A PLo| MDA THE ARELC B #HR

# & KR K B-R ¥

The Variance of the Center of gravity on physical
Development in Jeju Do Student's

Im sang young, Bai young ho, Oh man won

Summary

The purpose of this study was to invesiigate the variance of the center of gravity resulting
from physical development.

The subjects of the study were 1,120 boys who ranged in age 6 to 19 yr, and 1,020 girls ranged
in age 6 to 18 yr in Jeju Do. They were selected random sampling procedure, and measured cn
the center of gravity and physique.

Data were statistically analyzed, and within the limitations of the present study the following
‘conclusions were drawn: .

1. Physical growth was gradually increased both in male and female, but the center of gravity
for the subjects gradually decreased, width decreased was 3.81% ranged frcm 59.51% to 55.70%
in male (6 to 19 yr), and 4.42% renged from 59.17% to 54.75% in female(6 to 18 yr).

2. The product-moment correlaiicns tetwe:n the center of gravity and height were siatistic-
ally significant (p<.01) and ranged from r=—.641 (in male) to r=—.774(in female)

3. The prcduct moment correlations beiween the center of gravity and body weight were siat-
istically significant(p{.01) and ranged from r=— 524(in male) to r=—.763(in female).

4. The product-moment correlaiions between the center of gravity and siiting height were
siatistically significant(p<.01)and ranged frem r=—,5%(in male) to r=—.424(in female).

5. The product-moment correlaticns beiween the cenier of gravity and girth of chest were
statistically significant(p<.01) and ranged from r=—.446(in male) to r=-.7%6 (in female).

6. The product-moment correlaticns between the center of gravity and bedy weight ratio were
statistically significant(p<{.0l)and ranged from r=—.718(in male) to r=—.729(in female)

7. The product-moment correlations beiween the center of gravity and sitiing height ratio were
statistically significant(p<{.01)in male but no significant in female and ranged from r=. 280(in male)
to r=.031(in female).

8, No significant correlations were obtained between the center of gravity and girth of chest
ratio both in male and female.

9. The product- moment correlaiicns between the center of gravity and Rohrer’s index were
siatistically significant{p{.01) nzgative correlation coefficient(r=~. 24)in male, but no significant
correlation was obtained in female.
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Table. 1. The status of subjects
School Eelmentary school Middle School [ High School College
Ages Total
Area and sex 6 7 8 9 10 11 12 13 14 15 16 17 18 19
I M 3 32 2 3 32 2 30 28 29 31 30 31 9% 9% 552.
F 30 31 30 3 3 3 30 29 30 31 30 30 8 449
Subjects 1 M 2 30 28 29 30 31 29 30 3 31 28 % 351
F 28 31 29 30 3 31 28 31 30 32 B % 355
I M 30 32 3 31 20 32 31 32 30 31 29 28 365
F 32 31 3 31 2 32 32 31 3 3 30 28 367
NV M 31 3 31 30 3 30 2 30 30 30 28 2 357
F 31 20 31 30 3 3 3 32 3 30 28 28 359
Subjects for M 120 124 118 120 121 122 119 120 119 123 115 113 95 96 1,65
measurement F 125 122 120 122 120 124 120 123 120 124 116 113 & 1,530
total 241 246 238 242 241 246 239 243 239 247 231 226 18 96 3,155
Subjects for M 8 8 8 8 8 8 8 8 8 8 8 8 8 8 1,120
scudy F 8 8 8 8 8 8 8 8 8 8 8 8 60 1,020
total 160 160 160 160 160 160 160 160 160 160 160 160 140 80 2,140
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"Table 2. Means and standard deviations for male student’s Physical
characteristics and the center of gravity.

Item . - Body weight Sitting Girth of Center of Center of
Height(ex) y(kg)lg I height(em) chesi(en) gravity(em) | gravity(%)

A .
s |M spfmM sp|M sD|M sD[M SD|M S.D

6 115.24 4.54 20.39 1.83 63.71 2.80 56.08 2.60 68.41 3.90 59.38 3.49

7 120.37 4.56 22.49 2.41 6572 2.73 - 58.84 269 7158 3.81 59.51 2.73
8 126.35 5.38 25.30 2.67 69.43 2.81 50.66 2.62 7490 57.6 59.52 4.39
9 129.84 4.99 27.37 3.02 70.98 2.51 61.24 2.97 768 571 59.16 3.92
10 135.34 4.33 29.11 3.07 71.86 2.30 63.10 2.76 79.16 3.14 58.70 3.41
1 138.48 6.82 31.8 3.8 74.9 3.72 64.46 7.86 80.27 6.19 57.91 3.00
12 142.96 7.75 35.48 508 76.19 5.02 66.60 3.07 82.63 5.41 57.65 2.51
13 151.47 8.18 41.28 5.8 79.94 4.2 70.41 4.34 8713 6.31 57.55 2.9

