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= Zlwolnh A7) sl Al 4], =9 A7), wrE ko], H A,
dojab7), A7), Helxkrl & o4 7k FEZE e, o F A
7ol 71 A, dabr), A7), HA], #1589 7], WAool

WA Z1Ee S8R A7) JER BRED ArkE719, 2006).
Fol A BeA] N1ee BARAA b go] AHgsh: 7R
A7) NEE FAND £ Wl 7Y BEA A7 R A
F 5, 1980, EF b2 Arlel wis) o8 ol8F Sgol Foldm,
Q%Mo FelAr)E stolx w=w JHEA F4% 5 vk
o7 B2 AUEE WA, B2 AUS o] dojdl JYoR
bel Fol mi AAwe] AFS /WA T2 AAAAG FA
A we] REL Hol YHE AU TolLum BEAN AdH:
225 %e dEelA w2 AdAYE AolAYY AU FRS ¥ =
g AAstE 71&oltH A, 2016).
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A A5 A A7 A WEe 53 55 A¥EW |
AL 471 ARERIES 53l B3k Aol AFENIETE MY B
< Aoz UeHtolAs, 191). Hd= 37 T dA4e4d3 95 &
Aol S #d BAH AFlME A WEF AY =2 o
el o (o] e, 1993), AlwE HA7] 71w AMEHIES Sl #
& A(EAHT, 199), Awd sArE7 =R S Y B A AT
(7], 19%), A+¥ 54 W& 43 &4, 19%), Bid% 47 &4
A E24(FHSE 5, 2009, AAl A= A= F7] 54 71s 4]
71, AdE, 2013)¢ oletd EHArE Ad B2 Abgsts Aow y
Ebuk ot

ek Ee A et AT 2dA AW dyE A
R 27l @ed EHAy] e A (REY, 2011 @A
&3

PRI, A2 2008, 201150] A%, 2001; ©] 3, 2004)

ST A AN BAE B BHeR A
gHh wed sdze] @47, oldd, 2010 44, lAF, 1
S H, 2000; o7&, AEl, AAdFE, 2011), e AA(o]AFE, XSH

’

5

2011; 9H3rs, AXA, 2015) 2ol EEe] imol(arA s 2010; e

2006)°l W EH A7 AFTE o] FojFon,

AF(HANS &, 2018, WA 5, 2016; A1A

9, AEA 1999, AT, 2009; oldE, 34, 2017, Thibordee &

Prasartwuth, 2014)¢} tt& ¥ % 2ol vlal A (3, 2001; oA

7], 2006) % o]FojHrt Htel= AriEy HdAste ©r|9f dAS =
o
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A 3 A AlA ¥rE 3 Stretch-Shortening Cycle

o
2
=

WA, AL 5 o] $F AAlA FaRE F By
ke ¢S wW WgeE  gHolA  HEd ol

(countermovement)©] 2} 22 gt} (Bobbert et al, 1996). tjF-#o
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T5 Eole Aozl & 4 Jth(Bober & Erdmann, 1976).
? = v TFd 7 ¥ = 7 A
b 549 ga9e oyAE AZE =
=59 &Aoo o] AWEH(Denoth, 1985). ¥HE F2ZS 4AA
(encentric contraction) = HolA F8 =2 g FHH 2EH
(forced stretch)7}F Ay&tal, G414 = (concentric contraction) =%
A g5 7 e gAY AE A At (Denoth, 1985, Leemputte,
Spepen, Willems, & Stijnen, 1983).

