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Nz2H AT RE FeH gdow e S APATH Qo o

HAA R FEAYHEL oMFE HFF Ao] Aol

3. EFolHEY Ego|d dF

oleHEY F T4 4737 ZAY EHoUE Atold 2 79
(muscular power)E ¥FAAI7]7] % EHolYd HHoz £3589 74 T
8220 7 28 FA 42 FYA 59 AFukAM(stretch reflex)E EH I o
71E otolA ™ EE (isometric) & 2FY #F4E AT st E8HE ¢
9 EFo|Y Y Fdolth

=] o AZAY FEES FYFOEHN Ho2 AHIF GFAH F

i)

i
A
ro
oft

Ho

o2 4dA Utk ol od EAT T BAHE ZFo] AFA FFo A
=  “gathering @A” 7} &4 BT ¢ ¥ ZHFT F5& = A
o}, E=3 A G Al(stretch or myotatic reflex)e IS T AABAAF
(proprioceptove nerve impulses)®] # < (spinal cord)® 7}4 £ ZH2o=E 5
EoleAl 3te AZFE 71#HoY 2 BFE AFFeEN 259 FNFE X3}
5 BT FF0] dojyA . o3 A E o83t EFoleHED FH
BHE AASY gorm HAFEd B 58S AZAIE AEY 47 2HES
ZHEE w3 EEAG Avtol3a, F7Y HER, Jutes, dRdA 2FHE
A QA Zr2 39 (leg power)d I T U THE Ho|AH AolFHY 7 Eoly
71E€S MAsET ol &5 gt

5 5 B 71A dFA 49 3] E(recovery of work)S F= 7| AY
g3 2K EAste d¥F 2o 93] AFA 5 (eccentric contraction)o] A
g3l F Fo] ¢ th(Cavagna, 1977). E 5 (Gump box)olA AXHo=z FHoltrt o
Al 8822 HE A3 MEH WEFTH FF5A FF(concentric contraction)©]
o AR ETFo)|HWEYHL AWFAY HEAAN FAS JAANINIIAAY Az
Z, ol R E] A o] A FZt(amortization phase)& ©ZA7|E Fdolgd & & U



af 3 @¢EF AF Aol ofREA A Fho] AW BAFAUYA o] & A&
HolA ¥ ZFAE It ok a2 THo|eHEY FHAA FoAE
T SlolM 2 AZFWAFEAA Z1A% HBEA AR
(series of elastic component)?] A o]goj2t= SHAMT thFojd &

BAS Fx 7, 2H2Y T2 AR 4, 443 Ay F 9FF
A HMIUF oIt Fold &% EAo wE 74y 53 4 e F
oH(Komi, 1970).

iy
%)
jg
rl
a0
N
FIJ

ERFHNA AA &FoA (Kinetic energy)= 5o ZE3A AFAT o

=9 <59 93 FEY. od Z[A A dUAE 59 W3 glo] &
TS ASHYE d2A AREY. 28y Sgo|WEY FA WA E(depth
jump)E 33 59 @A $Z=(concentric conrtaction)o] AFA F=

(eccentric comtaction)o °]o] ZuHlE dojdtd ZSFo FHE3= BAAUAE
A48 F 9 3t (Asmussen & Bonde-Petersen, 1974).

AR 2 Ex9 gdAAUA Y o]&d #AI AFE TS5 A Biopsy)7lE
o ol ZHAAHmyofibril)E FY(Gollnick) 52 Wil wal HAAF =, zZ+ A
9 FHE EF3o A Z(slow twitch)AFollA B} &Z(fast twitch)dH7}
g8 A Y ol FEE&ol Ere A, EF AAY ETAFL €A FH
< A% A3} (Brandsatater & Lombert, 1969)E A& ¥3 Yt}

ri

32

2 (sheer strength)e F2 $olE EdFo|dS gozx AL F £

PN
T

tilo

952 Zd(dynamic strength)& FHE, 3sojJZ PA2HIT nlg= FA
gdozx ALl £ gz FoH(Uzlov, 1979). Eo|2HEY L£FL2 29 A%
HhAL 28-S s AA FoEMA 2 FFA FEE duAE 4
Alel vtz ol A& FF Aol&H7] A3t HERAG o YA (series of elastic
component)® ZA] AZATn 3R x(Levin & Wyman, 1972), Zzo] 2w E g
52 FA FHAA 25 He AT @& A (stretch)F AGH=E W24 &
A3ty nF N=AHE @E€E Jdo7|WA FAE T 3Rt (Klinzing, 1984).
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JHEE FgoledEY FULS FUHY WG £5L AN A% &

