physical fitness for the subjects were tested by the study program.

Coefficient of correlation ratois and level of significant were calculated to determine the relati-
onships between thz canter of gravity and physical fitness.

Within the limitations of th2 pressnt study the following conclusions are warranted:

L

There were positive relationship bstween the canter of gravity and agility in highschool
boys and girls but no significant correlation was obtained in male physical education majors.

. A positive relationship existed between the center of gravity and muscular endurance in h-

igh school boys, but not in high school girls and male physical education majors.

A positive relationship was found to exist bstwesn th: cenier of gravity and muscular
power in high school boys, but no found in high szhool girls and male physical education
majors.

. There was a positive relationship beiween the center of gravity and flexibility in high

school boys, but not in high school girls and male physical education majors.

. No significant relationships were found between the center of gravity and muscular stren-

gth, balance in male physical education majors. High school boys and girls were excepted
from analyses because these physical faciors were not tesied.

HRBE S Sports FERS S5t spotss A
I.F & fyo= AR o Yo EEY HF= Fix RES
o] fich.

Sports 7EES< ERy(motion)st #s(stability)el

A HRE Bk HERES) WHAR KERHFH

X =t FEMYoZ o Tl L Elelst ¥ 4
Ao ANELS KE BERC BEG BEE= s
Aol (wells 1971) EFsl = B3 BES 712 9
}.

A#EOo Mg #2eE Kinesiology Bie® 9 4k

B N@o e 3o sporisel TEs EEQ hhat
ABELFE A5 HMMERE 2z AEIHE 5
ko] ARE Do) kol dviuldl BEE 7A 2 Q&
7t mBEshE W & e Hpgel Ut

— 259 —



2/ & A

I. MEHR % 7%

1. INEHR

BHIHA B -k BSBHE £4 EKE Beste
1.2.3%40 4 1A #H4 % Miisld BwL 150

%, kW& 12045, PHABAEEEN 84 644
& ABMbst] & 33445 RENREK= o 1977
4 AR 4E 12A714 FiRE RMiskd o AENRE
9 R &I 29

Table. 1 The status of the subjects

High school boys [ High school girls Male phy:lljgzgrsducatlon Total
1| 2] 3| 1] 2] 38]1 2 | 3| 4

50 50 50 40 40 40 18 17 14 15 334

2. HRAEHB ¥ 7%
1) AR

Fim%s £ MEY WEss A EREO
e 1975)0] f&kd BEstdos AKEOE R
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(1) gagEpE(Agility)

@ shuttle run(F 1972), @ sguat (&I 1973),
® side step(F 1975), @ flapping test(X&H 1973),
® jump test(F 1972)®, burpee tesi(F 1972) ME
& B, RE Hrd &k @WEshas. R HE
FAXR 3%)

(2) HH(Muscular sirengih)

@ leg sirength(#1972), @ back sirengih (F
1971), ® arm sirensth(ZF 1971 EEH & B AR
Fikol s WEstdch Qe Fi FIAREE)

(3) #AHMuscular endurance)

@ pull—up(3* 1972), @dipping(F* 1975), ® 1500
® run(E 1972), @ siv—up(F 1975) EE & #He,
P Fikel kA WEdgch. Qe Kk FIAIM
2%).

(4) |\ HMuscular powzr)

® standing long jump(3 1972), @ handball
throw(3* 1972), ® vertical jump(Z 1971, @ 100=
‘run(F 1975) MEHe BE, WE Hikel KA AWk
drk. (e Kk AR )

(5) FMtE(Flexibility)

@ trunk flexion(# 1972), @ trunk extension
(#1975) mES BE, WE Hikd &K A=t
. (WE Hik AR B38)

(6) F#tt:(Balance)

@ stepping stone test(F1975) MES BeE, A

skl ksl REstad. UE Hik FAR %)

I, #R %Y ER

1. MEHRES AR

£ A8t o] BEE FHE 56.91%, kHE FH
& 55.91%, hE&EH B4 THe 6.43%=4 B
£ %% 1% BEol . o &R+ Croskey, Da-
wson, Luessen Mahron, Wrighte] BZ#EE(Wel-
Is 1971) o BEFEEE EREXN 1970248 &
Pre FHRE 33 Y
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Table. 2,

Means and Standard Deviations for the Center of gravity

The center of gravity(em)

The center of gravity(%)