o] ¢} o] Zo] YA R AMH-2EYA HIAGYIF FAACRE
=5 dH9 4% FHE Stretch-Shortening Cycle(SSC)(Komi &
Bosco, 1978; Ingen Schenau, Bobbert, & Haan, 1997)c]&} 3t} 734
S 7 AP-2EY A HIAE AN FEE A HY, w7 AA
TSI o= Zle vlE] HE I A B & dS ot FAHS
A Z1tH(Bobbert et al, 1996; Enoca, 2002; Komi, 1984). thA] all, SSC
NA ZFo] 2EHA He= sk AEebd 2o s gAY T A

o o2 AASFOEA FAY FF FUIA woh B UAE 4

rir
e

n
2 2 Ao

Atttk Blolw, Ay o=z olefd oAl o 3, T, d=F 5ol
Z 7}t (Anderson & Pandy, 1993).
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o A;A Fash HHes WA T2 = U BHAUA] B8
B 29 A% gAwh

Wilson, Murphy, Walshe, “12]31 Ness(1996)+= SSC =
Fof 2o Fart sdskA & AS Tl WOT'H?'SJ a7t
7 s

N
Ap

A
J=AE A7 A8 SSC WAl e seh 444 WA ZeAs 73
AMART 2 A AP-2Ed A A Fde SAATIA @ AL
2 gEEden, AdHq -t AAL Fuek SSC s4e Tk
el Fagk Zol7t WHAHIH. A4 FHES ol FA X Ao
SSC &2toll 4 ¥2 dFS = A= dEAAH

HAM, A, A942014)8] Aol = HaE FE5A A =7]ddA
SSCol ¥ dhefoll m A= & 3ol whel] Lolmtrh. 1 Ay ks A
A A= A2 dAA FFed ol A8 FHe FEe B
SSC 5 YL AR oy, =xkat FAE Al 271 v
S A =2k S dE2 el Fele] A e shal e
COCe 5S4+ =dd & A 5, ABAT(HAA, 2013)1 4 e}
o A fAde] £k 99, dF 9 T7F 9d2 SSC Z "l

Bobbert Huijing, Z2]3l van Ingen Schenau(1987b)< & 4=
e =F Q2 wols 9IS FHekuA kel 20, 40, 60emel
ol Al vk EF HEZE AASEAY. 1 A3 209 40cmol A= 9
gk Zpol7b yEbuA] eFSkAI N, RS e gk A% Sy RUE
o gt 40cme] 203 60cmX.tt E=A YERTE =3 dde e Yl
Fold wel F7FstA o™, 60cm EololA WHE X 7F AWl HFH3h=
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T BEEo]l 543 vaEs BHAld olgd AdE EfoldolAe =
ol 5 20~40cmo & Agal= zlo] Epd e zlojehal 3ot

Bobbert 5(1996)2 vl 4S tidom wbe Hxep ~E H2g
AAEAnt. o)A e AlA ZA7E s Sl B stal vhE 4 EZ
=o|7b = vEhgt vbE o] e 23S A AlE o
ARt =2 #d BEUES AT F 7] witeldta st

Fukashiro®} Komi(1987)= AFd &9 F3(AHAE A= s 3z,
o3 Ax)el wet b Ao Bl RdES} A3t dEo] ofEA W
b= EAsEAT 1 A BE o] Ho RUEA §hbs Hxvt
2FAE JZEG g7 dEisten, gobA Jd#S aadoAvt vby A
Zo|A Z Fho] yYetwth 9 59 Hie wbE HEel A E o)
Hlalsf A s B el mato]l A yEhen, 59 ©@Ao] whE
ARG A 2E3va &

i s

Voigt 5(1995)< ~FAE A= vbs A3z 30, 60, 0cm =F HZ 9

204 A 8 Are Y5k 1 2n wE I Fem =
O~

- 2 RolFAth A Yo AFEY ~E
AANA 5 BN AL 0 e A smdA) EaRel A
O N

1 982>° SSC 713 #dE 5ol egdolgAe
A E%%fﬂ S7t7F s g A ¥ Askdn vE
HAEZE Fygstdon, 7 HZ FHx

A 228 = oo}, :LE] 20~100Cm-‘ﬂ 0]

Bosco 5(1981) SSC 7149 A A
Atk wE oA FE wAEe 74w

- 18 - ___;rx_-l! _CI_':I_ 'I_] -



ﬂouo
0]

)
—_
file)

3

X

A =Hel FAAY sdes

2]

SRREE RS

==
=

ol
°

A}

2 g9 o A 423N(66%)¢F 1158N(81%) 2]

1

°
=k

ol

N AR -2Ed A

o wlo] 94l A} i

.

