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01'

(3) Al A2 A&+ 7] (standing hop step and jump)
Az AGH 7= 71 FEFHAA AEE F23(F), 2 T2 A
HE ZAAsta(2d), v EE A3RE Bral wpA| vto] Eofsle] R Eu
Aeto]l AA o= FoEtE RYALG g2 el FEAAY A
cm ©9® AMdow FAHsi o 7} 23] dAste] =2 V)5S SAAR

54

]

i)
(N

(4) <& 2] 7] (shuttle run)

FEG 7= 10mY Aol bem HE= 2708 A& 2o i F2 A5
A

ol kel S BAY EARAL HEoke A stof, &E 23] Ao Ad
A 29 R 2 os 7 oAYA SAsR e, 7 23] A5
M E2 7I5E SAAR s A ddAs Ed 59 REsE
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(5) Alol= 2 El(side step test)
Alo] =

EV"‘I
Mo
=
o
>,
N
=
=2
rlo
i UPU
:&
o
ot
o
ot
ol
rlr
off
)
o
e
=)
i
e

), 6kg(d)e] T8 53 A shgdle] A4
S FAD P D2 pRAT HuA FBL Wo} 288 d

Ade A2 @ dead A deji A AN AAo A, FL 5

£l
e

El

R h
)

>

~N

r

>~

>~

2

_8.

I3 FoE WAYE dkglel), bkg(dh)d TR S1 AA speuelA 3
AL L Fol Y= PSS TEAG FUA, 20T WAD AE A
2w e Aol Wi AYAA AMow AX FL NS mz 248

(8) 227 E(Squat)
e ojzlel 93 deE SuE otn e WEn 5o 24 A 4
He 2 ojzfgelwtt ozt o WHeja
era wge gFe] wWel w9 AMR Bl
1RM(One-Rep-Max : 13] 1

AT So 28 & dus AS 45E dolthe F3sqr

(e}

O
2



(9) 39 Z 9 (Power Clean)
vl S daprhe] Yo FH R F2 AH A Enpdo] Pog k=
3 vpAl S 3 v E HEAY FEEEA g e 2oz vupge A of
A7FA Zol&d IRME =439

(9) W% =g 2 (Bench Press)

WA e Aol 55 il SutgS 9= 7HA A o R § A
(70~100cm) ¥h& Far o nvpdto] s Zola, WY -F-dPole *F
b= Eob WA oA QF "oy Al st Zo] ¢S] W FEjelA FF 9
7hA vbE A A g vpdo] wl o2 iy o WEJTIE A
bo] &7 IRMS 543

20079 H 1715 — 900 H L7 =
2006 # L7 = )XlOO
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q Ax

=
=

3.

% 2006 7}

2~
T

A

d

TR

R L

=
[¢)

NIl

op

ol
;00

o
o
o
Mﬂ
el

A

B

.
o

gl

A A

&7l A

o

AT,

=4, A4 SALZ o5 1AoA 34 Aol

=]

3 2.

ojp

)|

SEN

H

fuze)

A

Hr
_lmo

vze)

N

2F3} 71 Al (Korea)

O
o’y

<7

O
—_

</

7} 2 A7) (Korea)

A5 Al

=
<
jol
5
-
<
[aN]
<
AN}
—
-
e
=
- N
= o
X
-~ X
= =
oF
o
o ~
o -
Fox
oL
o
ro—
- X
o <
;o_wu
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5. Alg A =+
2492 w9 ZRET SEX
30me g 7] sec  Stop Watch(1/100 ch) SEIKO
A ZF2] 2] 5] 7] cm  KMC-74C (5.0mx 19mm) W Z(KOMELON)
A &) A @] 7 cm  KMC-74C (5.0mx 19mm) W Z(KOMELON)
S E a7 sec  Stop Watch(1/100 ch) SEIKO
Atol =2 E) 3] Stop Watch(1/100 ch) SEIKO
T3 g2 dx7) m  KMC-1600G0m x 13mm) =W 2(KOMELON)
T8 goz tx7] m  KMC-1600(50m x 13mm) =™ 2(KOMELON)
Squat Rack 1t}
Souat . 1% Disk(25, 5, 10, 20kg) ELEIKO.
daua £ g mpan [-W-F 3%
(L2200mm WT25kg)
= i
W Disk(25, 5, 10, 20kg) oo
CHER Ly e
(L2200mm WT25kg) e
ELEIKO.
I-W-F &a9%

kg
Bench Press Rack 1
a5 Disk(2.5, 5, 10, 20kg)