5 293 AYEE FRAY Y BEE £ FROR 24 29 AFMAE fEG
t 25e o ¥R £¥un ¥+ Y

EolHWED &5 HFAE WmE /& FFF mE oS FFo] £3¢E B
E &5° 282 & AUt 28y Edold FHoZA TLAHS FolHW A
A A7 ZEAA HANAE FFH FLAAY FAE EF FFHolojof
5, ST k7oAt Zo] JHAFHe] B2 2¥2 F ATES 9% Z2
OleMEY 5L F=E He+dFY TFJ=Y(Bounding &Hopping drill) T2
TRAHAR FF9 v Fo st o] & FFo] e 2¥=x FE MAFES 9
F ESTolMEY &F2 FE THH=Z(Vertical jump) FFHLE FAHAH. F
2] T BT FAEE FAY EHold AYE FHIAA AAITE LF
#AdE 2K TFH, = FF-01¢9 Zo], I LHA I = EolF Fo| tEA

2 Efoldd aAHI A 1S BR oty EFold HFo] dojuA &2

Jfa
lo,

& AR 222 238 *F AilE 2UE AFAE ddE RS A7
of of Joh(FF 7, 1999).

5. A% A+

EFdoleHES FHE A w29 Fold g ATE AWEY, YuLE e
FE4A 7171 st e 70cme EoldA @ ZFH(plum line)2 & FHol Mz EF
2 olF FFAS = Aol 71F Fow(Boosey, 1980), E3 FHA=ZF
(amortization)S H W dF3t= Aol 7MF Fo3{L A F(LAE, 1995).

Boosey(1980)= YF2&F @S 3T Ao 40~110cme =oldA AAFS gF o
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Z 3L, 70cme] EoldA Hj T3 o] ¥ddry 3.
Verhoshanski(1968)+ ¥ 9] Eo|&= 50~110cmol A A A 8tE 75~110cmol| A
E 2 A4 388 E MAAA FH, Tbemoll A Y 29 =7 FA 53, 110cm
dXe AU FTF 2o FAIEY: ATt Asmussend} Bonde &
Petersen(1974)2 Hdf ul¥= HZ7l 40cm =°ldA LAXHTL RoH,
Katschajov(1976) 52 80cmE, Komi & Bosco(1982)= 3y gAEL 7
62cme 50cm7t A Adttn 4. 28 2 Solovey(1982)= 22 94 oA
dRo M EFoleWED FE AFHAAMN FAY FF 11~15404 71 &2
7L UBHL A= 11~13494 A% S7HE B Basdd.
Zanon(1977) *FAF7F BdH oz Z3d FLFE FFH gold daydd
o0& Sty B don, Doherty(1980)= EFto|HWEE FAES F3HA

4
2
o
0%
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9 YAl AAX AU A HAFE FALRY 28 EFoY
Algteof & Zojw TEF AF 14Y Hole FTEAIAC Ide T xS A=
o 3 A} E B3

FUe ATE BEY, ZAAM1988)2 8F3te ZToleHWEY EFo|ddA 50
an’t 7H¢ 2 718 JERHG ddoen, AFA(1987)2 Box drille A 59
FU WA AN mEzn 223y @4 Ao dF FHT oJfA wWE vdE
AFS vE AYPFHA HEZ A=A 0.061~0497F 2 8.13~15.41%9 @3
2345 W AT =¥ $HB(1985)2 FAE 22719 Box drille] 100me
7] 7154 "= FFA Box drill& 30F7e] ZF box & %2 slop A&
Fo E4E B 60cmolA 71 B2 V& F4E AR ALEZ vEY U
Hgol, AF8(1985)L ZeoleHEY Eolyd Fol EFHd wAE FFH
A ZhZEe] EFolyd HART Edold Fr7b BT 11~25% F/HEATL B
gom, g, A&TA98NE F3to] WE FFHo|LHWEF Efold FHo 2
B uE FFoNA Fol2HEY Edeolyd FHL2 &Y, 2¥=, 2 H9
g Ego] HH B B FHAL AV UL gFFo|dttn At
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<E 3-1> A3F g9 AAH 54

)\

T o] (yr) A& (cm) A ZF(kg)
AFFHH(N=12) 11.06 = 0.56 143.11 + 4.42 37.79 £ 6.20
H 2 F @ (N=12) 11.12 + 1.25 144.35 + 5.33 38.16 + 5.55
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3 A ot

Be AAw

1738 437 74A & 1573 34, #, #), 19 248 A
W 572 H 85744 1573 344, 4, &), 14 3MES
$F =T FWHo2 FAAA HAHAL Boxd %ol

FE Z209YL <¥E3-2>3% 2.