14 154.08 8.14 42,92 6.61 82.10 4.39 71.69 529 87.83 5.8 57.10 2.55
15 162.87 6.49 52.34 6.09 87.57 3.70 80.70 4.99 91.91 5.00 56.84 1.94
16 163.45 6.50 53.85 6.66 88.57 4.21 84.08 4.98 92.09 4.12 56.44 1.93
17 165.68 4.98 57.45 9.50 88.77 3.23 87.11 4.31 92.84 3.98 56.21 1.78
18 169.00 5.91 59.37 589 91.66 2.67 86.22 5.26 94.68 4.93 56.09 2.16
19 168.14 4.97 58.89 559 91.74 2.48 85.87 517 93.64 3.73 5570 1.35

Table 3. Means and standard deaiations for female student’s Physical
characteristics and the center of gravity.
Item - Body weight [Sitting height [Girth of chest | Center of Center of
A Height{en) y(ksv)lg " emy (em) | gravity(em) l gavity(%)
% |Mm sp|M splM sp|M spD|M sD|M s.D
6 116.13 4.48 20.39 2.14 63.64 2.97 54.03 2.91 68.69 4.10 59.17 3.14
7 119.38 552 21.74 2.35 6€5.39 3.13 57.21 3.03 71.40 4.21 59.4 2.26
8 123.75 5.40 24.43 255 68.10 3.27 58.44 3.04 . 72.17 6.13 58.34 4.18

9 130.17 5.54 27.48 3.22 70.95 3.32 60.57 3.24 75.45 524 57.94 2.93
10 135.72 6.25 30.01 4.67 72.72 3.15 63.04 4.08 77.86 579 57.37 3.22

11 142.61 6.92 34.56 4.84 76.74 4.10 65.88 4.43 81.22 6.88 57.20 3.70
12 146.61 5.80 37.83 4.92 7890 3.31 68.79 4.63 83.38 4.58 56.80 2.21
13 150.61 4.88 41.00 5.51 81.55 3.44 73.84 543 84.83 3.17 56.27 1.50
14 153.50 4.46 45.81 4.73 83.88 296 7817 404 8616 3.20 56.11 1.25
15 155.62 4.92 48.70 4.90 84.60 2.85 79.65 3.89 8.28 4.99 55.77 1.58
16 154.01 5.30 49.45 511 84.22 400 80.92 4.63 85.30 3.51 5538 1.57
17 155.13 3.74 50.10 4.57 84.49 2.98 81.42 3.96 85.47 4.29 5509 2.55

18 155.54 4.46 50.69 7.36 8.33 2.64 80.9% 3.04 8.24 326 5475 1.28

— 250 —



WA o] XMRR =2 AWEDL WML HRS

D &R BOE

BTFd oA HES B 6@&; 115 2ena 4 18
#:160.00cn7t A 7 4.13cnz Ko BEF o
HiE-e 53, 76emol gl o). 6~1971 ], 713 AKE
< 3 SEM-S 14~15F 2 F35;8.79%n #imst 12~13
M9 ¥35;8.5lem Hfpsle FHA Fea @RES VU
R F9ich

EOE Bbe 68%;59.38%14 198;55. 70%71=
4¢3 0.26% 2 WY o~ BYEL 3.68%°300h
BOE Bt 7bA HERS 10~11@1A=2 ¥
0.79% ®wpstack. BLE BE BRe 6~THE B
#etz 19871< #leye.2 et a g, o] R
£ MY BB T2y S BLE 4
. M) FIEAER (X #5 1973)2 A w4 HEE
o]l e}

HERES BOE BEE LKA 21 o3 HE
e BREA 9o iz KRR w2t BOE

e HNgo = dobA: BRiRel st

TFel delA HRY FFEe 6&;116. 13emel 4 18.
2 ;155.Mem7tx] £ 3.WBenz K Fo] B o
BmEe 39. 13cnz. B4 v 14.63cme)  Birigo)
wstet’ 6~18@71A BURESE e 10~11871=)
¥i4 6.8%m gzt 8~9@7H= Wi 6.42em Bymslo]
7t FEex gEE vehd Fod

BOE Bbe 6@:59.17%<14 18#;54.75% 7=
F¥3# 0.34% =2 WPB o BPEE 4.42%013 ¢,
Broh sl £ A BFuch0.74y BE @94 W
ftehz ot BOE7E 7HE B3 B HRE vq 4
B 7-8R= ¥y 1.6% Ml BOE WML
HiRe BT 2ol 6~TRE Blsln 18714 Ml
ez WebAx it HRBES BOE BLE W
B 2w BTl delA noh HEREY §o] T
A4 BLE B B BTad Ao, od3 HERRe
LTt BRERE dol BFud ZOKI BT 4+
e @R BRS 2o Jdota M. 39 SR
EWE=A4 Jvehid W2¢ o

o— - =0 Male Studen
o~———0 Femile Students

o
19 18 "
\ TN
3
-
‘6 ‘
-
a
2,
S
(¥, )
120
1]
e — )
r % s6

Center of 3nv;t]