CRIE R

Power Clean
(L2200mm WT25kg)

kg

Bench Press
_ 20 —_




2 AF EXS Yste] =AHH A5 = SPSS PC Version 12.0

o
1 =
ol YEd BEAAE WEAYUC. = AW, F29 4 AR AY 49

Tk AAYR AEHla

Spearman® T FBATE AESEAT. =3 A A AHaQle] A7

Hote] WA= ggFES FA 7] flske] Stepwise WA o] ThF 3] A A
[e]

(multiple linear regression)= AAetA T oW A ZF ¥ (power)S ¢35}

Ty pRed 9n JEw PR BAsgon B4 fofEe

Qlol  A7I"Hel mA= GFS A7 9]

f

=
[}

a=05% 3}

_21_



V. 945 23
B2 7% FH A5 A4 AFecle] ArE W] v o
FE A A= o5y 2o
1. =54 A4 v
G2 FHAFEY FEE A A gigk AolE mustr]  $35hd
Kruskal-Wallis A5 = AAIg A <& 6>3 o] YEGE
¥ 6. GA Age 5 AZF H3
A A Z3k A 8k % 3 K-W
214 (em) 181.25+ 3.20 188.00+£3.39 179.67+1.53 179.00+ 2.71 959"
A= (kg) 105.00+13.88 95.40+5.41 82.00£7.55 103.75+12.87 6.86
&% (cm) 113.25+ 6.90 107.80£3.27 100.67+0.58 113.00+10.13 7.88"
=2 (cm) 99.63+11.38 91.30+£2.97 82.67+£6.03 96.25+ 9.60 5.77
238 Y(em) 44.13+ 2.95 42.60+1.29 41.33+2.03 4513+ 2.46 5.27
Z3tE Y(em) 44.13+ 3.20 42.20+0.91 41.00+£1.80 45.00+ 2.48 5.40
A 2 (em) 79.75+ 5.74 81.40+2.07 73.83+2.25 77.43+ 1.18 8.07
1] 2 (cm) 108.00+ 4.16 111.40+1.67 106.00£2.00 106.38+ 1.60 771
A= (cm) 184.00+ 2.16 190.40+4.62 179.33+£5.03  183.88+ 4.01 9.75"
“p < .05
<E 6> o5t FA T2 AFEL AL FEER {03 Aolrt 9l
= Aoz YUt (p<.05). TEEE Arry du 22 H50 A Ao 7}
A2 Aer Yyegor I ugge X3 FH A5 Aow YEgy F



A
W2 o Aol7t dewe BT =d(p<05) dwEs A
T(111.40£1.67) 9] A o] 7k 11 Aoz yegrow Fa sfv F=5 A
To Aol JHE @2 AR yEiwy. FEAel]l A=l i FEH
ol 23 9 4(190.4044.62)7F 7HE 11 A 2 p<.0
AR A= (81.40£2.07)7F 7Hd 11 Ao = Q-E}b\lu}(p<'05). wI Y =

X EAAFE FHA AZd W@ Az wmslr] sl

Kruskal-Wallis A%< AAIg 23 <F 7>3 o] ety

7 oA Ao TEE A4 v

A A e & &4 3 K-W
217 (em) 174752299 17523568  167.25£2.06  167.50+3.54 7.46
A = (ke) 88.3816.26 75.8319.09 65.0016.27 75.50+£3.54 9.02
& 91 (cm) 105.63+2.75  95.67+5.13 89.7516.25 101.00+4.24 8.96
91 (em) 95.50+1.29 79.00£3.61 81.00£8.04 95.50+£3.54 8.61°

318 ¥ (em)  44.75+0.50 39.331£2.08 37.75£2.22 44.50+£2.12 9.50
#3HE 91 (em)  44.00+0.82 40.67£2.31 37.50£2.08 45.00+1.41 10.14°

