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The Effect of Vibration and Jump Rope
Training on Base-running Velocity and
Reaction Time to Baseball Players

Abstract

The purpose of this study was to investigate the effect of 20 days
vibration training and jump rope training on baseball players’
lower limbs’ power (CMJ), take-off reaction time, base-running
velocity from home to first after batting and 5m base-running
velocity after batting of baseball players. Twenty-six adult
baseball players (excellent university and substitute service of
professional baseball teams) were involved in this study with the
average age and height weight were 2.3+2.46yr~174.6£4.51cm-~and
79.23x7kg, respectively. Pretest (T-1) included 4 tests. The CMJ
and take-off reaction time was basic test of sport capacity,
base-running velocity from home to first after batting and 5m
base-running velocity after batting were specific test of sport
capacity. Subjects was divided to group A (vibration training) and
group B (jump rope training by CMJ performance in matched-pair
designed ( each group have 13 people). Group A and B started 20
days training, there were 4 times training in 10 day and separated
at least 1 day. Group A were stimulated by vibration frequency at
40Hz, and amplitude at 2mm, in 2 movements of vibration training
and proceeded 5 sets, each set performed 60s, and set rested 40s.
Group B proceed 2 sets x 5 times x 10s of jump rope training by

personal best performance, set rest interval was 2 min, and each



time rest 30s. Middle-test (T-2) was proceeded in 10 days and
posttest (T-3) was proceeded after training. Results showed that
CMJ of Group A and B had significant improvement after 20 days
training (p<0.001 » p<0.01), but there was no difference between
groups. Reaction time of Group A and B were significant
improvement (p<0.001), but there was no difference between
groups. Base-running velocity from home to first after batting of
group A and B were significant improvement (p<0.001) and group
A was significant higher than group B to 0.32 m/s (p<0.05); 5m
base-running velocity after batting of group A was significant
improvement (p<0.01), but group B was not significant
improvement and group A was significant higher Group B in 0.34
m/s (p<0.05). Conclusions of the study were vibration and jump
rope training can improve CMJ, take-off reaction time,
base-running velocity from home to first after batting, 5m
base-running velocity after batting, but base-running velocity
from home to first after batting and 5m base-running velocity

after batting were significant different between groups.

Key words: vibration training, jump rope training,
base-running velocity, reaction time, SSC, tonic

vibration reflex
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ﬁf*p%ﬂi;J%'io B i 9t ’*—P%Hﬁﬁbﬁ'ﬁﬁ$fﬁwﬁﬁﬁ

-

4

TF& ] 72 B 1- ZW{EI\/ H [ﬂj TJ -4 H g Y 'Hz- 79 (Coleman & Lasky,
1992) -
B [ 07 5 B REUT 0T D [ AU A AR IR SR
AR B Y - [R] PRRE Y B Cljﬁ e BRI
BLEY SRR o T - ENER FUARGE S B R D W E s =~ iz B

@?[ﬂl 7+ Eh o ¥ R @[ LR E s @;mﬂ S8 g%; ) L”iE?j ] A E{*J fE’FL Bl F['
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P B A Ay 0 R (R 2-1) R e A Ejiﬁiﬁa‘[i_f‘ﬁﬁlﬁ
I | O T 1 S A T R IR =, [EH {E: fbrj I -9
e

!{Ix‘.

)

A A =) B % Y C
[ﬁ[ 2-1 BRSR R VE R f‘eqﬁl

ll'..

Pe ik S A p o RSLPE P Y PSR RS P i B S R A
i (B 2 9 ) 5 O B Y (R~ R g
(stretch-shortening excercise) » 7 H[ ﬁﬁ*F?H fY e HH % SR i T FBZ

[—{ Hg H }2]25( [I » N q;; qrn P\J F[ 154@ e [HJ L, EE L, HT ﬁr]L_IJK F,, s 53 E
=R 8T W@FMHMWwﬁ’ ?M%%%pﬁﬂ%,aJ e B
VLR I B o T B AR RS e IS R BT S W AR

Uwﬁ’igﬁd%EW%V&W#W%F’@wwitm,
P
Jones(2003)F7 {4+ B G i o [ 57 V05 Gl 0 ) B A
AE VAT o B9 B p BB (start) ~ BB GRE (speed) ~ A
(slldlng)ﬂ SRR . ﬁﬁ’gﬁd &= > R EER = @ 2
for il o3 A2 A5 ks Eﬁ [ (& ;w H“ o) iR % S R % (Coleman&
& Lasky, 1992) o ﬁﬁr" 2a a3 F&‘ éj Mo Jpﬁﬁb
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Toos PO E BT S (Martin 57, 1991) » ol g ot s MR B il 5
E;*JHI o

A RPPSCERIL R

QIR ER I RN U R A S S S S S C
FL 9= )0 1% B @~ 4 (tonic vibration reflex, TVR) . f& ¥/ bk i #] 7%
WH%%%WTB’£$ B R I T ALY R R TR
TR S A E YR Y IR G IR AR o B R %5 B {  (motor
units)fy f;\rf[ (Eklund & Hagbarth, 1966) » = & & 7" aft py FUZE A
[l o TR A pY T GRYE R B SPGBy i s AR LA
i R PR O O 222

AU 4 Bl A U ey N R R Sl U S g
TR F' A fiEE e I o R B R Rl o A o S g 1t IR

M Ff (stretch reflex)fu 485 o [ 9" Ay & & € pURESL 0 G578 &

BE LR [ﬂj NN F[ﬂ E PSR EY (BRI FE > Komi(1984) #* 9= 5k
fﬁ % (Stretch-shortening Cycle, SSC) o 3= )0 [ @y ™~ 5 & 57 %
SR NE S e N T R R
TORe @ NI A S IR I s PN 0 A Ta WOTE AT B
S U o RO EGE E TR a EWE#J?EE%:@E”'ﬁ  fEGE =
o ARG o JIE T RZRE S M A AR o M AP W 5T
') Ta RATE AR IR R 1 OE B g T 2K E!%JF& A«‘*’E’%J o
(monosynaptic pathway)(Romaiguere, Vedel, Azulay & Pagni,
1991)- F IR R L WG EPO M F R FPIHY EBEEKI-
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VTR

)
FERAEEE /\/‘ Euis \/\
VVvVVvy

Q%ﬂ' 2-2 EEFF Ay 2 fﬂ%ﬁ@ﬁ%ﬂ(Cardinale& Bosco, 2003)

O R RIS TR P 0 s A
T E B S B ) (Hakkine, 1993) ¢ [M 1) IS E1 R R
A1 S PR W R IR

B R A Y A R udf}'ff‘ B il (Luo
$7, 2005) » §& R A (frequency) fL 47 J1 F [ f] 7] % % o

» fEEE Hz wycws-sedl>’EamuamphnMeﬁ:ﬁuﬁﬁE@ia
it BN E Y- (W 2-3) -
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o F b B

— ﬁﬁ %]—Eﬁlgrrc‘ T J.,\ 'Jﬁ?ﬁgfl?"n\m N ?’;rnj

BRI S Y R S AR
2. & *‘»“f} v 3R F‘/FTJW”‘)‘J@ (Matin & Park, 1997) -

ap
g
Q—
=i
K

- B AER F[(actue residual )= Hi & 3% j
Cochrane and Stannard(2005) #¢ F[]‘ = EpE e H\W(whole
body vibration, WBV)¥f = ¥ s (grip strength)~ & ¥ ~ [ﬁ ﬁl e
(arm swing countermovement vertical jump, ACMVIJ)~ X ﬁf{ N
o 1 B (acute effect) e il o Hf B 2 =0 H £L 1860 & % fli ffl ZR 2
TN E R W RS P AR R R
ERUE- 4 %??ﬁ%%ﬂfﬁj ez Sy R ph R T ’F'} o
IY 67 2 Bk 2 B Eh il v l%ﬁiﬁﬁ_—@l’ : Tgﬁ‘ﬁak %fﬁl(knee
semi-locked) ; 2.% FTJ Ay g i = 120°0 %T:'i I B ol ﬁ? FT;J