Mean SD Range Mean SD Range
Male students(N=150) 94.92  4.47  85.06—107.83 56.91 2.08 53.80—60.97
Female students(N=120) 86.39 4.2 81.47— 92.09 55901 0.91 54.C0—57.37
Male physical education 9.3 497 84.58-109.81 £6.43 1.84 55.34-62. %

majors(N=64)

Table. 3, Correlations between the center of gravity and physical
fitness for high school boys.
Physical fitness factors Mean SD Range r t o]
Agility Shuttle run(sec) 10.86 0.45 12.1—-10.0 .53 4.88 p<.01
Muscular endurance Pull-ugs (times) 11.96 3.93 4-20 .252 316 p<.01
1000m run (s2c) 226.60 16.22 300-204 .262 3.:0 r<.01
Sit-ups (times) 29.31 2.95 16—35 .411 5.48 p<.01
Muscular power 100m run (sec) 15.43 1.02 18.0—-13.6 .20 3.(0 g<.01
Throw (m) 32.27 5.97 2050 .133 1.€3 p<.05
Running broad 417.84 35.29 340—495 .242  3.03 p<.01
jump (cm)
Flexibility Trunk flexion (cm) 22.83 3.22 16—30 .593 8.¢5 p<.01
F9oh. o] BRE Wit 4Bey BR MER 100m runst ARELIY HIMGEe r=.240,t=
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Table. 4,

D) AREL wEkE

Shuite runz} AKE.L3He] HMMEE r=.442,t=
5.35=2 P<.01 kol A EEM-E Vel Fo] AR

Correlations between the center of gravity and physical

fitness for high school girls.

Physical fitness factors Mean SD Range r t p
Agility Shuttle run(sec) 11.98 0.53 13.1-10.9 .442 535 p<.01
Muscular  Flexed arm hang (sec) 16.02 8.58 1-30 131 1.43 p>.06
endurance 800m run(sec) 249.38 19.39 259—220 .433 521 p<.01
Sit-ups (times) 17.29 5.05 5—26 .152 1.67 p>.05
Muscular power  100m run (sec) 18.31 0.9 21-16 144 1.8  p>.06
Throw (m) 18.83 4.16 12—28 .131 1.43  p>.05
Running broad jump (cm)  291.73 25,53  240—-350 .064 0.69 p>.05
Flexibility Trun kflexion (#) 22.58 4.39 5—26 . 146 1.60 p>.06

i>o] Shuttle runBEH BRI} LS 713z AT MRl H3t FRERE &5 2. .

I =it
@) AEKELI BAS
Flexed arm hangs A&EDL HHMKAS r=
\131 t=1.4322 P>.05 Kol A %K st WM
#7} gt
800m runz} ABKELS HMMEKE r=.433 t=
5.212 P<L.01 Kl 4 EHME Vel Fo Atk
B0 e 2ello X Bl H& Aoz BT
ot
Sit-upst AtKEL S FMMERE r=.152 t=1.67
2 P>.05 Kkl A wmEL = HMMET sl
3 ARELS BB
1007 runst ABKEDLHe HMBERE r=.14 t=
1.582 P>.05 Ak A & dt HMEMET o
QA7 AKRELS] HNMGE r=.131 t=1.43
o= P>.05 Kol A ®# st HWAMEIT slsish
Runninp broad jumpse} AKELsH) MRS
r=.064 t=0.69= g4 ®#H Lt HMMHEKT sl
@ ARELS Rk
Trunk flexions} A&EL HMRKE r=.
146 t=1.6022 P> .05 Kl A H# sl Rl
AR
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HEHER BEd M3 AKEO KO HHN

(D) AEELS St

ABEDLS giEtEMe HIMBR{RE Shuttle run &
Hel4 r=.209 t=1.68 P>.(05, Flapping test ®H
A r=—,220 t=1.77 P>.05, sguat WHIA r=
~.031 t=0.24 P>.05 Side step ME4 r=.161
t=1.28 P>.05, Jump test MHEIA r=.101 t=
0.79 P>.05, Burpee test MHA r=.094 t=0.
743 P>.062 AFEDS #iEMdE =5 BElL

- FEBMR7T 9l it

@) AMEKELS BH
AEELS HHM HAMMRE Leg strength EH
olA r=.170 t=1.35 P>.05, Back strength #MH
oA r=.018 t=0.14 P>.05 ke A 2fF FHNA
=7 B MM MEsT sl

3 AMRELI BAS
ABEL BASMY HMMEKEE Pull-up &H
|4 r=—.035 t=0.27 p>.05, Dipping HHdA
r=.151 t=1.20 P>.052 AHEDLH BAHMIZ
B o HMMER7E sttt

@) Atk BEBND

ABEDI BRI A% Standing long
jumpMHAA r=.163 t=1.30 p>.05, Handball t-
hrowB B4 r=.233 t{=1.88 p>.05, Vertical j-
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Table. 5. Correlations between the center of gravity and physical
fitness for male physical ceducation majors.