A % (em) 79.75+5.74 81.40+2.07 73.83+2.25 77.43+1.18 5.58

3} A] % (em) 100.25+3.10 99.33+5.03 94.50+3.11 96.50+2.12 471

A= (cem) 173.75+2.78  171.83+5.11 166.63+6.80  170.25+8.84 2.99
T p < .05
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s gon 1 gge v, A, 3 F5 2o Ut 299 4%
FRAZ G99 AolF U mol

= T3 Q= (p<.05). E3H(95.50+1.29) 7}
M (9550+354) 449 297 14 71 Aow zAEAoH F T
MER AG 2o Rt BS A0 Lehgth S5HE 99 AaE e

o Ak F2olm 3

e

Rl
r 4
i
ol
A
rx
B
)
)
o
m
poy
o
fru
=
o
XL
(o
)
u
i

22 A57E A B Aow VERGTH(p<.05). 22y A A &1
81 ]

S 3k LAls s af K-W
30m & 2] 7] (sec) 4.35%.24 4.38+.41 4.38+.26 4.49+.14 1.04

oS AR E ] H 7] (m) 2.71+.15 2.74+.23 2.80+.31 2.69+.21 0.49
Al 2L 2] A e 7] (m) 77779 7.99+.87 8.02+.68 7.80+.47 0.57

30m &2 7] (sec) 5.29+.17 5.06+.12 5.09+.39 5.25%.13 241
of  AAEEH 7] (m) 2.08+.15 2.11+.23 2.11+.29 2.00+.40 0.32
Al 22 Al 7] (m) 6.01+.20 6.29+.31 597+.74 5.86+.79 1.10
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<E 8> ot dFA FAH Ao FEE 30m 2], AR,
AAe AGH7= Fo% 2ol7F flas BT v E=3 o4 FH
Al 5 30m 27, AP R, Ay AdH7= 728 A
o7} fl= Aoz YEN:

o o]

HA5e FEAZ WPHl @ Aol: Hmss] skl

Kruskal-Wallis 255 AAIS Ay <k 9>9F o] YEGE

F 9 FHE WA W
A Eg Skl 2 af = K-W

g5 2] 7] (sec) 9.82+ .30 9.92+.21 9.49+ .48 9.64+.33 3.95
Abo]l =281 (3]) 54.00+1.83 54.40+1.82 54.00+3.46 55.75+3.30 1.10

G52 7] (sec) 10.84+.40  11.08+.74 = 10.46+.85  10.82+.56 2.65
Aol =251 (3]) 51.25+1.26 53.00+3.00 49.25+3.20 51.50+2.12 2.23

KRR iy B SeLls s & K-W

o 22 7] (m) 16.23+1.61 14224223 13.00£2.08 15.10+.94 541
oo gdA ] (m)  14.95£1.74 1295:201 12.631.32 13.38+52 3.51
o HZdA 7] (m) 12.13+1.12  10.77£1.57 10.24£2.16 11.00+.14 4.01

Yo EAA 7 (m) 10.15+1.41 10.28+.33  9.78+1.40  9.70+1.27 0.61
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Fel
e
El
fu
)
N
N
o
Hel
ot
4o,

iy

i

A=z ]
=
e, w04 1 A

A7 = fol g Apo]7b gl
ASa

rr

Ho
o
fd
4
>
ofo

Hol FARAs] FHER "o dd Aols  Hlasy] 5o
Kruskal-Wallis A%< 2AA)3 A3} <i 11>3 22 235 A9
£ 11 5% =g v
= Z3 £\t 2 3 v K-W
Squat(kg) 190.00£11.55 180.00£32.40 180.00+20.00 212.50+25.00 4.15
Y P. Cu(kg) 105.00£6455 124.00+ 894 120.00£10.00 140.00+ 9.13 4.95
B. P.(kg) 122.50£22.17 129.00£37.82 110.00£10.00 121.25%+23.94 0.58
Squat(kg) 130.00+ 816 103.33+ 577 113.75+22.87 115.00+21.21 4.57
o] P. C.(kg) 7750+ 6.45 76.67+15.28 70.00£18.26 80.00 7.07 0.49
B. P.(kg) 62.50+10.41 61.67+ 7.64 56.25+ 8.54 52.50£10.61 1.95
P.C. : Power Clean B.P. : Bench Press
<E 11> 9etd FAp x5 oA Z 249 Squat, Power Clean,