A DS S RS @@ T ) b R S E6mm
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4. 4 wg g ﬁ%%ﬁéﬁﬁﬁ“%lZO“El@\[iir?j%EﬁéZS_Fv‘[ SR =
5-“%@*%‘%73’3%”&?]?"@' TRp ’F el Fl?’ﬂq‘?‘tﬁ [
6-“?1“?“7%”—:315 ’ JFI%HE‘ ] = s e ’F'i B S Tl B B (T
2-4) > RIS EL26Hz ~ B & i
jEﬁ ] £% 60s - 27 Sk SHI 69 %“Eﬁﬁﬁf f E% 30s > 25
B OpY RCES M) RE Smin o U g 3% o [ RE fﬁ[ Gl SR JI
P%%—;E@,[‘}SOWJ/Tia*:Fﬁ?E‘S min -~ {80 S0 rpm [y A % BR 60 SR
Eﬁ?ﬁl ° ﬂﬁ’ﬂ#jJ/if?ﬁ%ﬁﬁﬂfﬂTj VAES A - "i HalR 1

W 2 fJ/REl*J?”?W%E’ U9 678 255 [T B0 Bl W e 77

By £3mm > Z 5[ 1= 4PN FE
6 £

@

AN I g SRR R i E' “%L*(p<0 001) ~ ¥ ji %
(p<0.05)fﬁ%ﬁ%g o T EPEES A R (R 2-5) {1
[0 < Rl B 3 AR AT A g . 2 :y%‘:? i‘”mﬁarﬁ EIRERT

s 1A% Y {1 9= ™ 3 (streteh reflex) ™ I [~
=R A -

CHTERE S = PR

\

Paosition 1

Pasition 4 " Position &

Bl 2-4 = =) By RARGE pu ot TS 2 5t

15



I BV
O Centrol
1 Cyeling

10.0

3.0

0.0

Percentage change (%)

ATMY] Grip strenglh Sit and reach

fir2-5  FREYF A ﬂﬁ‘ﬂ EEN I 7| ?\ﬁ, OB OB BEEER
Il = EI B R A CH pYaEAE P (%)

Fo 7% A AR =T 2 (2005 9K 51 1 [l B2 o 1 3 33 57 578 (SDJ)
Y e R R AR SR IR RS 9
fo WERTH R = I T RO AR R R AR 1500
B R (R A R P Ak @R T 0 ST N30Hz -~ BT N
40Hz > %f?ﬁﬁ?@ E\JJ: g E% 90s » TR % 1%%min ~ 2"%min ~ 3'"min -
4" min#Y [ F' W EN IR B B (SDI)= VI T s 5k 0 D 30Hz
%34OHZZ%§*J§”$W, 4" min G F O E P B S 0 5T 4T 30HZHT

3. 1lcm > 40HzH 3% 2.48cm - F| H - IStmlnEU SN 2 S U
30Hz# 3% &[S 0 ({122 40HzE #7032 ¢ B 2 B > [+ %
B 2 B o PUUCEE R o T ST AR TN BT 4% min =
W PR B BUPTRCEF AR PV 4 minll T B

[ IF 7 (2004)RL 356 1 ) R p g 1 T B AT il Y e A
SRR S BRI AR YRR - AR AR P R



!

fIBCA 2 AT R Wb B AT 0 R I3 ERE I SR o A

AR AR T D PRI S 8 DR EY e R (50% -~ 75% M 100%.0
SENCE BIDE TR BT SIS O R E
G ]l & @ % (2.5Hz -~ SHz -~ 7.5Hz « ® 10Hz) I &
Wﬁ°ﬂ”%%ﬂ@%%ﬂ%%%ﬁ@’%BW%%@W%Z
ORI (G R S T R ROBE 0 TR g
SEEEERIE- TR A #WE}t@ﬂﬁoﬂﬁ%
Fon ) R AT R [ ) LR

AR B TR R R R ([
Ma@ﬁ$JW§%$%ﬁﬁE:H%$ﬁh%ﬁ?’ﬂﬂ
BRSOV e R R R SRR

1R B[l B R N R B (D R R R

BB R B kTR A NS R U A G R )
TURIIA (Y - BRI RSN o TR B B R 1

l

iF =
N Ren i
Gl
=

L

=

|
A

S

(llaf —

™ 35
=
Ly

2l
hul

—»1

/l_[ L:[:

al’

Torvinen = (2002) %&?ﬂ‘ dmin= [l = Sp RV F AR AT A A
FLk TRy IS e 16 fh A R F A E R e T (pIE8 Y  E [E
B0 o 1) 6Pl (50 S F R Amings B A 0 BT S 6 P
S 10s > Wi @ 4 ok £ 15-30H2(1% 'min 15Hz ~ 2"“min 20Hz -
3™min 25Hz ~ 4""min 30Hz) - ”,r:—%ﬂjﬁ Fb £4mm > 0 K F" AR GE N
2" min® 60" minj] & ~ [l = B (CMIT) Y E.'J R T O

B F AR A o 20 mln;::{;[ﬁ?”?x Al V= @yg*ﬁﬁq@
1 Fﬂ*%ﬁ PR (2% vs 0%: p<0.05) » [ i ik i
% 60" mingE iy 3 A Y CMIAE H ﬁ % OF ) "‘Eﬁiﬁ-ﬁ‘ A
W E B

Iy

Torvinen ¥ (2002) % §}— f € &l > }?-Eﬁ]‘4m1n @l
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R WET R AR TR o 160 F P AR BT Y
(P 1E8E ~ ¢ 1£8%)  # T 4minfy B @ @' A - Wi & @y 4 5 £
25-40Hz ~ %ﬂjﬁ o [ F £1mm o RS F MR o 2" min K
60 "min] CMJﬁ.’ oo ’FEEQJE’ AR B F AR A b = 2" min
JOCMI R B o) P 2.2% 0 & Tl A (0%) ['gspii_
B B 60thmin;'/ B RARAD E R Y CMIE) L s
R o PR PR R B@ R A YRR B Eﬂjf
Dl = N E TN A A N A R R -
e TR PP Fe oo T N BRI (4mm) iU Sl R B PR -
Issurin & Tenenbaum(1999) F| H|] 14 & pyv ¥ g & = =2
VRS EST PRI BRTERSEST RPN

1“.{&

EHIE*

TORHREOR] ol B R S R o PR A ]
EOEAR R pY 0 BN DO P R R Y R A AR (| 2-6)
B P A S fL 44 Hz o %[[Jﬁ £ £3-4mm ~ B R R 10s

?;IJ %’:ﬁ'%‘[é@ﬁ!:iﬁfﬁg‘ﬁI/Egjbi%effj%gﬁmﬂﬁ’rfépfjﬁiqn

AR EE . LR R SRR WS o P
T%WWﬁWﬁmﬁ*WW%?HM%’w%I#i%
L NP R L 7.9% -
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Pulley
system

stimulation device
g\%ﬁlz 6 i I pE gt R AR Y %:—Ew

S

[ e

Bosco and Tacovelli(2000) 7]
R TR

PlrA Pl T OEORN R
= S MEEg Al a b ﬁ?ﬁ*%ﬁE_'mFﬁi
100° » % 5 B @y 1 % 85,26 Hz ~ G2 i #3 £4mm - 52 @ 5 54 [
B 10s » sl A R gh 5T o HO28 o VIRV VR IG R RL60s 0 A
M OEL 653 S Y BB 3 AR ?;’FJIZ[‘L%%U ;F T E
R N ORT BT (CMI) A H P R A 1.4 5T
fﬂp%ldﬁ@um@%ﬁ@m%*’#ﬁ%@?
WP R AR R R OE W e PRRE W OB R
7R o [V R F’J ¥ P (residual effect)fe
R