[
XS

j B
5% ¥

0 (%0

Fig. 2. The changing patierns of center of gravity for standing height by ages.
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Table 4. Comparison between this study and Hyun. Jeung’s study and
AKida’s study on the center of gravity.
Sex Male Female
Item This study Hun, Jeung's study  |Akida’'s study | This study Hun, Jeung's study Akida’s study
fos | D ST | RS [ MY BRSSP | Py | 8o
6 59.38 3.49 68.41 3.9 56.8 64.3 59.17 3.14 68.69 4. 19 57.0 63.0
7 59.512.73 71.58 3.81 59.5 1.88 70.6 2.89 56.4 65.7 59.94 2.26 71.40 421 58.8 1.59 70.7 2,56 56.5 64.7
8 59.52 4.39 74.90 5.76 57.9 1.67 70.6 3.05 50.3 69.3 58.34 4.18 72.17 6.13 58.51.95 72.9 2,02 56.2 68.1
9 59.163.92 76.88 5.71 56.6 1.78 73. 53.22 55.8 72.1 57.94 2.93 75.45 5. 24 57.31.33 73.5 2.51 56.3 69.4
10 58.70 3.41 79.16 3.14 58.41.9378.32.70 55.9 74.8 57.37 3.22 77.86 5.79 56.5 2.39 75.8 2.89 55.9 71.9
11 57.91 3.00 80.27 6.19 57.21.3181.3 3.41 56.1 75.8 57.20 3.70 81.22 6.88 56.8 0.74 79.9 3.07 55.7 74.3
12 57.65 2.51 82.63 5.41 56.4 1.20 83.1 3.50 55.6 77.8 56.80 2.21 83.38 4.58 56.5 1.42 83.5 3.72 55.6 77.1
13 57.552.99 87.13 6.31 57.31.2284.6 2.9 56.2 80.3 56.27 1.50 84.83 3.17 55.0 1.87 84.6 3.52 55.4 79.9
14 57.10 2.55 87.83 5.80 56.11.58 85.4 3.52 56.11 1.25 86.16 3.20 55.2 1.21 86.4 2.82
15 56.84 1.94 91.91 5.00 56.50.70 91.9 3.48 55.77 1.58 86.28 4.99 55.31.1887.22.84
16 56.44 1.93 92.09 4.12 56.11.09 92.2 3.02 55.38 1.57 85.30 3.51 54.8 1.05 86.9 3.41
17 56.21 1.78 92.84 3.98 56.6 1.36 93.6 2.62 55.09 2.55 85.47 4.29 54.21.19 86.8 2.34
18 56.00 2.16 94.68 4.93 56.2 0.63 84.1 2,92 54.751.28 85.24 3.26 53.6 1.09 86.0 2.86
19 55.70 1.35 93.64 3.73
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" Table 5. Correlation Coefficients between the Center of gravity and physigue.

SN s

Sex (cm) Cig) @) | (em (%) | ratio(%) |ravioC%) | index
M 145.86 39.4 78.56 70.38 26.28 53.90 48.14 122.35
S.D 1859 14.03 10.03 13.71 6.31 1.81 2.79 9.4
Male r —0.641 —0.524 —0.5% —0.446 —0.718 +0.280 —0.029 —0.24
i 10.165 7.4903 8.982 6. 062 12.549 3.548 0.359 3.0502
p p<0l p<.01  p<01 p<.01 p<.01 p<.01  p>.05 p<.01
M 141.41 37.13 76.58 69.10 25.67 54.51 48.66 126.93
s.D 15.22 11.91 9.97 10.58 5.99 1.80 3.51 12.91
Fewale r —0.774 —0.763 —0.434 —0.7% —0.729 +0.031 —(.514 —0.099
T 14.871 14.36 5.860 15.998 12,982 0.377 7.289 1.220
P p<.01 p<.01 p<.01 p<.01 p<.01 p>.05 p<.01 p>.05

p<.0l= M) %o EHMe dsidh

(7 wHrEer BoHEH] HMRR.

HhEes BOESHS HMMKe r=-. 029 =
0.359 p>.05= Bl = il it

(8) Rohrerigisl B OB HAMBAGR.