2% STAHAFEY AFJYS FIAN7 A& "8 ZATH,

&0y, vAy, 29E, A7 494 59 A 8do TPV o
M 754 e AU A FAL AR

TE7IE 2R GH o 8FTE AAEALeH, 15U 33
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<E 3-2> ZdoleHET Edgolyd =219

&= z2 A2 R 71
v A A vrL kA .
LI e el HE NP W 21 ¢ 1030 2set Box :
1 2uie]7] AA oy ARG 9
2 24497 s 50x50%30cm
2 go %] WA =S @}, | B 103>3set
Z(EE) Fe AMA F¢ LHZ| A 1 103 x2set
Foz2 FAE
2 d&HA Ho] deth(FEZA Corn
&5 9 9209 : se
Z ol L P
E EuE Als2 A4 9= H
3 |gew wuy
A GARE Dby #7118 wE
= 7] : 103] x3set
Ein=
Qo= wa TS o/ vnlz dea ¥ © 108 x2set
A2 do2 #Ho &7 9 F Box :
4 |FF 2L2Ug N
22 Yd ¥ oA g2 9= 2 50x50%30cm
7] 1 1038] x3set
==
tg Eol ¥ (FES 2m HFS=Z 5715 HA| A 103 x2set . 571
= 7
5 |& 9% Hol|dtd T Eof 4% Ho & -
(o]
51 NS P PE
AN s goin 8% w2 mol |A 108 x2set
gz Ho Box :
6 d A Y2 Azgg. & &
Ha SA 9 50x50x30cm
T Ze Wiog AATY, : 103] x3set
2 A Z3}7

XA 15~ 4F B 55F~8F
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<E 3-3> Huidd Fd 239
AFE9 28y X 7Y, £38 WHA, 29 =(speed), X +9,
4 53 A3 55 1A Ad 4ditEd & 534S 7 g AYEA
S A4 A
& 3= FHEUE FERE FENE
1 | running | 5% €d7] 200mx54} +33)
3 A2 Hz(eH, &3 103] x2set
TS o | & "WAAN LUt dojAHEA Y] 103] x2set
2 | &8 & | T& W2a F4e] 103] x2set F33]
4 F 9o & vy 203] x2set
= 3lHA H7], 7] 3&x2set
AT < | EY 297 10mx23]
3 | °l &% | 258 97 103 x2set 33
o] HolA 77 10mx23]
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(@)}
|\
ol
kr
-
NS
ol
e

1) 24 =7

£ d79 AH8E =7E <FE3-4> F 2.

<E3-4> FH =7

E ¥ ¥ ARF o2
1 ZAA 2 =
2 e 2 @3 A4 F8RY
3 ek EL 1 A A%
4 EEXE) 1 &3
2) £4F% % B
B Q7oA EeholedEy Edoly 44E TY FTASY AYRd S 34

7] A3t a3 22 F5E AAsY Efold AA AT Edold AA Fo S}
o 34 5 2 ¥H(2EE, 1992)2 ved 2.

(1) 29 29 374 : 229
Holt ofel AATE Yo Ay #8, HE 5 F7A7 AF Bo| AgHE 7

2de 2459,
JARY F& el Z4EE 120°2 FRA AeolA WadAS Fu dFHez o
F& 9¢ 2384 288 F 4148 7152 Raar.
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(2) 2ATE 892 A : =X 2FHE A=
he 2429 ATEE 24571 deke] 4T 292 AT TR AN,
HAAAE SHAAAA AF A2 758 HA A2 FZdte T wpro] EHAAE

JAAY &g 2o 2AAT = 287) ol AA & 5o &8
o gol7A Wol &7 Tg WEOZRE 20cm BolW RolA Hol &7} WA =3
B 9o £2o] B/ St Yo 28 A & e cmBAE A,

(4) 9= 29 &4 : 50m €7
AT TS HaARA @ 5 AE THE LotE7] %ty 50m 2YrE FA
ATt
JHAE ATF$H AEE AANA 22 FHE & o5 2L A3 g3 2rE A
Ao, 50m AZE YA & F AsA 7AAY 28 AL 1102 92 SN
o.