$w AT i A fRL 35 B ’ﬁ:
I 5 (dynamic contraction)ElfJ{E_fE*J% S N G
W OEJE IS R
it

 pY
yﬁ*ﬁﬁ??%ﬁ‘ﬁ”@@ﬁ
A AR FW ”il‘l?. e pE Y B F
”JF* U= ;{Eljf A E\:fj fi] > & 2 E E
CEAE R

A
AR Swopu g R o F pe RLEE
SN R FU\‘EP, *J%’T[g»z Iié?ﬁﬂf@wéﬁrﬁﬁgiﬁ}?%ﬂ
TN 3 N R L B

i

S B
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(Romaiguere, Vedel, & Pagni, 1993) o
=R PY B B B AL AR R SR Ry N R - B R
0y L S P PR A D B S R
@ 1 fill 52 Ok 0 g o ) R S R T Y @A CH (Luo,
McNamara, & Moran, 2005) -

T RHRERPT S

Issurin, Liebermann, and Tenenbaum(l994)]§§_ﬁ§ﬂfj’ 28
IR AR N R R = S VA=Y B j’Efj?”XWi@ﬁEE b I 3
E R U JoE R R E AR o B ARY - Hy &
ARy R g e B e N R g i R B B e F AR BAT & i
R Py N R g g R F AR e B R B Il e R gk s CRTORL ﬁjﬂ
Ao BEE T SR Fh 44 Hzo B RS £3mm BB R AR [ 10s
PESTBAF i % (leg splits) ~ & S 9= 4 v (isotonic
maximal force) ~ I* F "i‘E‘ Frjfﬁ‘(flex and-reach test) = £} Hi
OB RPN S R PR o = o R
JoF G R 49.8% o FF o [l AR P 0 3 AR PR GE WS
L6% » il A2 V9t T fl = Fp s s i R o AR R
AT R R g4 tem o gt BB B AR o JIl 2 W
14.5cm > ELWJ:’ YRR PLAE W 2em o (I PR O A R A
e N A R B U e LG {2t B VA A CY I A - T
YRR o PPN B BT DR R AR

Torvinen 3(2002) R 5600 R B R T IS FEAS 5T Ry a0 B

o

=

e
Il

#

1

-

gﬁ: EI —r‘\:_}"} e :c_LI} gn_]wﬂfj‘jj/\ EA[FI}J%‘IFI—}S’ N fﬁt’jﬁ[}_}f"y%\l o {Mﬁwrt
"P 5B Eﬁ;&g} 25-40Hz ~ “Jﬁizmm AU R g P B R
ZOEp MR 6IE AR PR AT TR R AR A P Rl W A 4
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FlE B WI3-5% 0 B OV Aminpy = 5PNk 0 A RPN RRGE =
BT PSR F S Bl T Y 8YH T Y 163 19 B AE W (p<0.001) o H 13T
8 EH T.2% -~ 3V 167H EH 9% - ‘F e~ 3 =9 )05 oY 8 B
A (p<0.05) BT 163 T 2E W {1 F H B ¥ (p>0.05)° #7 X "4 ( 4m
Pra 3 o o LV Eflom - FEFEEH 30m) FAEH A4 E M
#(p>0.05) = A B A PR L R I ?WEJ* fel £ B
IR £y 25 R CH -

Delecluse, Roelant, and Verschueren (2003) & & g 7"
A PR LT DR, WR R H 6T T
S e E(21.4+£1.8yd) FEAS 57 Y 45 %:—éﬁ?@f_ (F Ptz
1% By @ Ak o B AR B 35-40Hz ~ B FE 1.25-2.5mm ~ 5 i 3
S B W3 ) I PR A (FHR P RS S E Y L B2

T

A 10-20RM ) ~ 4 RIFAE (R Ao > BB fliE o
PR CoU R R @ AR ) o RS P L2 R R - B R AR AT

l

‘Af‘é‘??{ﬁﬁ?fﬂl‘jﬁ"%ﬂ F’, . fﬁﬁﬁ?f Hrge g o po 3 R s Ak gy
5 e [ fﬁ V£ BT (deep squat) ~ P # G (wide-stance squat) ~ 7}
ﬁ?j*ﬁ(one-legged squat) o PEFE AR N RPN E ARG I TR o
yER ﬁ% i e i = S TS ﬁ? it Y+ 9 Js (dynamic knee-extensor
strength) (9.0 % 3.2%) % £ 81 % JE- 7 (p<0.001)» ¥ [l & 7" i
AV E BT T A A 16.6£10.8% B E R {7 ] A
ALEA9.0+3.2% 5 [ ]y B VST IR A A 0 A SR
14.4+5.3% > EI*JFE% gy s & A 7.0£6.2% 1 ﬁ:[] A= A
FA VT SR A o T CMIT R R A ffﬂ C R R
B R RO B I (7.624.3%) > B B R @ @ g8 R
Torvinen = (2002)% FT]‘ Aff F] P o= ﬁl S J/FE‘ * R

i
by
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TOEERURY R - W R T Y R 56£,19-385 4 A AR H (Pt 21
7o 35y ) o E%i}w%éﬁ?”%m@ﬂﬂm  REE R
EFARII VR F AR BRI F 255 40Hz > ’ﬁt 2mm >
5 ¥ 3-57% @ﬁ’%pﬁ#ﬁﬁ@4min(6?§§ﬁ =R @E?éﬁIOs) °
ok T R R ARAE PV CMIAT S 40 S pY R A B A BT R
F 8.5% > & By 20 £ % IHIQ“EL*T: =T B A 3.7% 0 (E kL
o ST 20 FIEE STV A F] o R RN Pyl s R Be s T feEe
o A
Bosco = (1998)F Ff @ R S A vy 2 > dia=
R L 14N P T SRE T A R AR (B H 3 Y E )
f‘ﬁ_%‘ = "oy Ry E AT (EG) W BFIRAT (CG) - ﬁ'é&%"”%}%’ Tl A
= ﬁl B F" Ak =¥ 2mine B N GEF 10min ﬁ%@i’”;@m:\ o
ffﬁFJ R AER R o DRI R AR T DAY
5P MNP oW EE R e rFJI fooad OB E R AT @QE@E A
1.6% » 3% B % 2 B (p<0.05) > BFFE bk 4.4 3.3%(p<0.05) » 55
A PR Y T IS PR R R 1.2% (p<0.01) (S RAT I
B A B

'ﬂ
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FYpaEy  FIRAE ﬂﬁﬁ%?’%

e gl > AP pifil b A S ] Ry R
TR F‘? A i EE e N 0 IR = F iﬁm o A 0 o s ISR IR
M 4 (stretch reflex)py 5 W - 7% B & £ S py e g )y o g e
BE L F [F'J P S Fﬁ' Lo— PSR g%; = ff'J oo £,
Stretch-shortening Cycle > fi{# SSC (Norman & Komi, 1979 ;
Komi, 1984) -