R

ATk o] Ay ApH-2E A 2o W}

)

10

el
o

e
o
N

o

B

o

M

o
HH
=l
&R
]

o

tA1 el o wWste] e A

X
N
el
ol
H

N
No

\_ﬂo

PN
TE

4

)

A7 23}

.

etk o e fol

S

7}

(¢

=

&l

°

g

)

U‘(H7]' ar

o

L= 4 =]

o

=

jﬂ_ 3|

B

)

)

ol

o]

B

o=

3]

307 ol el

ok

7F = oA of

<
T

<
T

]

o

P

208 o]

g5 ~EH

2} 3

3|
“

o
o

|
—~

o
o

el
Plo

e

ol

N
KO

Gl

|
<]
T
o
4
)
oF

shale.

S

A=k

0]
pul

o] A of

=
-

o] o]

o

|

8 Aol Aol Amute] WE L oo wel oy

il

A}

]

A

H
ol

¢+

o

_19_



A4d AT

1H_._|1H_._|1;LATL|LJ|
,L:ﬂnﬁ\l_l o ZAE.O,OI — =
.,o,_u;o]r; =Y
o o = * . o3 Mo o ,
N N o P x 1r4vs —= Ll
xR %M,ﬂ%% WM.GQ%ELM 2 B
M%%é%ﬂ@fr. M;T%QM.{W S E 5 =
N = - 7o T 5
%%E@.ﬂ%ourwmr@%wo@mlﬁoﬂ( BB OR
= - AF —_ NroXLMA]HTr_ o ™ = n g oy
=N o i SN of yp E° 2 = =2 X 53 [l mo°
o 4@1&3%%%% s ds W = 2 o 9
\./.X o —_ ‘Aluﬂ\lgnuu ]JlIr
,UI]ﬁO7 0 na‘._f = <°
of S W T < Hlﬂiu_il 2% ° x,mgmﬂaﬁ
7 — —_— — - T~
mﬁmmmiﬂﬂ_dd%ilmwm%mﬂ “
SN I W = op B m W o @ " S — T Y g
oo o = = o & = X oo NS Ry
& o ™ qr = S l] ~ X B - W w
. O B o ].71_ﬂr o B m,_91_l
wm%v@owanqnﬂﬂ&ﬂ 52 % g
1_,rA NI OT E! ay oF T % i ne HT A“M 17_/| m Eo 11Or| <0
Mo&%).%ﬁoﬂ&rmuﬂd«]ﬁ A= o T
7uYATmmJLwr,_ﬂ,_mﬂﬂz%E.mm% Wmmﬂ%
Eb]le%ufmol}aﬂlg.wboona T oME W
ol 55 .o = M 8 = O W A s e o
2 2 . = 7 gr 2 HE\@/\ZO\Lﬂ.ﬂFHLJI
Ju_IC_/ UT ,.BDO_.E ‘%EAT r & N65~r1_ ~
XMOU:W ™ —_ :L.LUW =) —_— = =
52k EF agafha.nAmgm AR5
\mq,._ﬁaﬁ/_u\l Eﬂ,mwﬁ ;OEO MD —_ AT_/AWArO
A S g T X W yEgT M
1Emu.§ o 2 = 5 M = O oy
T W oo Ko oA W g dn s L I
Moo W - o W AO P x =
ol B/ o e jnl I = nw %o o =n X T
T ommm R =Y ﬂm&l%&EAﬂ
fxaﬂxﬁrwrwumnxﬂlﬂiﬁﬂ&emﬂ%néﬂmaﬂ
%E%lauamwﬂﬂd 4}m%m,%wﬂﬂwrﬂe
@r%iﬁoﬁrmﬂaﬂovnﬁwﬂﬂ7mu»pmumﬁﬂ7
o o ANy ﬂ&7L¢.b b.ouheian
B AR ome ) o B = 0 A T oo T S — & o
op o "W WTJIMﬂ%ﬂ%%HIZWF%E.
32T B0 %
2 8 A B