5) BHA4 29 24 : $E27
7471914 ol BRARE AF ME AATH 2 wYFoz gy A o
45% ¢ 2457 A%l FRYYNE AN A
YAAE 299 ZetE AN ZHS sel BFHddA 10mFHE a2
Azl we Fog Yzt 2ol W Aol Y& F A FE& 4T
£ wEA B gl $ES H3 dANE & Foh FAY URE $ARE 28 ATE

1/10% 2= SA3A.

|
o
of
>
N
[y
Lo
Y

=
=

(6) ANATEH 22 =4 : 1000m<E 3 7]
AE 7159 ATAE SA%7] Aty 1000m=2E 71 E AA A
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FLANA 299 ABE AAZ AA @ e 22 A6l g8 gdnE AFat
1000m A2lE 24 ¥ FA47H BHAAAY 48 Ae /102 B2 23t

2747 Be $39% FA%L WAz 3] dEd FAFANS 2P

AAAE A3 AAZ AA o] Aol Axs P AFL FO2 FI Tl
o vhete] EAE Agel ¢ &£ EoZ HE F Tuhz 9EL doA B A% ¥o| ¥
AR R FEoz ArT o FAL #, $2 BEUT 02 T ANE A5E =
et

7. A

2 AFdgA AAF EFo)d A - F FHXE SPSS WIN (version 7.5) T2I1HS
g8ty &3 2 gyoe= 4 A styth

Dz &A3A9 H47FM) R EFHA(S.D)E A3

Ade Efold AT o]E B 95t t-testE: H LY oH,
gL AF37] 939 one way ANOVAE A &390}

:]o _I\I

3) Edeld A-F 2 Aud ol AF(-tes)e ANFIL, 48 AP FF

& p<.05% 3Y ).
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TEY AY add Fe
EY EdfoldS AL,

t g 2.

Foty] glake] 8Fzke] Fehol
o

7 AY a9 Edold A - F9

to

5\

A

il

bl
1) 29 829 "= 9F

48 999 "X E JdFS Lolry] 3 F2Ee AP ey 1 A= <
¥4-1>3 2,

oS T 288U APFHA 2= 67.95kge] 1L, 8

A AT 78.69%kgZ 10.74kg(15.81%)¢] ¢ E& 7

=& 715FEE U
AFoz fog o] (p<.0D)E UE AT

ful
3
o
£
f

<E 4-1> 28 2949 U3 Edold A - F HA AP

(24 : kg)
T&2 N M=SD D IR(%) Std Error t D
Edolyd A 12 67.95£12.07
10.74 15.81 0.86 12.44 .000*
Edold ¥ 12 78.69+11.77

D : difference, IR : Increase Rate, *x p < .01
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2) 2ATE 299 "X IF

ZATE a9l MAE FFE Lotry] 3§ F=T 2FJE F=ZE A
st e o ARE <E4-2>7 2

T 2FAE HAZE T ZATY 59 AHAA A2HE 52.333 ] 11,
8F7te] F¥ F AZZHA AFAE 65673 2 13.333(25.47%) W L

<
715F3E HEHlen, 3AHc=2 Fo% 2] (p<.0D)E HE T

<E 4-2> ZATY 82 3 EFold A - Fo A
(49 : 3))

?_

He
z
=
H
wn
)

D IR(%) Std Error t D

Efold A 12 52.33+18.98
13.33 2547 1.78 7.49  .000™
Egold & 12 65.67+16.14

D : difference, IR : Increase Rate, *x p < .01

NAE ATE B9 299 4AAA AFE 32.83cmol L, 85 F

A 3 A3 AA A7 E 39.50cmE 6.67cm(20.31%)9 71 &840 UE o
W, BFAFE F3 Zo](p<.01)E YEH .
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Aol A -9 A4 A3

<E 4-3> £%8 g2ld U3 E
(2% : cm)
T8 N MzSD D IR(%) Std Error t D
Edolygd A 12 32.831£3.04
6.67 20.31 0.35 11.83 .000™

Edfoly F 12 39.50+3.29

D : difference, IR : Increase Rate, #** p < .01

4) z¥E 294 uAE 9%
A s FFS dotrny] A3 50mEr|E SAHI}RLH

A3 = Q99

I AFHE <F4-4>37 2o
50mE 71 E T &¥E 299 AARAA AFHE 8.99%0| 1L, 8F
FTd F AFAA AFAE 828%E 0.71%(7.89%)9 7IFFF S YEHHL

, EAHLE Fo% 2ol (p<.05)& hehHt.