Komi(1984)7 w11k§(1993)r,§: FL SSC I') il ¥ A5 9 A =
AR S Ty ST P RS A TR RS R e R e T A
(RN I S N T EE R N T U s U A E N b
ok F’—‘, N R El fol erTgﬁ,);‘*i_ fi T PR EE L S Py [f'J T2
U GINIOR ARG il = R O M IJEJJ: O, HE‘ E‘?fﬁ Eﬁj % (coupling
time); & % [ B ) f' [ B - HOEE A D E L - ﬁgﬁ[ﬂ:
(elastic energy)fV H[ ®| 5 = ~ FH =2 JfAr gy & 5 I A Hl AT
AR B it 1% fe Y fe AL 3 SR g (stretech velocity) Al Iﬁ ,;}n
i (coupling time)) Fryf <t ; H IR g B &P - f‘E\[ 3?{& Eﬁ T
IS P& = ARS8 e o 3R] R B 2] ) o Y B
AR R T R R R TR A TR
%JvﬁE‘Wﬁ%%‘Iﬁﬁ%M%

F IR G RLSSCRY [ E R Bl 0= A S
FBE o AR - AT o FR S R R R P T R R
ST op R E AP Y By (Komi, 1992) = Sp i pY 4 fig B0 Ay B4 1
& (muscle spindle) ~ & FL %2 ¥ (golgi tendon organ)#! Fﬁ«% Ay B
/W TS iy (Buchwald, 1967) = ffil Mg £7 80~ 88 f 1) B aE -~ )
Wﬁ%gﬁﬂ%ﬁ&%WO

o
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A A

k] iSSCI":” [ AR AR e [ EJ
BUpS R YA RS ) A R Y e o R A S T BT
B~ 5t ‘I‘_i_ii”_fﬁ*i(reactive movement )(Cavagna, 1974) o 32 flI 7
U CA B o Y SR E e P Y ST o RL RS P A e O
B AP R) EOIR S FE AR P Y (Komi, 1986 ) -

Albert(1991) LUV ALl % go fF & pv = B AS BI % > & fﬁ ;
- ~ ¥ FEAY 55 (CC, contractile component) ; = - p“l;% K RERY

%

% (SEC, series elastics component) ; = ~ ™ Jq gy 4 1% EI 3 (PEC,
parallel plastic component ) o EE.« LISF?{EEJT‘ o PR = Y AR ”ﬁ‘lﬁ' LRl
ol - B B AR Y Y Rk (SEC) R =<
SR RO S - P G S DR IR 5) (CO) E ) B
I RISk (SEC) 9 A A1 (U0 i 2-7)

PEC

— "Ny

Ferge
- - |

HEG

-_.I".,J'\,f-'\t_.

|||||il|||%

B 2-7 TR T
J] FI Eccentric Muscle Training (Albert, 1990)

P Bl R B SSC R Y ﬁl[ﬁ%}ﬁmz{g fr o Prilutsky(1997)j§.:’
il Bl e ssc@;ipfj;k'sr—ﬁ:?rzm][;fpyr ;B SR
SSC & *puhFx8F - Prilutsky(2000)* # 5 if = =k $5ESSC
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AURS 2 > PR g R B B GE S H
SSC (=R & & F » §F = By (Bl & &P [ 9=~ 5= 3 % 2
9 AR S .

B o7 e F I f“ﬁ‘% JoodE o BNk YA (B SR SR
FSSC i P A B B 2 S (=

AR IR TSI R

- & ’EEEE'TF'E (Reaction Time)%ﬁﬁ

= «?:El“’l?ﬁ %EJ R B RS ’@—WU?%'TI—‘U’@
T PR Al 1§ mﬂ%r“'ﬁ'ful[éiéﬂfﬁﬁ>ré LT RL 2R i TR
g lﬁiﬁ' R FFIV%E PR fo ™~ s B ] (Reaction Time o
FAGRT) > kL @& A = S 20 ff iy e

LR R B ZE L 28 (Information Processing Model) i il
%’k%WEEE%R%KWﬁ%EWW%,WWL"&w@
(G-I AN SO S o (e SR U g R O S
G &?@%Eﬁ I 2-8) > (7 i T AOOEY (R SR T
R %@ﬁ<m W$>w£@@%yrwﬁr
7\ c[JﬁEI*JI‘I:j: J’FIJEJjF W, gﬁlgﬁi"& 5@;@;@(’;@ rg UE;(J:
ﬁﬁﬁﬁfi£W@FWﬁ%wFW%Wﬁfo@%ﬁﬁ?@
SN (s ?a@rggajrf ~ J}J&‘T{JF[ R T A
Mt 61 P e SRR 5 ) TR R R RS RS R S TR
V&‘Zip[ » 1995) o
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B BIA S SR o R
| mmwm | l - l

¥ ] — RHERFH — | — BfERRE —

BE 16 SORE RE R

i 2-8 0 R R A T YT (Noth, 1994)

Tripp(1965)4f &t ™~ T [ ] e & 55 ¢ 1.3 0 fil) W pv it 5% o
AL 2 HUCE ] R R R R S 3L Eh R o R Z) R TR R
o RS P HBE E AL A G U S R H 9 R
(ERF R P E & E - FRFE - J M AS f‘f;@’iﬁﬁ—

T EEE G OV AT R N LR PROTE B AT R P A
CREH T R Iﬂz@fﬁgﬁﬁﬁ"‘\,—ri‘-TFﬁﬁj
AR e U A Y S =R L T R N A NG R e

R L i RS L ﬁlfﬁo

Zat510rsky(l980)§“"[L"’zfF‘EEHJEIE “Ij?ﬁf'wgk' il AV
B s 2.0 B = oA A E R (CNS) 5 3L RS R
REOE A R VR 4 PSR IS A AT A Sl A
FoAy B s[RI e

A RL(1992) 4R L = & R R I SRR Y 1 LT
T VR 2uqp s R A mum%@% R
AT A B 5 AR R R BT AR ST R T
o By e g P A [ o Bl 1= 3R AT plo A SR S R A o 4

AN
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R 7 P L S A R ST T O R R
Schmidt(1988 ; 199 1)f-t% » iﬁrﬁﬁ?“ Jf"ﬂﬁETHEJ/FIJ S i
Mot PR (I 2-9) ¢ il B s~ & TE O A N B R
ﬁ%ﬂ}ﬁﬁfﬁ’mﬁ@@@%ﬁ%’ﬁ%@@@%ﬁﬁﬁ
{TF?LF” %j\ »’5 Fgﬁ H Y R B (B ’Eﬁf ] (Premotor RT)»

i ]‘P@ IS Eﬁ | (Motor RT) o

wEg | 51

—— > PR || REER || R -

mA | iy
A o

B 2-9 Schmidt(1988)F* Ll & L =% = [F F

T WS R R R

BBV R P Sk E N AR L - B
(number of stimulus-response alternatives): 2.l ¥ -~ &y A ”F'\[
[* (stimulus-response compatibility) : 3.% /| ¥ (foreperiod) ;
4.7 W £ 1% (response complexity) : 5.f [B¥E fE [ (movement
accuracy) ; 6.7 E? # &l (amount of practice)(Magill, 1998 ;
1993) -

Wickens (1984)ff-E] ~ T Ml C 7 2 7 [l W kW2 >
oo mimoe R~ i e~ WEl = B F E s R S
PR =) e ] ﬁ']ﬁl?q NIRESD - (W PRI 2 AR GO AN R N U
RN = N VN =7 <
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RS~ P TE AN (1996) }%KFE[*TT [Fil Aff =F 32 =7 qp) (AF ”’Fk"l‘ik)k"
SR B OO SR R I (RT)ZE @y (R (MT) P Ry 25 - 0GR
AYEBNFR BT S PPES0E *}3'55]‘7\ [Fil #fft = 5
SR B T YRR o dr R I R O W - & PR R
Yt Zfpu g oo ISE P AT RIPASFFEE R YA T
[fil B 3% SR R 0 B R R SR ) Y R Fﬁ HY SRS iy g SRl (R A
B F SO0 SR P e R H WG D RSP R ﬁ‘:j 2] B
g SR p) s Fp R SR SR [ PR (SR EE R AR ) T A TR
RTZ MT o &f BT 5 7 3% % 5 9 RT(720ms) b= 51 [j % 3% o
RT(734ms)Hi {5 - (fF 4 53& £ 81 F = -