Bench Press= w23 =Fo]7F @l Ao = yEY

9] F &5 Squat, Power Clean,

2 et

_26_
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3. A4

)

Agol B71EA vA= FF

) A4 L AG A71E ] FRa
=5 g g ow AsSol 20069 Ha 723 20079 H 2o W
sloll th 3k W & (percentage)S A& A} <F 12> Zo] e

12, 52 A28 I A= (F9 %)
zw I Mar;n—\/\{himey
Iz} o] =} g5
¥3l 3.79+ 3.54 8.33+ 4.95 0.08
sells 17.05+12.77 -0.41+ 1.36 0.02
% 8.14+ 8.08 7.68+12.84 0.72
3ff = 7.10% 6.35 11.47+ 3.50 0.35
Al 9.58+ 9.61 6.60+ 8.14 0.38

<E 12> oFW QN BH] A% dAe) 4rY FYPEs A%
of Mol © Egrovhp<05) L, F, vl FEe gdel 0 37
Matol te Aol Qe Aow A

A e AS ARFE(17.05+12.77%) A7 71 &5 Aol M =2
Aoz vyEgor 1 tge 3, A B AfoM THFE A9 7
% gy A 4G R Ao EAHAG. T} oJ4AFe
W FE(1147+350%) 059 71%0] 71 @ol FE A0E ehgon
Oovhge T A FR A5E Ao et a2y guEsel
70

5
2 2AHo} MEE) PRt

_1
Do
S
S
o
i
N
Ju
filo
o
=
ol
ol
X
d
o
poy
(o
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A7 20079 % Ha /1% % A7) wshste] w

=

}o] Spearman @]

[s}

[¢]

=Sy =

3

e

J__’:‘__
K
ehst e}

9

)

EIE EEREE

= K
-

13. 3

-
it

v

2007

_XO

=)

o

B
B

o
-.580
-.657
-.657
-.543
-.486
-.486
-.395

.029
-.314

493
486
486
-.429
-.143
-.143
273
928"
543

7%

072
-.107
-.090
-.378
=500
-536
-.109
-.143
-.107

20073
847
643
.559

-.036
.500
464
.346
114
7114

7%

849"
826"
831"
785"
506
211
673
806"
862"

789
467
470
810
446
-.006
697
782"
814

2 uEwoew 20061 ¥ 2007 7] = 7o) W3}

20073

7%
-.611
-.595
-571
-.452
-.495
-.407
-.156
-.455
-.595

p < .01

20073
671
452
429
524
299

-.252
623
619

13>

(cm)

9 (em)
=91 (cm)
&+ = 91 (cm)

=] A
F#1 7 (em)
A= (em)

3HE 9l (em) -.317

217 (em)
A % (kg)

5
o
S
S

<

[

o]

°
2

" p < .05

o

wr

Gl

2 etk aeg A%, 9, 3

=
~

o]

=] #F

39,

F9,

A=,
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)
e

)
=0
o
o)
oF

)
=

0

2 Yegoy te A4a

.

=l
~

o

52

j
_

T 2006 2007 7= Wk}

=

AbE o™ o

ol

A

20061 3 2007 712 W3}

ki3

12
1)

2y Ay 20079 % Ha 72 2 Av|E Hglele A

}od Spearman?]

[s}

[¢]

b1 9

= =
_,—7(-1

A

9

—

0

™
N

iy
=y

w5

3} 7% 7))

=
=

= A

14. ¥

-
it

3l vl

2007
7%
-.999™

=)
o

o
28

7%
W 3}
-.029
-.143
.029
.087
.086
-.058
143
-.086
.086
-.371

829"
829"
-.986"
714
8417
886"
829"
943"
600

e
W 3}
071
071
071
357
.236

-.464

-.286

-.143

-.214

-.143

2007 =]
a7 &
-.786
8937
8937
-.607
808"
536
643
536
714
750

e
EE

=431
.683
407

-.587
018
611
311
570
540
723"
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20074

-.5975
850"
o715

-.467
584
419
.240
764"
.540
783"

429
-.381
-.452

.333
=277
-.286
-.333
-.594

095
-.690

p < .01

-.810"
905"
810

-.905"
687
905"
833"
946"
429
786"

sk

=

=
2] 7] (m)