™
<E 4-4> 29 = 824 dig Edold A - Fo HA A
(24 %)
TE N M+SD D IR(%) Std Error t D
Edold A 12 8.99+0.27
0.71 7.87 0.11 6.56 .044"

Efold F 12 8.28+0.43

D : difference, IR : Increase Rate, * p < .05
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5 WA 8¢ "AE= T

DHA 829 "XE dFL dolrny] 98 10m FEZIY7NE 2434
om O AFJE <F4-5>3 #T}.
10m 9E2H7E 53 9HA 899 AAAA AFE 12.01%0]x, 8

AAZAA AFE 112722 -0.74%(6.16%)9 712 F ¥ &

_7;’_
FAHCE F9& o] (p<.0DE YE AT,

<E 4-5> UHA 899 A Edeld A - Fof HAL FH

)
)
e

N M+SD D IR(%) Std Error t D

e

?_

Edfolyd A 12 12.01+0.33
0.74 6.66 9.72 7.56  .002™

Efold & 12 11.27+£0.54

D : difference, IR : Increase Rate, #** p < .01

6) AAATE 8 ¥A= 9F
AAATFE adel vWXE 9FS Lot~ 913 1,000me 71 & =7

Heoew 1 AFRE <E4-6>3 7T}

1,000m= 27l & B JAATH 209 AAHA AFHE 277.33% 0] 2,
8F e FA F AIFAA AIHE 256.662F2 -20.67%(7.45%)9 7| FFA

o]l Yt o EAFoE F93 2] (p<.01)E et
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<E 4-6> AAATH 2 HF Edold A - F9 AA A

N M+SD D IR(%) Std Error t D

M

.?_

Edold A 12 277.33+11.20
20.67 7.45 2.84 7.28 .000™
Efold & 12 256.66+17.37

D : difference, IR : Increase Rate, **x p < .01

3 fa9e 59 494 229 ARAA} AR 958803, 833 FA F ALF
A4 Ashe 1067812 109351(11.379%)9) 715840l vegon, $A402 fo8 2
o)(p<.01)& FERITY.

<E 47> §94 SR 0@ Edod A - Fo A4 AF
(291 : 2)

TR N M+SD D IR(%) Std Error t D

Edold A 12 9.58+1.24
1.09 11.37 0.51 7.29 .000"
Efold & 12 10.67+1.23

D : difference, IR : Increase Rate, *x p < .01
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19 ARE FTFH EAE 85 ZTHoleWER EHodS AANT F9
ST AY 8AdY FHEE ZYH 156.86%, TATYH 2547%, =Y
20.31%, =3= 7.89%, WHA 6.16%, AAA ¥ 7.45%, #4894 11.37% 9
FIE Bor FAHCEE BRE AHLA o] FoAF 7SFFE B
R

ol AAAHA987), FAH(19NTY ZEpolvlEFY Ed ol <93t
Zr2 ol F9% F7HF dEHves Aot A3 EF AurE Aol A

H42 BEG 7|7t0] HolA FAL Wolnx Bd JPRSo| SFo=

T
5

Ay

o

& B3 A&An AAHLR o] %7 EdoYe Avetn Anarh

2. AFF G vugde] AY ad9d FYE v

EeolevlEY EfolEE HEF AFAGH A EoldS AAF
R e3e] AY 8Qld Efold A -9 VSS Hlud A= <E4-8,
9, 10, 11, 12, 13, 14, 15>% (L ¥4-1, 2, 3, 4, 5, 6, )T 2t}

) 28 209 F4= v

<%4-8> Edold A - F Z4ZH 7|F W
(&9 : kg)
Efold A Egold ¥
T B
ARG H ARG H
M+SD 67.95+12.08 68.95+12.27 78.69+12.27 76.83+9.15
t -3.158 2.522
D 0.009"" 0.028"

*p < .05, **p < .01
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Ooooo0 E000no

00 (kg)

82

k%

.

Before After

TEBINNIF 8

(298 4-1) EdolY A - ¥ =99 7|E¥s

29 899 $3g musy) A% =9 £

2
o

877 A F 183

Fi

A& Ak A¥FRDY A 2 AAE  67.95£12.08914 78.69+12.27=
10.74kg(15.81%6)¢] ¢ & 7I5FF S deHen, A Hudde F¢ 2
A3}E 68.95£12.2791 4 76.83£9.152 7.873) (11.41%)¢] 71EFA o] YE . %
Aoz AASEHL p<.019 KT Aolg BYoH, AF
g ol & HAT.

i\
0

A& p<.059) #9

Ao vyt Brd 2.83kg(4.4%)9 7| E§F o] YEINY. ojed AR=
E ) Solovey(1982)¢] Zt 3¢l SlojA dHe wE ZTYo|WEY FHAHR
929 A 11~154164 71 B2 F7tsgets Baek AN (1997)9 F

E3 A4 o2 40cmPF @o] 14.11kg, 50cmA o] 15.1kg Z=2H 9 FA
& BYte A FASH, 2 A7t 25%4YL PesE wae Eolst