ZIgE B (200 ) A B B R T R Y [ pv 12yd e SR S
Ejl Pl =" Rl 3R g\‘[ 30 ¢ R s W pHED B Y irﬁ& Kistlerif] 1 ¥
e R R RS A R Tk U RT(698ms) gk
[l = 3% fYRT(792ms) A L - 2 =5 {8 ) 3 EJEMEEST 16t g0 (%
=3 T A

Ll

SEES LR R
Nougier, Azemar, Stein, and Ripoll(1992) }?kﬁé]‘ EEF A
B E B OEE YRR HB e R I R EE e S U
RE S AI26 B T HOEE E o RO RE e o N B )
EE H R T TR R R A e

= ¥ L*(1994)Fk4]‘7 [Fil i+ R [ [T =2 7 Rl > B B R B ]
B A o F‘,L’ U ’Z”?\E\}f fei] ~ P g 0 =E A R A 3
VE WY WRETE RGBS W B R
i = H36f - A N &= ’Jif;}’;i%ﬁﬁﬂ?'ﬁﬁ}wf%f’I"E’{’
10 = 150k pJM,ﬁrig PI PR F (p<0.05) o F ol #8 H] 7 1%
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= K F F [EJJ?F FRHE]30s= 90st5 i o

= ¢,t41995)%*§1¥?$i?‘ﬂ}gv%é?”ﬁﬁﬁfﬁ P R A
WA s R Y Ry R e T8 R P R e s ]
%F%ﬁ%’j%mmﬁﬂ%??ﬁﬁ‘gk?ﬁﬁgﬁﬂm

B A M - B L W8I > BE 3NV F AR o M) P A TKK= 5)p &
%ﬂﬁ%%ﬁﬁﬁﬁaﬁﬁ%’%%ﬁﬁi Sy R R P
A FE N B g R AR R SRR R I A

2 (2004) P B B E R E S o RS ES W
ﬁ&?ﬁ@%$mé35%ﬁ%*ﬁ$ﬁﬁ\?&%%QH@
Bk VE B WREE IO I T Y SR Y B
ZF(RABAESH >~ TS ﬁ%*W%ﬁﬂ@%ﬁ‘:ﬁwmwﬁ‘
"?MﬁﬂigiﬁﬁéﬁﬁﬁF&% fi e = 78y B (R
O RS Y B RD B o PR N R T - R[] B I
ﬁﬁﬁaawaﬁﬁm,%%5ﬂ5m@ﬁ@%$my@@ﬁ
il (p < 0.05) o P = (&8 B = 5 ff fLE" AR R o )RR R =
BOREES B an B B o s B R

SR TR ] (2005) 65 IS A0 B 5L SRR AR PR E S

2V R RR VYR PR QI W) S P
%ﬁﬁ%%ﬁﬂfu ooy BB BRI O SR AR - - RS
FARAE 25 o I =y~ L E W (TAKED B = fol # B B Ay 0 A
O U B 1 Al o PRAAE WML (- R AT WA VI = S~
[N P F B P 35 SRR 2 B (p>0.05) e (= )Ry AE B BR ) A2 VR pY 2
Ep R T T T 60 B F) B R BN (p<0.05) 0 H [ B i AL SR
AL 0 2 Sy o R (280ms) 8R4 9 SR P AR (320ms) -
A O BT B R R SRR L pe R N PR E

ﬂ
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=
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N R URCE A B A A U e A
SRR B AR R kL - R Rl Y N o [y B Gl pY I
,,J[[’zﬁ?mﬁgjgfji B BE AR E B E[U?FE[%TE‘J o PR T HL ] B
R R E N R T B R E A

%@?ﬁ%%%%ﬁ%ﬁﬁﬁW%ﬁmﬂ%Tm’TW%
IR P s = o B - PR B AR A I RIS A
[ﬁj o B AR A1 R FY (actue residual)® BV PR

= fel BURY RS £ OE R R A B T AT R AR ‘JJ@?U@?’T
A9 (R 3 B o T R g g R & Fi}iﬁfuagﬁﬁ%ﬁf
BUR FLFORRGE - 19 JEPL T ST AR AR R R
WW[%I%@’*M%Pﬁ ST R B R
£ 5 oA

FWAS PR RS A YE VR R
S WERPRE(RPAF CREPPE - RPENM I
R P RN Ry 30~ 900 ~ B )« PR S R S R
Mg ™~ VRO T I R PR - R RS TR
Ay S % (stiffness) ~ # 0 B @ iv 4 25 (W5 B ps @ 8 i we) =
P29t PR DT RS B e BV R AR )R F
CEAE NS L R

o SRR 3 R LR R ] Bl Y S TR

P RL B A E MRS Y e ) a%ﬁE?WQ@Eﬁ@Ww’
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A RS
AR 260 By g (NS PR L YR ORI Y )
FTHPPERE G FE IR G BT F P R RO
SO RE R A 2 H[Jl’%%’ﬁ?ﬂ@yéfé?i%ﬁlqﬁﬁ”ﬁli/['
R31 EGRE] oD BT KW P
RV s WL E C HRAET R EEHHCE E e
fﬁJﬁl%} C B 8= ) b@éﬁﬁffﬁﬁt JJ?@%&%%@% (C P 85~
=)

F3-1 2= H L4 Y k] (MeantSD)

. Age Height Body mass
Subjects

: (y1) (cm) (kg)

26 22.312.46 174.614.51 79.23%7

I I = R R (€ Y B D I = BN B S| I
(matched-pairs)i 5% Sf 44 57 55 5 fh 2" A A =0 BT AR R A

gl A=
(A 5135 -
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R
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= B R = PDA i sl gL A I ﬁ ;BT M= PDA r%%g?ﬁ[]
BT ¢ RO L) BB R AR RL By DB A A
4B H R R
AR WEE FREHEI L EBE T WA
r

h »

fl s S8 By = b 15min > I') 3w E“EI*J i fi

(= )& 5 FH
PR CRWRE S & GBS TR R -
WA CE AR ED o Eplr CMT -~ 2 T ] R R B RS A
B R BRSRE E - B RO % - BREREG Smo M S g A ) R
AR R AR R
1.7h B ) 3% (counter movement jump, CMJ)
I} Newtest A ] = k& = » BT S H[FE - H] Newtest = £5 3 T
2 "%"E"??{E’?T“ DA AT I =R B S [ NS %fiﬁ_\’qﬁé‘ il
W AR 907 AL B e g R
O B [ o T SR S R T T R
ﬁljiﬁ@?&%ﬁﬂ’ﬁéﬁm BT R 2 ﬁ'ﬁ?%ﬂfﬂﬂ’ﬁ\
ﬁiiﬁ“{ TS (R 3-7) - A I igr [’Ff[ BTN zf N
AR R RS B B o® A V'f@ (s
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A 0= e 0 (W)~ 5 gn (W/kg)\E‘}?E@éﬁ,'J % (cm)
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(4] F1: http://www.u-bourgogne.fr/EXPERTISE-PERFORMANCE

/tests%20detente.htm)