I

A
2 7] (sec)

Aol = 2 8 ()

1

30me 2] 7] (sec)
g2 % 7] (m)
A& 7] (m)
HAZ2AA 7] (m)
go=
Squat(kg)
Power Clean(kg)
Bench Press(kg)
" p < .05



o}}‘l

<FE 14> ojetd EEFH] A 30m2 Y], DR, AGH, &
227, J2 'dA47], dow

N

o
520079 = 71Eo] L2 AA AudAZE A= Adem E4HAe

N

C
A 7], Squat, Bench Press?®] 7]Zo] &
o

2813 Power Clean, @8 WHA, A5y 2852 715 W3l fo

g daaAt gle Aoz yeyu

O

F FEY A 3mee ], BH7], AlGH], Alol=age] A Ho] F
=5 20079 % Ha7]Eo] & AALHBA U Aoew UEHWHO
(p<.05) GEgE7], 3 =2 GA7], £33 ko WA|7], Squat, Power
Clean, Bench Press <8 7E W et fo
T ABAAT e AR vEY

v FHo AF 30meer], 2yH7, AdH], G5
7], ko & WA 7], Squat, Power Clean®] #|&Ho] &g a
7120l FL2 AXADAAI dE AOE YEY O (p<.05) Alo] =g 1)
Bench Press, =9, MAHA,

#A7} fe Aow vEnty.

™
Mo
offt
1%
r
JE
flo
N
Jp
(E
o
©
Jo
Lo
%
0%
r o

2) AA LAY oG te] 578
ol R Mg A Aol BrY W] mAL T BA

7] $18ko] Stepwise W4 o] w3 A8 A3 <F 15>9 #Zo] YERRTH

L
ol

]_

M
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SE by
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el
Nr

0.313
0.524

7.15"

-1.47
2.87"
-2.40°

0.39 0.550
0.75 -0.459

78.94

-116.34
1.12
-1.81

m o

= %O

ST

O ok
=R

Constant 36.44 13.58 2.68° 404"
-0.51 0.23 -0.557 -2.22" ) 0.310

Bench Press

o]

T p <01

“p < .05

15> ¢

<3

3} 35907t A

A}

o) 4

d

]_

I p< 01 FEoA fo @

A
CRik e
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oy
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ol
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|
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X
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S EDERE
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CK
B R = 524

e 31%E

=

=

B
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N
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el
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el
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X
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;00
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ol

o] 244 4=+ Bench Press7} 7 7] 9 el

o 2 eyttt Bench Pressd
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Kruskal-Wallis

A

& F= dx], £

Ry
-

o] Mann-Whitney,
Stepwise "2 9] t}

o §5

o

=

stk 20066 T 20079 A% F

271, Apol= 2w,

5
12.0

By

=1

5519,

S

b9, @

AEH 7], <
Squat, Power Clean, Bench Press A& 2210o] 77| wW3alo] w] X

=g FA At
SPSS/pc Ver.

°©

W
o

=
oy

i

< 3] 7

ol
=

Spearman ]
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Abstract

The effect of national substitute player’s

physique and strength on a throwing match

Sung, Hee - Borg

Physical Education Graduate School in Korea
Maritime University Busan, Korea

I intend to analyze the performance of 29 distance national throw
substitute players(men and women) for the national team to show
how physical strength and physique have an effect on their
performance. By using SPSS/pc Version. 12.0, Mann-Whitney and
Kruskal-Wallis verification, Spearman’s ranking correlation factor
and Stepwise’s multitude recurrence analysis, I analyzed the
interrelation between the performance level, physical strength and
physique of shot players, discus players, javelin players and
hammer players who were selected as substitutes in 2006 and 2007
consecutively. Conclusions are as follows.

1. Male discus players show greater height, chest girth, lower limb

_42_



length, upper limb length and stretch of arms than hammer
players while javelin players show the least. Female shot players
have the greatest body weight, chest girth, waist girth and left and
right calf girth.

2. There is no significant difference of strength factors in 30m run,
long jump, hop step jump, shuttle run, side step test, shot put,

squat, power clean, bench press.

3. Forseeable performance factors of male players are height and
right calf girth (physique factor) and for women players bench
press (strength factor) which play an important role in affecting

performance.
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