30cmol A Z2¥ FFE AT AaHHYI Fd THIES 45T AsEH.
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2) 2A7Y 29le FAE W@

<E 49> EFold A - F9 5= 2AE Yz 7w

(&9 @ 3))
Egold A Efold ¥
F R
SLE: Y PhE: Rk

M+SD 52.33+18.98 52.25+18.50 65.67+16.14 61.08+15.56

t 0.321 4.436

o) 0.754 0.001**
* p < .01

Oo0oooo moooaod
oo@)

80

75 e

70

65

60

55

50

45

40 ‘

Before After
(2% 4-2) Edold A - T FT2HE9] 7S

TATY 299 FHg vimss] A8 FTAAE HTE FA A 879 FH

T 71EEFE AT AFIGY A 1 ZAIg= 5233189844 65.67+16.14=

13.338](25.479)9) M9 ¥& 7SS Uehon, v Madws ¢ 1 Fne

52.25+18.50°1 4 61.08+15.562 8.833] (16.89%)9 7IEIA4E UEYH. TAASZ =

AFERNA p<018 felg AolE mh

wol MEAY Wt 455(858%)9 715%% dehgth oleld A%z 2 )
Edoyo] 2ATHE PN E wHoz Fdatn Ard.
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3) =2y 829 IYHE vl

<F4-10> Efold A - F AHE H=z9 7|53}
(29 : cm)

Egold A Efoly T

A94w DEE! 299w W)LY

He

?.

M=+SD 32.83+3.04 33.17+2.66 39.50+3.04 36.75+2.90
t -1.773 5.399

D 0.104 0.000™*

* p < .01

goooo moooo

00 (cm

45 ;
43 B - : 5
41
39
37
35
33
31
29
27

Before After

(94-3) EFold A - F ANHEHZS 7| E5Ws}

£y 9919 FA4S WwEy] 93 AXE HZE FA A gF7e FA F =S
AL gt AADY A9 1 AHE 32.83+3.049014 39.50+3.042 6.67cm(20.31%)
9] 71840l vdElgen, ¥ Hluydde B¢ I s 33.17+2.6694 36.75+2.90
2 358cm(10.79%)¢] 71E¢3¢ UEdt, FARORE AFZHA p<.019 F9&
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Aol g HHoh

A@Rdo] vIPY B} 3.09cm(9.52%) 2 71E2FFo] YEh oy # AR EA
#(1997)¢] gutFeAe oz vaY Fo|E 40cm, 50cmollA 1053 FE F +3
A EF5Ho] 83cm FFE BATE Bud HAHA9NY Fu FTAFE A
o2 wad gol7t 40cmilA FA% 715 Tt AATE Hug AT glo] & ¢
77 <2y Fe AT AR FE Hyolgta AlgEH.

—1o1'r
4 A

)
Ho
]

4 &= 299 FFE M

<¥4-11> Edold A - F< 50m 279 7153}

(29 =)
Edoly A Edoly ¥
R
Ay R A9 e
M+SD 8.99+0.27 8.97+0.40 8.28+0.43 8.57+0.44
t 0.224 -1.850
9] 0.827 0.034"
*p < .05
O0O000 mOoooOoo
oo@)
9.2
9
8.8 *
8.6
8.4
8.2
8
7.8
7.6
Before After

(29 4-4) Ed]Y A - ¥ 50me 7] 7|53
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2= 299 FFS vy A3 50meYriE TE AF 8FY FHE F
NEERS AT APFAGY S 1 APE 8.99+0.2791 4 8.28+0.432 -0.71
%2(7.89%)9 S vetdlon, vt HuGe F9 3 AF#E 8.97+0.40°0 A
8.57+0.44% -0.4%(4.45%)9 715 o] UEst. FAHLZ= AFSAAA p
<.059 9% AolE EHAT.

AP o] HAPG Hrh 0.31%B.4%)2 7|5 FFo] YeE Rt ol HAAA
(1997)2 F3a FTFHAFEL do] e Fo] F#Aglol 2v=s KT 7S
ol HAJTE EIAY Yessis(1986)e] A B29] Fo]7t YE&FE 238 8<Ql9

Fhe0a nasgc B A7 %2 3737 €2

»
rO
[
«,
Iyt
s
N
ol
ofi
fo

A 27y e Faoleded Edodo] 25FT FTHFEY 2=

€ FAANZE & e TEUPHLE AALD F Joe Ve S BYFa T

<¥4-12> EFold A - Fo FEIHrY 7|SEF

(29 : &)
Egod A Edoly ¥
T o®
A3 EE A3 vl @Y
M+SD 12.01 £ 0.33 11.66 £ 0.63 11.27 £ 0.54 11.12 + 0.561
t 1.825 0.799
p 0.095 0.441
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oooono mogoo

0o@)
12.4
12.2

18
11.6
1n4
nz

.