2.8 B9 s [ R B8 (Take-off reaction time test)
B TR R RO A b e
PO R PRI Y 2m BLEY FRE R R AL (Newtest = ) o 7
WAL U] W H AR R G e RRE R Y h
WGBS [ AN 27 BT H - GRS
4 fF'J oo b e e e, R ) fgj?mﬂ zuﬁ T F' ([ﬁl

&&oﬁﬂﬁ%WﬁWnﬁWE@ﬂ*wa g
R R RNORE CALIORE [s: 5 Nl DR 0
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3.8 i i % ] #E (baserunning velocity test)

T ﬁ#Jiﬁ%%%?’E'%YF A B[ = f {24 Ao O BE f[f?ﬁfﬁﬂ'
BB  FEAR F[F'Jﬁ&?? = A A Ao (A "}iﬁfffﬁﬂ'ﬁ?ﬁﬁ
TP RG] R RE Y R S I
Al = B g ER s o0 A - B ) ([ 3-9) HE Sy
S A B R o B B R Rl 3min e L& 8 il A A E|
- EFR Y b BT Sm o B (s) -
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SRS TN SUEE Y T 270 fi %7 9 B o
B (= (1) % 5T (= (deep squat) > SEHI 7 ) iy > 2 Bl b R g
TE R ﬁ%ﬁrﬁ*ﬁﬁh B, 1007~ 95 P g 2 0
VT 3-10)  BEE @R 60s () ¥R Hr @ 1=
3-11)  Z IR H ORI 30s > SRR BT O R
30s © & OBl 60s B o ff EL 40s -
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A AR R E R

F % I] Newtest Powertimer Analyzer 5J 7{"?&'\%‘5 ==

L ST AT AR R ALY RUG TR SRR RS T

% ‘IE[J}H Fi YRR o) H[JﬁET L ‘TF?[ » I') SPSS for Windows

12.0 1~ ) Wi A4y 2 5L i e Slgma8.0 AR E SRR T AT
Bl (Y

\/_'-I;J A f «rr Li%jg”fl'\ E'ﬂ B i ‘»I'I q}k;ﬁﬂ” _[I;F[ i+ I:I I-SE‘FEZ(T 1~T-2~T- 3)

OV CMI - @ B G [ e BRIR A Sm %
Bl TR DI (T e )R T A

E O e

)R g AHR A Ef% (Person product-moment correlation

coefficient) ) Fr :

(— )T CMJ, == T Sl 5l & AR R R

(Z)remr, = LR e L'/ﬁ'r“—f)%f%fQ,V"

(=) T~ EE % B Sm P L VAR R

< PV E KB BTN T A BBy 53 AT (one-way ANOVA, repeated

measures)’ % B A~ B iY F,K’E"F&(Tl T-2~ T-3)py " CMJ |~
raigﬁﬁFéFJJ‘r%%'ﬁ@J‘FEE‘ET\*%Z 5m E'fdﬁél}@@J e 5l
YRETIEE

S PIAE R A tH R PR AR BAT R - & R oo
v PR R FE T AT B Y E L p<0.05% ~ p<0.01%F

p<0.001%*%
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LI EORR Sm PG - =~ BURERE T PR R AR R T AT -
FIA AT 20 AR Y = gl (T T2 T3) B
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31wy 2

- M@ ] (CMI)

(- ) AF : %Eﬁ?”?\ﬁ& CMJ W ZF
41 B AR RPN B E ) CMI S (T-1 s T-2
T-3) W - T-1 T 15 |’§E{ B, 41.28+2.81cm » i * & &~ [EIL_%
46.23cm > & [ H|J £ 36.56cm ; T-2 = T-3 T 15 I'T{l 77 |l E%
44.03+2.58 ~ 47.11+4.16cm - =l Hl T-17%2 T-2 % El4+2.75
cm(p<0.001) » T-2 % T-3 3 El +3.08 cm (p<0.001) » T-1
= T-3 3 Bl +5.83cm (p<0.001) > 1%k 4-2 FF . o

* 4-1 AR %Eﬁ?”?@i LE7 E{*J T (CMT) = VI FET @féﬂfr?ﬁ:“

% (n=13)
CMIJ (cm)

Test MeantSD Max Min
T-1 41.28%2.81 46.23 36.56
T-2 44.03%x2.58 47.29 37.50
T-3 47.11x4.16 56.54 41.25

(Z ) B : ﬁ?ﬁﬁ?”ﬁ”\ﬁ& CMIJ | &=
B & gl P ?ﬁbdj\ e ﬁﬁ JoCMJ Z VEIEE T-1-~ T-2 %2 T-3

TRl S AR VE L T [ 4% 41.1242.81+43.39+£2.58 = 45.10
t5.23 cme T-3 i » @~ flE 52.3cm> & [ [ ¥ 37.4cm -
B T-17% T-2 3% Bl +2.3 cm (p<0.001) » T-2 = T-3 3 £
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+2.0cm(p<0.01)> T-1 % T-3 & £ +3.98cm(p<0.01) - Y[l *
4-2 A .

F 4-2 B AEFEF RN B 0 (CMI) = R T s il T AR v

Z (n=13)
CMIJ (cm)
Test MeantSD Max Min
T-1 41.12%£2.81 47.3 35.1
T-2 43.39+2.58 48.8 36.3
T-3 45.10%5.23 52.3 37.4

(=) A= Ba = ¥ gy CMI #] & 5
9y — W (T-1D) [ & g a2 ™ 5 g ]y (CMI) + 3 B3 2§
(p>0.05) > 5V 2 “* (T-2)[ 2% T = ff 53 | £ 44.03+2.58 cm
(A)¥ 43.39+2.58em(B) » A &2 B @ 7' i fly #° B A B
Ao AT E B 0.6ecm(p>0.05) o & I (T-3) ) #ET H5ff5T
HI £ 47.1144.16 cm(A)% 45.39%4.16cm(B) > A &7 & @

OB BB RA 1,72 em (p>0.05) 4 g;w 4-1 A A o
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CMJ (cm)

60

50 -

40 -

30

C A
raval:

l Z :

“ 7 7

7
T-1 T-2 T-3
Test
Bo4-1 = SVIFEE AT B CMI T IS AR e

© T

<#

)

AR BEFR S TR W

FA3L AR RIS ERBE S Y (T-1-T-2-T-3)
6o T-1 T 15l 8h 729283 ms» i » B Nl E 911 ms, &
ORI EE 619 ms 3 T-2 % T-3 2 5 {55 [ 5% 616122 ms -
458+151 ms o H 1 T-1 % T-2 3 E -113ms(p<0.001) > T-2
% T-3 Bl -158ms (p<0.001) » i I (T-1)% & (T-3)
EL-271ms(p<0.001) » Il % 4-3 Fr 5 o
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ES

4-3 AP ARV R RS RO E T b g e
(n=13)
RT (ms)
Test Mean+SD Max Min
T-1 729183 911 619
T-2 6161122 847 402
T-3 458%151 806 254

(20 BAl @ BFFHF AR R O

=,

-

4-4

B AL BT A Y R S VIR T-1 T-2 % T-3 1S
2R v 2 S B HL 735+2108ms ~ 648171 ms =2 531+111ms o
T-3 fid » & N ffE 723ms, & 4 [I] ¥5 350ms o E i T-1 =
T-2 # £ -87ms(p<0.01) > T-2 == T-3 # £ -117ms
(p<0.001) - ~F{i W (T-1) == & 3 (T-3) # § -204ms
(p<0.001) > J[l % 4-4 Fr=. o

B AT a7 R ’E‘%Eﬁ ] = % ) 3 IE AR v

(n=13)

RT (ms)
Test MeantSD Max Min
T-1 735%£108 888 588
T-2 648+ 71 793 579
T-3 531111 723 350
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RT (ms)

=)

900

A?B@;ﬁ@%ﬁﬁﬂ%ﬁ

BT - (T-D) R S B R R R R E B AT T
(T-2) W2 15l 55 B 5 616£122ms(A)% 648+ 71ms
(B) » A & E@FMEN B BT o= p
32ms(p>0.05)< & P (T-3)¥ 22 5 ff 5 HH’E 458+151ms
(A)%® 531+111(B)ms > A i By 2" B 47 B B8 2" i

!