- 20 -



ol 543 FA9 HFroa AHM=E ST Carson(1996)¢]
TolME= HA Frkete WMERZE datd AAE e HAE e
ol A Fagel A Ay dolrp WAl o] 9o &9 g
oz WA= ZA7|dA g7 Ex dErldA ArRe] WA x
dSE Ao (Diedrich & Warren, 1995, 1998; Farinatti & Monteiro,
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Hlw A3 103 15, 103} 20, 159F 20 mph =5

400 *
350 *
B *
.‘.‘_g" 300 ! 1
o
>0 250
360
“ 200
150
10 mph 15 mph 20 mph
=5
a9 17 AF £xd] w2 ke )
AAEE7] AX, 5Hx7] 9, A= Sk wE et Hit
100 bpme] =2 A A7 Akom EH A7 o wel g &
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7] A= 100 120 140 160 180 -

3 & AE bpm bpm bpm bpm bpm B
10mph M 158.64 186.82 105.20 107.27 128.29 137.24
SD 109.81 91.88 104.39 106.32 109.44 104.37
ElLy M 239.87 260.56 211.13 234.87 246.11 238.51
= 15mph SD 105.11 131.36 76.96 101.10 89.97 100.90
= 20mph M 301.82 29151 256.89 246.20 309.16 281.12
2}7) SD 97.75 102.96 104.22 103.20 129.23 107.47
e M 233.44 246.30 191.07 196.11 227.85 218.95
° SD 119.11 11774 11470 120.68 133.18 121.08
10mph M 304.00 210.16 174.02 175.40 221.67 217.05

SD 84.12 115.55 78.29 116.56 94.74 97.85
s M 329.82 351.11 241.89 298.13 296.33 303.46
= 15mph SD 120.05 11577 122,55 116.77 115.44 118.12
= 20mph M 393.53 35451 295.44 321.53 317.04 336.41
2}7) SD 134.36 145.19 131.36 150.13 142.28 140.66
e M 342.45 305.26 237.12 265.02 27835 285.64
° SD 120.04 142.36 122.87 143.10 125.14 130.70
10mph M 200.31 208.13 161.38 167.98 151.67 177.89
SD 93.60 111.53 127.34 136.73 87.87 111.41
ElLy M 294.00 271.78 261.53 292.02 260.62 275.99
d= 15mph SD 77.85 11055 107.70 128.38 125.88 110.07
= 20mph M 352.13 306.42 286.64 320.91 326.13 318.45
2}7) SD 117.79 13253 15596 137.79 119.85 132.78
e M 282.15 262.11 236.52 260.30 246.14 257.44
° SD 11560 124.53 141.67 149.06 132.93 132.76
10mph M 257.29 269.11 233.29 247.31 23551 248.50
SD 136.62 12850 139.34 14745 137.10 137.80
s M 355.82 362.89 359.71 353.89 362.87 359.04
d= 15mph SD 129.40 134.36 116.81 140.86 127.78 129.84
= 20mph M 426.53 390.47 391.33 441.18 403.36 410.57
2}7] SD 159.19 140.20 152.53 150.53 129.50 146.39
e M 346.55 340.82 328.11 347.46 33391 339.37
° SD 157.48 143.26 152.29 165.61 148.97 153.52
10mph M 230.06 21856 168.47 174.49 184.28 195.17
SD 120.46 11582 122.58 136.15 117.20 122.44
15mph M 304.88 311.58 268.57 294.73 291.48 294.25
e SD 117.33 130.71 120.26 128.76 123.36 124.08
© 20mph M 368.51 335.73 307.58 332.46 33892 336.64
SD 136.44 135.89 14548 152.65 134.77 141.05
B M 301.15 288.62 248.20 267.22 27156 275.35