Before After

10.8

(28 4-5) EdY A - 7o 5279 7503

UHAE 899 F&LS Husy] s FEDHVIE FH AFH 8F3H9

d % 7IESAS . ARG B I 2= 12.01+0.331 4

o

11.23+0.54% 2 -0.74%(5.84%)9 IS velyeoern wd wugael 73
S o AFE 11.66+0.639 A 11.12+051F -0.54%(4.31%)9 A4S }E

s

|53

of
)
2
|o
il
e
4
)
L

o #F Aot YAAT IV H WA

9 B 0.2x(1.53%)Z 7IEFFo] YEINHY. o &

rp

HE(1999)9] dwtk

TS HBLE 1253 EFFoLHWEY EoYdE AANT F 5T

dol 4.79%° FAE B AFARGE O L VEFFE UEHHG. o

AEYgEe] FTFAFERA Y Fde ds3 97 WEolF: A=H

=5
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6) AAATH 2209 FAE ¥

<¥4-13> Egold A - T 1,000meEE 7] 71 EH s}

(29 %)
Edod A Edod ¥
7B
AP Hla o A H o
MzSD 277.33£11.20 270.24+£13.88 256.66+17.37 250.15+£13.31
t 2.064 2.584
p 0.093 0.065
O0O000 mOoood
Ooo@)
285
280
275
270
265
260
255
o .
245
Before After

(1¥4-6) EFold A - F9 1,000m=ea] 79 71E83
AANATY 299 F4& Hw3r] 93 1,000m2 7S FH A 857 Fd F

71&33E At AT AF 1 AFde 277.33£11.20904 256.66+17.37=
-20.67%(7.45%) 9 ¥Fs vgdlon, v Hlufde ¢ 2 AIde 270.24+13.88¢

_33_



A 250.15+13.312 -20.09%(7.43%)¢] 71533S Yeut. A¥Pde] Huyd Bo
0.58%(0.02%) 7152 & H|£d F4S YEUAH.

F G BFY 7|50 FHE AL STAHAFERAM FHHo|L AAHA FHEL
7] Mgl 7153 o] o] FolF AoE HoAH, mta Fo]HWEY Egoldo] A
A7Y 29 Fode HHA i Atsdd.

> e

El

7) a8 899 FEE v

<¥E4-14> Edold A - F9 TF F9XKY 7|5¥st

Jo

(&9 @ 3]

Edo]d A Edold ¥

-
M

R, H] oL g SR, H] oL

M=SD 9.58+1.24 9.92+1.16 10.67+1.30 11.25+1.48

t -1.773 -1.629

D 0.104 0.131

oobob mgoan

0o ()
12
11.5
11
10.5
10
9.5

8.5
Before After

(29 4-7) Edold A - 59 FAFA4) S50
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T4 299 FFE vy A3 T4 FI4ES TE AR 8FTY £H F UIES
243ttt AgPEY A$ 1 AFE 9.58+1.24014 10.67+1.302 1.093](11.37%) 9]
71E&Fgo] Yetyen, wd vmyde A 1 AE 9.92+1.16004 11.25+1.33%
1.333](13.41%) 9] 715%8S YelgH

Ay o] Hadd Brd -0.2438(-2.04%)2 #& 7|20] YT o] £ EHdolow
e EF o] FaX 299 FFdt AFA ok FH ZzaPo|ga Agdrh
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B Ad7= EFovWEY Efolde] 25N FFAFEANA AFIFY
o mAe 9FS Lotr7] 93 FTAF 248 S A4FAD B vuPgde=
Uiro] 8539 EfoldE A EFeld A - F9 &9, ZXTH,
2V E, 934, AAATY, #9489 AHLAd 7I15L Hu AEF
43 a3 22 ZES 4R

A, 49Ped Edoly A Fol BT AY 898 FLEF wwstel
B ZZgdAEs 10.74kg(15.81%), A T¥ 13.333](25.47%), <«&¥
6.67cm(20.31%), =3 = 0.7%(7.89%), WHAH 0.7x%(6.16%), HAATY
20.6%(7.45%), +AA 1.098(11.37%)8 715 FF& BHYon FAFS=
RE AY 2AM FAF FHE U