73ms(p>0.05) - 7 q%ﬁ' 4-2 Hra.o oo

C—JA
rt/4B T

800 —"

700 - J T
600 / T
500 - 1
400 /
300 —
T-1 T-2 T-3
Test
ﬁ%ﬁ‘ 4-2 = FHIE AT B,%?E"f”f?\ﬁffﬁj‘fé’f@?@i{?% °
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572 &y EJHE?EH%:%

- CEEREE - BB E (A BA)

(=)

A PRI B SR m = - i Y
Foo4-5 0 A R FAREBIN R S - 8RS Ry Y
(T-1~ T-3) ¥ o T-1 T [l 5 6.04£0.35m/s > {{ *
Nl E 6.47m/s, & ][I EL 5.28m/s; T-3 T 5 ff K 6.58%
0.39m/s - F] W (T-1) % & ¥ (T-3) fy & = B 0.54
m/s(p<0.001) -

. 4-5 TR e A R I S
=AEEA (n=13)
Baserunning from home to first (m/s)
Test MeanzSD Max Min
T-1 6.04%£0.35 6.47 5.28
T-3 6.58%£0.39 7.08 5.78
(2 ) BA ¢ B F kB SR om = — fh 2A G

B B R R BRGR % = - B A R W VB T-175 T-3
b il T AR YE T ) FE 6.03£0.27m/s ¥ 6.2610.30 m/s °
A H(T- )% & ) (T-3) [ ¥ &% £ 0.23 m/s(p<0.001) » JI %
4-6 F7 A o
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F4-6 B AT HGH PR BRGR R = - R A o R Ry W T IS

EREZE (n=13)

Baserunning from home to first (m/s)

Test MeantSD Max Min
T-1 6.03x0.27 6.39 5.59
T-3 6.26X0.30 6.74 5.78

(=) A= By VBRI R = - WS ST
5Y - W (T-1) ) 3% fg A2 BR SR B = - M RW B Sf B E
Z OB W (T-3)B SR F — 8P Bl R IS ST R
6.5810.39 m/s(A) ¥ 6.26%0.30 m/s(B) > A i E @ 7 A &
BB BT P A AT 0.32 m/s (p<0.05) Y[ 4-3 AT e
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S 47
I
c
c
c
=
&
g 27
o0

0

T-1 T-3
Test

—

R A B AR R S - Ry T g e

W o4-3

o

o

T BRR Sm B E R (A BAY)

(= ) AR BEpF g EBIRE Sm % &l g
Foo4-7 5 A EREFAREBIR L Sm RS Ry (T-1
T-3) - T-1 T 15 i85 2.63£0.26 m/s, ffd ~ &~ i &
3.13m/s, f& ] FI % 2.28m/s: T-3 T ¥ {fi £ 3.03%0.37

m/s e i W (T- 1) & (T-3)f # % B 0.4 m/s(p<0.01) -
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A 47 A @ RERIRE Sm P B E Ry VT 8
152 (n=13)
S5m baserunning after batting (m/s)
Test MeantSD Max Min
T-1 2.63%£0.26 3.13 2.28
T-3 3.03+x0.37 3.65 2.34
(2 ) BaE @ BT F A BRSR % Sm W ol

B AT B P W ERIR RS Sm PW R Ry MY T-1 = T-3
TOH il I g v 2 ST W 2.60£0.28 m/s 2 2.6910.35m/s ©
APR(T-1) =& (T-3) ffH = £ 0.09 m/s (p>0.05) >
U e 4-8 FF

F 4-8 BT R EREIR R Sm e gl b Ry R T IS AR
W (n=13)
5m baserunning after batting (m/s)
Test MeantSD Max Min
T-1 2.60£0.28 3.09 2.22
T-3 2.6910.35 3.31 2.26
(=) A= By VEESR i Sm B dh Gl g

BV R (T-1)¥I 28 g AT BRESR 0 Sm B A SRR S 3E B
BU o B (T-3)BR SR B Smo Ra M HUE T OES T B H 3.03%
0.37m/s(A)% 2.69%0.35m/s(B) > A i Ef 7" @ F° B B
FOF A 0.34 m/s (p<0.05) > Y[ 4-4 FT

13
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Z ] REEEELDWBAR A

o N e Gl

(=) AEFE@FH ST CMI I 41 = 5T7cm V] - 29
W 5.8 = T im/s V] g H R A
(r=0.5) o fat * 2 & 3% 8 H (5.8m/s) » H N AEES ]y CMIT
G (% (4lem) - = I g CMT @y H (57em) > L EE b
&k (7.1m/s),ﬁ3§}‘|\§{ Y ﬁg;[l 4.5 B 3. o

58 ~

y=7.653+6x

r=0.5 P
56 A n=13
54 Y

CMJ (cm)

40 T T T T T T T 1
5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2

Baserunning from home to first (m/s)

lﬁ[ 4-5 A;ng\qg?g{} )JEQ%EEEI7 [/FTJ“
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(2 ) BRI S > CMJ /74 37 = 52cm V[ » & &

CMJ (cm)

54

WA S8 F 6.Tm/s VR Py K KR E R T
(r=0.5) o fi * % & Sl % ¥ (5.8m/s) - H N @] CMI
G S (3Tem) - =0 ) CMIly H (52em) > 3 2
% (6.7m/s) W B o U1 4-6 FT A

y=-7.758+8.491x
r=0.5 °

52 n=13

5.6 5.8 6.0 6.2 6.4 6.6 6.8

Baserunning from home to first (m/s)

[ 4-6 B ) B B ]
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R = R
(= DAREE@ MRS CMI /A 41 = 5Tcm V| - & &
E?j gORER 254 = 806ms [V fH] oy K A Fj«%% F 2 B
(r=-0.4) = {i * = [ [ 1 ¥ (806ms) » H & {5 ) CM]J
A (R (4lcm) o~ VA CNLIﬁ“?{(57cnU’ H e
H(275ms) Tl B g q\g‘l' 4-7 B A e

58 1 y=51.98-0.01x
Y r=-0.4
56 - n=13
54 - °
52 -
B
L
Lar]
>
O

40 T T T T T T 1
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(Z D)BAEEI ™ Bl CMI /4 38 % 52em W [lf] > P s
E?JT il fl 85 350 = 723ms R > @y H A E}g + % B W
(r=-0.4) « fi * = [ [ ¥ (723ms) > H @ CMJ
B i%(38em) o & VMg s CMI K (52em) > H OV R
B (374ms) B U 4-8 A e

60 ~ y=56.010-0.020x
r=-0.4
n=13
°
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O R B  Smo B G

(= ) AEE@F g~ ’E%E?j il /7 /% 254 % 806ms [t » HASR

RT (ms)

Sm P ol vk fI 8% 2.34 % 3.65m/s VR gl R B
# ﬁl%%(rz-o.% o fli b R R TR MK (806ms) o HER IR
B Smo B dh gLy M (2.34m/s) o M Vo T R PR
(350ms) > B BEZR i Sm B9 Bl % (3.65m/s) @ PR U0 R 4-9

T

900 1 y=1470.318-307.722x
r=-0.9
n=13
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(2 ) B A B R AR Y R R AR 350 % 723ms VO BRIRE