SD 137.04 137.18 142.34 154.74 140.85 142.43
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AT A, AR dE, EHAY] 78, A5 x| G5
£ & 7}H[F(23.343, 2054.226)=1.578, p<.05, 77,; 018]ell A el gk zpol7} 1}
Eiutom ) Axtdr] "fxet E#Ar] FFF(11.672, 2054.226)=5.771,
p<.001, 7,=.032], A=F2]<L7] §*E2} x}l & 2[F(7.781, 2054.226)=2.468,
p<.05, n;=009]¢] FZ & EIANAM Fog AFol7t yEhwth AN &
A2 FP AT SE[F6, 528)=.386, p>.05, 72=.00419] 352427}
A= freld Aeol7h yehdA gskth g AxE R
[[(3.891, 2054.226)=28550, p<.001, #2=.051]1, EHA7 HFIHFG,
528)=43.776, p<.001, n*=199], A= ZE[F(2, 528)=114.177, p<.001, #’
=302]1¢] FHEI}E Fo g 2ol7F e
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=B—10 mph =#=15mph & 20 mph

100 bpm 120 bpm 140 bpm 160 bpm 180 bpm
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A d 7] e died v 2y 1007 140, 1002 160, 1002
180, 1207} 140, 1202} 160, 1202 180, 1402 160, 1402 180 bpmolA &=
2%k 2ol 7} YEREARE 1007 120, 1602 180 bpmol A+ 93 A
ol 7} vhELbA] ekgiel.
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280

H 2 XFms)

260

240
100 bpm 120 bpm 140 bpm 160 bpm 180 bpm

HxE|®7| E=

a9 22, AAEEY] " wE Ao et

Edx7] 389 dgd v A3 4 55 EHAV|Y AW 5%
sy, ¢ BE sl @ 92 sy, & BE =dA
Zleh A d= EHA7, Y 5 EYAV|S Y dE EYA], &
W dE A9 S dE EHA]AE fFeld Aol UEREA
T S B EdAr) e it A= Eg AT E Fol gk Aol e
A ek,

400
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S| 78
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w23 109 15, 103 20, 159F 20 mph X7

400
- 350
.‘.‘_g" 300
K
gi 250
'I':IIII
"% 200

150

10 mph 15 mph 20 mph
=5
Y A4 AT HEd wE Aot

AAeE7] A S85x7] §8, AL EHxd 2 Auexe] Hir
W BEFHAE E 73 2k Az Er] "z whe 140, 160, 180, 120,
100 bpm®] o= A x7b Agkon, Zeat7] 3ol weh ok &
T =EA], o dE =AY, S 58 =AY, AW dE =9

S

A7) oz AueArt Agn. g A SEC w10, 15, 20

mph 0.2 A exst gk,

7 b
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%7 dd ek Fy mEAAk
7] = 100 120 140 160 180 -

8 &= AE bpm bpm bpm bpm bpm B
10mph M 169.36 186.82 123.91 122.56 146.24 149.78

SD 92.01 91.88 80.70 87.80 83.28 87.13
s M 245.20 263.93 211.13 235.31 246.11 240.34
= 15mph SD 91.67 124.28 76.96 100.04 89.97 96.58
= 20mph M 301.82 291.51 258.00 247.76 309.16 281.65
7] SD 97.75 102.96 101.38 99.32 129.23 106.13
e M 238.79 247.42 197.68 201.87 233.84 223.92
© SD 107.90 115.33 102.80 110.69 122.28 111.80
10mph M 304.00 219.22 174.02 189.62 225.71 222.51