Rohrer Mt ®OE ] HMMBRE r=—2At=
3.050 p<.01= EHEJE ¥ WM o=

D&% F

(1) #Es+ BoBEsHS HEMBRR

HE BOESY MWNKRE r=-.774 t=14.871
p<.0l= THJE £ WM sl

(2) ME> BomsH] MMM

mEs o] MNMKRE r=-.763 (=14.36
P<.0l= #w&l+E & MW A+t

(3) #wt EOESH HRBER

S BOESHY HMMEE r=—. 434 t=5.860
p<.0l= W&t BN s+t

Table 6.

(4) B BB HIBRBR
Bomet BOESS] HIMMGRE r=—.79%6 t=15.98
p<.0l= EHJI+ =+ PHM Ao

(5) WES BOES HIHMER

HES BOESS HMMRE r=—. 729 t=12.
982 p<.0ls WEIE £ MMM Ak

(6) RSt st MWK

WA RS BOESS MMMEE r=.031 t=0.377
p>.052 kLT HMo 93tk

(7 hhymsr BEOESHS] HHRRE.
Higmel mOEMS HEMMKE r=—. 514 t=7.
289 p<.0l= &= MM At

(8) Rohrer Mt ELES] HHMME.

Rohrer Mt EOEMS) HMMEE r=—. 09
t=1.220 p>.05= B3+ Mol g

ol A}l A HIBIBERE B - k= H@EHEIo=
Fxshd %65 2o

Linar regression equations between the center of

gravity and,, physical characteristics.

Reqression eguation

Titem

Male Female
Height vs center of gravity ¥=-3.718x+363.62 ¥=-3.81x+363.92
Body weizht vs » V=—2.27x+172.97 ¥=-2.94x+208.99
Sitting height vs ” ¥=-1.84x+186.87 ¥=-1.39x+157.97
Girch of chest vs  # ¥=-1.88x+180.79 ¥=-2.72x+227.79
Body weight ratio vs# ¥=-1.40x+108.27 ¥=-1.40x+107.55
Sicting height ratio vs# ¥=0.15x+24.21 ¥=0.01x+53.48

Girth of chest ratio vs#
Rohrer's index vs 2

¥=-0.05x+51.40
¥=-0.70x+163.81
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¥=-0.58x+82.64
¥=-0.37x+148.99



V. % ¥

BN BA S MRS < EOE SRR
< MEBIs A3 AWFEA 62 198717 B
& B4 214088 FRNR 25l MEBRE o
BEORES Riichz 2 RS 44 BE 33
7ol Eysoh.

1 mpREs 0% Bt Bio o4 BRR
e RIS BNl KMmo = B BER
oo BMOKY BMAIEL BT o] 6~198714
59.51%~55.70% = 3.81%%om +Fol glejAx
6~18i7tx] 59.17%~54.75% = BFuct £F7 4.
42% WP Hch ol BMike fh FiE PR
A9 —Ba HEikol At

2. BF WA BOEE 68; 59.38%, 7a&; 59.51
%, 8i&; 59.52%, 9i&; 59.16%, 10&; 58.70%, 11
®; 57.91%, 12i&; 57.65%, 13&; 57.55%, 14%%;
57.10%, 15:&; 56.84%, 16&; 56.44%, 17@; 56.
21%, 18%; 56.09%, 19i&; 55.70% o] sl t}.

3. &F WS BOEE 6i; 59.17% * 7i&; 59.94
%, 8i%; 58.34%, 9; 57.94%, 10:; 57.37%, 11;
57.20%, 12:&%; 56.80%, 13&%; 56.27%, 14i&; 56.11
%, 15;55.77%, 16i&; 55.38%, 17&; 55.00%, 18
R; 54.75% )4k

5|

Clarke, D.H. 1970. Reszarch Processin phys-
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P

X

4. MY WEREe BOEM HHMME: 2B
ol 4 BF r=-—.641= H&+: HBHN Az k&
Fr=—TH=z EHJ<c ¥ PHEMI A

5 fEs BoEM HMMEAE BF r=-.54=
B&+ Mol ddz kT r=-.763o2 Wik
A= = WO sl

6. @t BROEMS] HMMEE EFA delA r
=—.594 KFd A r=—.4242 B.& =% &
Fl= WHM A,

7. lEs BOEMY HBMBEE BTAd gdA
r=—.4460 2 WHI+ LPMAMe] AT LFe g
A r=—.7%622 HHEIE ¥ YW Ak

8. hMEs BOEM HMMEE BFd o4
r=—718 #F r=—.702 B-% 25 EHIE &
& Mol 9lgich

9. W&wmst mOEMS HMMEE BF r=.280,
T r=.0312 B-% =5 WEJL= W) sgdo

10. whyms BOEMS HRMEE: BFr=—.029
= HiMel 93 &FE r=-.54d= @HI= w13
BAel gdsith
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=—.A=z BHEIE 2 YWHM ddov KF
ddAdE r=—.092 B+ HMl gl
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