SA, Aed Edold WHol we AFPG AL vunPvET &3
890 898%, 2ATH 89l 858%, 28 293 4.4%, 2YE= 29 3.44%°
NEFFE BT FAHOEE #9% Holg nyon, APY 2qL 02
%29 JEFHL RIAY EADoZ §o3 A= duon, AANATHIG
FdAH 8L HEPEHY oS HolR L)

EeolonEY Edolyde FTA5Y AY 29 FolA 24,

=
2ATE, ¢2d, 2= AFFPIE A AHHA PO
/\
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A4 (1987), Fetel W EE Edo|d WHe] 2 vX& 3. FFoidta uhALE
9 eE
1g¢ (1987), F3tell wE Plyomatric $Ho] £Z e nX & 93, dFsa 4x}13

4o,
i
M

TEF (1982), A& S4B 7L AU SB¥pl10, 134-137, 140-141, 172-173, 257.

HLey (1998), Circuit Training T2I1H S AL FFXASFEY A Fgd #F A7,
BA WAL HALSHY =&

A& 9 42(1986), S, TYA. p120-123, 134,

AR (1990), SeoleHEY EFoly FA9 Aol7t EHd e I dZyda
AAree] =E.

ANA (1997), EgoleHEY Efelde] Fdu FFHF FZ 9 FAd uE
. QAT HA13HS =8,

o967 (1988), EtoleHWED Edolde] A2 wAE 9, HEASI =

433 (1985), Box Drilld AALE 2717} 100m €87] 71&d rEe 9%, =
A3 A, A244 135

AEFA 9 49 (1992), B8A F, 21471 2SA) pl6d, 172, 174, 176-177.

A58 9 62(1999), FT7ATFE A% AFF Ed o), ASHGAT4. p6-8, 13, 17-22.

AARE (1995), EeoleHEY Edold. A& : FF=HAL p2-4, 10-11, 14-16, 29-30,
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32, 50, 56, 66, 68, 92, 99, 110.
FET (1999). Fat@efo] wWE FEo|QvEY Efold A vl £4, BAUTL 4
AR =8
°] 2]3(1982), W=7, A EHA}L p215-219.
ATD (1987). 54T 42949 MAE 9% Plyometric Edleld A+, 2¥xx73
T BRI, A244. 13,
H&ol92m (1985), ETtoleWEE Egold WHo] =Ho] v &3, AW F
A AsHAAd T4 =54, A44, 135, pp. 93~104.
Asmussen, E., & Bonbe, Petenson, F. (1974). Storage of elastic energy in skeleton
muscles in man. Acta Physiologica Scandinavica, 91. pp. 385~392.
Boosey, D. (1980). The Jumps. Beatrice Publishing pty. 1td, Victoria. pp. 30~32.
Brandsatater, M.Z., and Lombert. (1969). A Histological Study of the Spatial
Arrangements of muscle fibers in single motor units within rat tibialis
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<ABSTRACT>

The Effect of Plyometric Training on Physical Fitness of the
Elementary School Players

Kang Hak-yoon

physical Education Major
Graduate School of Education Cheju National University
Jeju, Korea.
Supervised by proffessor Oh Man-Won

The purpose of this study. .is  to -analyze how Plyometric training
improves elementary soccer players' physical ability. An experiment was
performed for effectiveness of Plyometric training with 24 elementary
soccer players, 12 players for testing and other 12 players for
comparison. strength, muscular endurance, power, speed, agility, the
whole body endurance, flexibility, etcetera were measured, comparing
before and after eight weeks of training. As a result of the experiment,
We have the following conclusions.

First, the physical ability of the testing group was improved in all of
the aspects : Leg Strength by 10.74kg(15.81%), muscular endurance
13.33times(25.47%), power 6.67cm(20.31%), speed O0.7sec (7.87%), agility
0.8sec(6.66%), the whole body endurance 20.6sec (7.45%), flexibility
1.09times(1.37%), etcetera and the results statistically have significant
difference.

% A thesis submitted to the Committee of the Graduate School of Education, Cheju
National University in partial fulfillment of the requirement for the degree of Master of
Education in Augest 2003.
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Second, the performance of the testing group was improved
significantly for power 8.98%, muscular endurance 8.58%, Leg muscular
strength 4.4%, speed 3.38% compared to the reference group and the
results statistically have significant difference. But agility 0.2sec(1.54%)
compared to the reference group statistically has not significant
difference, the whole body endurance and flexibility etcetera's testing
groups were similar or worse.

It is concluded that Plyometric training significantly improved physical
ability of elementary soccer players with respect to leg muscular power,
power, speed, among various physical elements agility, etcetera are
improved a little by Plyometric training. And there is improvement of the
whole body endurance and flexibility by Plyometric training.
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