SD 84.12 96.80 78.29 90.98 84.41 86.92
s 15moh M 330.31 351.11 249.80 298.13 296.33 305.14
= mp SD 118.67 115.77 105.07 116.77 115.44 114.34
= 20mph M 398.16 355.80 301.22 324.73 319.80 339.94
7] SD 119.63 141.93 117.18 142.91 135.83 131.50
e M 344.16 308.71 241.68 270.83 280.61 289.20
° SD 115.03 134.65 113.56 131.69 119.93 122.97
10mph M 201.64 208.71 173.87 182.73 158.11 185.01
SD 90.63 110.42 109.24 115.77 75.36 100.28
EiLy M 294.00 276.22 261.53 292.02 268.98 278.55
aq= 15mph SD 77.85 98.65 107.70 128.38 106.39 103.79
= 20mph M 352.13 309.93 299.40 322.82 326.53 322.16
% SD 117.79 123.58 129.14 133.15 118.73 124.48
e M 282.59 264.96 244.93 265.86 251.21 261.91
° SD 114.51 118.31 126.44 138.83 123.02 124.22
10mph M 261.02 273.56 240.00 260.11 237.60 254.46
SD 129.18 118.51 127.15 122.88 133.36 126.22
s 15moh M 355.82 370.80 359.71 353.89 362.87 360.62
q= P SD 129.40 110.08 116.81 140.86 127.78 124.99
= 20mph M 426.53 390.47 391.33 441.18 403.36 410.57
7] SD 159.19 140.20 152.53 150.53 129.50 146.39
e M 347.79 344.94 330.35 351.73 334.61 341.88
° SD 154.70 132.95 147.34 156.27 147.39 147.73
10mph M 234.01 222.08 177.95 188.76 191.92 202.94
SD 112.56 108.87 108.28 115.44 104.15 109.86
15mph M 306.33 315.52 270.54 294.84 293.57 296.16
e SD 113.45 120.85 115.71 128.50 118.27 119.36
° 20mph M 369.66 336.93 312.49 334.12 339.71 338.58
SD 133.26 132.87 134.55 148.94 132.76 136.48
e M 303.33 291.50 253.66 272.57 275.07 279.23
© SD 132.12 130.92 132.35 145.10 133.86 134.87
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] 4] | | 3,
=5 £EE mydcleR whES4 AhdEAEA S AT 1 49
Mauchly®] T84 AAol HAHHA & 45 Greenhouse-Geisser?]
TAE AF=d o3 Axz AAstgon, a3 vlaE Bonferroni
s A

AR A 754 A D7) JE 2] F8, A5 SEo s
4 & 7HF(23.632, 2079.588)=1.760, p<.05, 72=.0201o14 <& ezt v}
Btk A A Er] 'Ee EZe A FIF(11.816,
2079.588)=1.224, p>.05, 7>=.007], AAH L] @xe} 2= %41?(7.877,
2079.588)=1.497, p>.05, 772:.006], =2eA71 8% A5 SR[FE,

528)=1.308, p>.05, 7;=.015]¢] &5 2-&aHolX = F& Zol7t et
A egskeh 2Ela AR E Y] "AE[F(3.939, 2079.588)=3.700, p<.0l, 7
=.007], A7 FAF(3, 528)=8.496, p<.001, n2=.046], A5 £R=[F(2,

528)=4.554, p<.05, 2=.01719] FE A F2g ztol7F YEbEiTh

100
-8-100 bpm
90 --120 bpm
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20
10 mph 15 mph 20 mph|10 mph 15 mph 20 mph|10 mph 15 mph 20 mph|10 mph 15 mph 20 mph
Qe TS =LA | g IS SCA] | Y = ECA] | SE EE EYA
A 8 AS £
a9 25 AR BE, EHA) £9, AF SR g b}
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HxEI R 7 H=
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A D] "ol o3l v 23 1007 160, 1402 160 bpmell A
= frold Aozt yEREAIwE 1003 120, 1003 140, 1003 180, 1203}

140, 1202} 160, 12037} 180, 1403} 180, 1603} 180 bpmolA+= <k A
ol 7} vhELbA] ekgiel.