Physicél fitness”factors Mean SD Range r t P
Agility Shuttle run (sec) 9.93 0.25 10.8—9.4 209  1.68 p>.05
Squat (times) 28.40 3.2 22—38 -031 024 p>.05
Side step (») 41.53 = 3.18 33—49 .161  1.28 p>.05
Flapping test (#) 18.29 1.07 16—21 -.20 177 p>.05
Jump test (#) 28.56 2.97 23-35 101 0.79 p>.05
Burpee test (#) 7.76 0.52 6.75—9 .04 074 p>.05
Muscular Leg strength(kg) 63.24  9.79 475-88.5 .10 135 p>.06

strength

Back strength (») 136.80 18.72 91—200 -.018 0.4 r>.05
Muscular Pull—ups (times) 11.61 3.48 6—23 -.035 027 P>.05
endurance Dipping (») 16.51 534 8—32 151 1.2 p>.05
1500m run (sec) 337.16 19.44 398—279 L1410 112 p>.06
Sit—ups (times)  27.27 3.10 20—35 157 1.25 p>.05
Muscular Standing broad jump(em) 238.43 13.30 203—270 163 1.3 p>.056
powar Handball throw (m) 30.08 3.9 21—40 233 1.8 p>.05
Vertical jump (em) 55.81 6.H 45—79 .063 0.49 p>.05
loom run (sec) 13.22 0.57 14.8-12.3 056 0.4 p>.05
Flexibility = Trunk extension (em)  59.78 8.01 32-73 -.050 0.39 p>.05
Trunk flexion (#) 20.33 4.81 2—-32 172 1.37 p>.05
Balance Stepping stone test (sec)  55.62 6.27 50—73 .19% .56 >.05

umpMEAA r=.063 t=0.49 p>.05, loom run &
Hol A r=.055 t=0.44 p>.05= AKEDLS BEBRD
el =5 WMl HMEMKRIE ol

G) AMEELF F&E
AAKEOS T HHMMRE Trunk extens-
jon@iH A r=-.060 t=0.39 p>.05, Trunk flex-
jonMHoA r=.172 t=1.37 p>.05= AELH %
BEMo) = WS E HMMRT sl
6) AMEEOF FHE
ARE O EHEEMS MR stepping stone
test MHEA r=.19% t=1.562 P>.06 K&dl4
i gt HMMERTT dsid.

N X

A Bt AKEOS #Me AHMEE ZH
A Bad 1504, kms 1208, HEFEENE 644
# 3BU5e FEME HRE= 5t ARKED WEd
S92, he B kg N4 khR 8E &

H REte 4F #h EFo= 45l Astd=,
HhE&TREA N4 198 45 AlE ME< 6M
thh BERoz ¥t AKRROS 6 #HERMS
MG S oM &R dest Po) B

1. AKEOS #iEMEMe] HMMRE BREY &
Fdo] glolA Wik sl EHIM(r=.353, r=.442)7]
govt hEHEHEN QoA B = HNN
tR7F st

2. AKEOS BHMS) MR msekel sl
Ax W MHol flol Bl dx AWEERE
delAe B g MMMMKAST A sict.

3. AEDOS HAHMY FEMMKRE  BRE
Pull-up (r=.252),1000m =27 (r=.262). % Sit—
up (r=.411) ME-] B& I+ EHMC AL X
kol QeolAE 800m 27| (r=.433) WH W
#® 1 EMAMe Ao HhE&EERED deide
3= FHAMBRRST st

4. AMEREOS BBRAOM] HHMEE BRdd 3
A4 100m 27 (r=.240) 9 =g=7] deEF7]
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(r=.242) MEA B¥ 3+ EAMC Aoy =1 o] Wilsl: EAM(r=.593)] slglovt kWER th
7] MHC = HIMMERTT d9lo= k¥tsl HKXEN HEERE oAt & A= M gl
Bl QoA We ME =7 & e AWMNE 6. AREDS FRIERS HRMES B - ikl

7} ggish. dolAe P MES 2ol & Yz KHEEFH
5. AKREDL FWiERls HMMEAS BkEd o PEd oA W d HMC .
| 3 mxe
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