70 *
- *
E 60 -
=3
of
¥ s0
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40

100 bpm 120 bpm 140 bpm 160 bpm 180 bpm

HxtE|E7| A=

aE 29, AR gl mE 7oA}

EHA7] 389 g vn Ay i 5% AV Y A
EHA7], SE BT sHAVI 4w du =93], S BE =94 A)
Z1eh S d= EH AT A = Fosk Zol7F YEEAI N S BF =
& x}7 S 58 A, i 5% SEA 4 dE =93
7], 9t A= EHA7eF Sy A= YA ANAAE Y3 Zol7F »
Efbubx] okt
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Y —e

40

=AU AT D= =R SE B2 =24

du 2 SN HLES
SHAY| 78
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A= Ero] g Hw A3 103 20, 159 20 mphol A 93 A}
o|7v vEtutow, 109 15 mphel A= fFolgh Aol 7 vrebuA] okt

65 *
i 60 r * 1
E
=3
glI-J 55 /
N 50 -

45

10 mph 15 mph 20 mph
=5

AR R AE, B £9, AF Sxel W spHeste P
= 3Zof uwhe}l 140, 100, 180, 120,
A7 Agronl, B ol mek 5w o
S BE Bl

M
2
B

ad,
N
juii)

= 7}
160 bpme o= A
= A7, 9E o
27 o2 ZpHeArE At gl A= SXe w15, 10, 20

mph 0.2 A esst gk,

3 o
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£ 8 JbHedte Bin TEAR

A7 A= 100 120 140 160 180 -
T3 & HE bpm bpm bpm bpm bpm B
lompn M 5207 4473 6064 5099 6717 5692
SD 4323 3929 4240 5373 59.84  47.70
s M 6052 6400 4590 51.17 4210 52.74
=g 1Omoh oo 4s 5187 3491 3910 3846 41.35
g o0, M 4990 5519 5526 5705 7132 5774
2471 SD 3209 4032 4190 47.14 5835  43.96
gz M 5416 5464 5393 5607 60.20 5580
SD 3954 4457  40.06  46.83 5429 4506
lompn M 5462 5701 4908 6520 3970 5312
SD 4689 53.80 2928 5805 3164  43.93
s lsmop, M 6859 5807 6479 5681 6538  62.73
2 MPM TSD T 6473 51.16 5489 4923 4886  53.77
g o0 o, M 5407 6579 5360 8539 6570 6491
2371 SD 5815 51.21 4200 70.08 6581 57.45
mp M 5010 6029 5582 6914 6593  62.06
° SD 57.04 51.83 4352 6050 51.80  52.94
lompn M 4170 5376 5747 5870 3841 5001
SD 3507 4433 5169 47.06 3802  43.23
Ela M 3176 4059 3664 4376 5889  42.33
gz mPh TGnT0000 4245 3147 3738 5853 39.78
g o0 M 4924 6164 4427 5479 6542 5507
2471 SD 5542 5877 5200 51.17 5990 5545
e M 4090 5200 4612 5241 5424  49.13
° SD 4173 4947 4653 4567 5395  47.47
jompn M 4108 5338 3933 5487 3665 4504
SD 3773 4239 3103 6022 2772  39.82
s 5o, M 3761 5268 3874 5462 4311 4535
gz O™ TSp 3255 5020 3337 4417 3132 38.32
g8 o0, M 5407 6215 4560 5182 4732 5219
2471 SD 4999 5150 4095 41.68 3474  43.77
mp M 4443 5607 4119 5377  42.36 4156
° SD  41.11 4803 3525  49.03 3146 4098
lompn M 4737 5222 5160 5969 4549 5127
SD  41.09 4513  40.19 5466 4277  44.77
\5mph M 4962 5384 4651 5150 5237  50.79
- SD 4666  49.42  41.00 42.65 4620  45.19
° oomph M 5L96 6119 4968 6226 6244 5751
SD 4959 5059 4433 5484 5623  51.12
mm M 4965 5575 4927 5785 5343 5319
° SD 4587 4850 4186  51.14  49.14  47.30
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% Greenhouse-Geisser?] 4% Aol o3 A= 174
st o, a7 ¥ = Bonferronigs A3

SAEA Ay, AAYEr] dExe =dA] ¥4 dezgadd
[F(11.253, 660.176)=2.231, p<.05, n.=.0371°14 2 Zpo]7} Hepyte
H, AAd 7] fE[F(3.751, 660.176)=2.511, p<.001, n2=.014]1¢} ==
71 §¥IF (3, 176)=9.151, p<.001, 72=.135]¢] FEA}= fola zte]7t v
ERuk
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5000

*
I * 1
4500
z 4000
ar
7T
Ko 3500
3000
2500
YU BT EHAZ| SY IS SYHAP| gL U= SHA| S 2 EEAP
A7 78
a9 34 HAE =927 34 e 4
9 3499 Pt BFAA
7] 98 _ 100 120 140 160 180 u
bpm bpm bpm bpm bpm
FurEE M 3744.34 4373.94 4125.17 4916.50 4747.68 4381.53
EZH A7)
SD 2872.11 2562.97 2288.05 2999.70 3040.12 2752.59
gum M 3776.28 4517.70 5355.02 4267.87 4482.57 4479.89
AdEF
EH A7)
SD 1536.36 3513.31 3745.24 2125.32 3115.71 2807.19
Qe = M 2851.49 2884.55 2962.63 2517.29 2768.97 2796.99
EZ A7)
SD 1829.09 1712.00 1942.80 1422.37 1735.80 1728.41
9ure M 3640.71 3223.25 3840.77 3279.98 3591.59 3515.26
EZ A7)
SD 1691.19 1615.26 2047.31 1529.76 2020.22 1780.75
M 3503.20 3749.86 407090 3745.41 3897.70 3793.41
iy
SD 2068.37 2552.39 2725.85 2289.49 2648.28 2456.88
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Abstract

The effects of jejariditgi tempo
and dollyeochagi type on

performance in taekwondo

Lee, Jonghwa
Dept. Physical Education
The Graduate School

Seoul National University

The purpose of this study is to compare the effect of jejariditgi
(step in place) tempo and dollyeochagi type on performance. Fifteen
students majoring in taekwondo participated in this study. All have
over 10 years of experience and hold a forth dan (degree) in
tackwondo. In order to investigate the effect of jejariditgi tempo (100,
120, 140, 160, 180 bpm) and dollyeochagi (front leg body dollyeochagi,
rear leg body dollyeochagi, front leg head dollyeochagi, rear leg head
dollyeochagi) type on performance, the response time,
coincidence—anticipation timing, and impact force were measured.
Repeated measures ANOVA was used and pair-wise comparisons
were performed using Bonferroni statistics.

The results were as follows: First, response time was the shortest

- 9] - A '_



at 160 bpm, but there was no significant difference between 140 and
160 bpm. Also, front leg body dollyeochagi was the fastest. Second,
coincidence—anticipation timing was the most accurate at 140 bpm
with front leg body dollyeochagi being the most accurate, while rear
leg head dollyeochagi was the most consistent.
Coincidence—anticipation timing showed that the accuracy decreased
inversely with stimulus speed. Therefore, accuracy at a stimulus
speed of 20 mph was lower than that of 10 and 15 mph. Third,
impact force was the greatest at 140 bpm, and rear leg body
dollyeochagi was the strongest.

In summary, a jejariditgi tempo of 140 bpm is the most effective in
optimizing performance for response time, coincidence—anticipation
timing, and impact force. Additionally, a fast and accurate attack was
observed when using front leg body dollyeochagi whereas a strong
attack was observed when using rear leg body dollyeochagi.

These results will be useful information for learning motor skills

and will help with strategy for teakwondo competition.

keywords : response time, coincidence-anticipation timing,
impact force, jejariditgi, tempo, dollyeochagi
Student Number : 2012-30424
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