RT (ms)

800 -

700 -
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400

300

Sm PGl R [ R 2.26 ¥ 3.31m/s VR o Py H B ) 5
H AR (r=-0.8) « fi * % el [ 8K (723ms) o B BR SR
%o Smo B9 e g 18 (3.31m/s) o VR TR TR H
(350ms)> B BESR % Sm P9 gl b (2.26m/s) @ 1 I 4-10

A A e
y=-1225.885-258.411x
r=-0.8
® n=13
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9% 1 3 ﬁ?ﬁ

Fo 2 R ETPY T A Y R ﬁ?ﬁﬁﬁiﬁ%"'{h"lﬁ]‘ﬁﬁ o H O E
- N e R @J/Fﬁ%ﬁ%?wi NI R Y
F%JI'T oI R B SR Sm%@ﬁ@?%&l’ﬁ?%‘“}@ﬁo

PT- ] R s Y

B AR AR E Y AT RE P T B B g g
= B B 9 B TR (=0.5) ¢ [ 4-5 - 4-67F
G0 B GRE B K N R @ 1 CMI S P B i M
IEETI LRV = TR T LRy
SRR L R R T T
£l ?‘wl—ﬁﬁﬁ} ( (Jones, 2003) ¢ Bret, Rahmani, Dufour, Messonnier,
& Lacour(2002)f= % 58 3 CMIE fs & 5l [t M| I') 55 W 41 BR BE & fjl
ﬁ@%ﬁhiW%F%WﬁﬂwEﬁ%?#%@%ﬂ%ﬁwﬁﬁ | 5
WY ﬁ'%ﬁ - R EFERRE SR FA N E ISP E
i E R % & L (Hennessy & Kilty, 2001; Sleivert & Taingahue,
2004) - lﬂﬂi’ﬁiz)@ 2 = %?F,JE’F’YI:’T& AN Mo

U 20 R S P A 0 AR CMI T-17 T-3
Z g +5.83cm (p<0.001) » =W FHIE A 14% - BAZ CMIV T-1
W T-3% Bl +4.27cm (p<0.01) » & P P ¥ 2% H 10% - A~ Bi T-3
I = N A . E"J i BAE 2em(p>0.05) o ﬁ*ﬁj wd N B R
7 2 Eﬂ&%rﬁﬂé’? YT ORn 20 R o Y S 9= A g R BL(SSC) R I g}
NS NS e I R L NI L R [«
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T EE A SRR PR R U A g TR R EE TS Y
[ﬂ B R Y [RE[RE > 7 bD stretch-shortening cycle: 7 SSC
(Norman & Komi, 1979; Komi, 1984) » ‘Jﬁ’ﬁEZﬁ:’ FIT RS B i =2 C ML
Vo e ﬁ‘*ﬁ 1= ﬁjﬂ o Komi(1984)ﬂlWilk§f (1993) [?i £, SSC
[N i A EY R e A T B L S i KR B L 5 T
[l BRTEY P CHRS PO L RS e A
RN e TR S o B 2 B L= V(N2 S S B U AU
%+ ’FEEZ[‘L’ PRI\ ﬁﬁ - \T*/[JFZIZ’ :Cochrane and Stannard(2005) '] &
B & £ 26Hz ;,%g—mﬁ L £3mm > 52 @0 K A B Smin o W by
37 AR . H AR N OB T BEEE SR BT AE 8. 1% (p<0.001) -
Bosco and Tacovelli(2000) [ I'] %Eﬁjﬂfﬁ} 26 Hz -~ %f[fjﬁ *
4mm ~ & jﬂj fEJJ: 1 10s » 358 &gy 5 o 425 > v EE R
;Pﬁﬂﬁﬂﬁ,ﬂ60s’ﬁﬁa fEEL6minys = 'k - F F' B CMJ
B U0 1.4cm(p<0.001) « Torvinen 3 (2002)7 % & f 5 31 - &=
AR AT CMI 3 T BT 83H = BT 165 5 BT & W (p<0.001) > E (1 37
8EEH 7.2% ~ 57160 % # 9% o Delecluse, Roelant and
Verschueren (2003)7- % 5 4 # 38 3l » & CMI& ! jﬁf o PR R
O R A KB A 7.6% (p<0.05) o BT B R A 7 91 & 4 py o
$ s 5 -

% dh S Y A*“legéT-3§igJ+o.541n/s(p<0.001),li

e EUP 9% « Bi' T-122 T-32% El + 0.23 m/s (p<0.001) »
WP F WA 9 4% < A~ BAET-352 [l 5 [l & BDAS iy FC BAZ 0.32
m/s (p<0.05)c B IR 5 B 7" At S5 0T B dh g fo 3 g 55 B[RS B AR

?m’ﬁﬁﬁﬁ@%%@ﬁ LRI e Tl SOl A TR
[ 3R T RS A AR P R o [ SRS A T PR RS
ﬁ’@ﬁéﬁﬁﬂW@”*WVﬁWbﬁﬁﬁﬁﬁﬁﬁm%
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Moo PN IEEECE A B g o A N R AR DR TR
Kom1(1986)ﬁJ’IE4l° jf‘F’[ L“’Fﬁ TRE T T F Y 2 BB RLE b
G RN A U L R e R I A U SR
A T (N R L R URAN ,ﬂi'%ﬁgjgdjpﬁﬁr Fh AT RS ST 4
O 7S e e B RO BB Gl R T R P R
MRS TR M e B B (R R RO AE YRR BT T O Y F AR
PO = o RLPVRALT BT T e o P P I O R i 3
T RS R RS ORL B 3 AR AT PO B B g R BE BT AR 3 A RS B
Jﬂﬂ@?wﬂoiﬁm’?%?ﬁJ,ﬁﬂmmWWMﬁﬁﬁWl“%%
AH TP R AR 100mAY AT 10-30mulh g £ BT A B A
(p<005)"¢F 4 Bl i B OEE LG 27 . 4meE | i_ﬁ-ﬁ&/30m5§ﬂ:’$ﬁ
ﬁﬁﬂutﬁiﬂ ° [[=" Delecluse (2005)ah ! 7 [fl > #f oA F 538 5%
B 7R 0 30mE 5??&“1@_@ * 3 F gﬂaﬂfy & (p>0.05) 0 Ji' fE
= g B Tl AR BB - D BT 40H 2
R Y T 5 muyﬁrvﬁl ﬂJ:F 1% l8m1n iy A IR R
Smin > i ) Luo(2005) -0 G RFRT 7 0 =  IRO S
POl G AR O S E By Y Sk o - 8D R RS Y
ST A A A ) BRI 0 N B R S Y B
F10 o B AE R)fYE Ey A R

W
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A RS R DR

A T R A B B 0 O T R 0 2
e RS B O B RS R SR RS R

ORI BT AR B R E B T o A @
R YRR CT-3) A0 R 53 AT 35 R «aﬁ%"(r——O 4) > f I
4-7 > 4-8Fr= o Gg FEGH P S RUIN L S T RL AT B R
pv b v AR =N R ES Y R D R EIEFTJII Bl 7FE‘F7¢HL1_ B
o Tripp(1965)47 I ~ R ﬂjﬁﬂ%%ﬂlcu? O ﬂ][”ﬁfi T
WOAT 3 2 HCE R R R S RL Y 3L (R R R @ (e
R i%%meA’W7HWE@w@O@%HMa@f
RERAS 0B R o A A 0 2 RIS SIS R P R
B g~ AR S op) B pY R[] R E. AR L I
TR A RAEL - ST A WS ER o G EP
ST A R N LI R R AR
R R S RS Ry N LR
WS T T A SE TR Y R R L R
VS @Mﬁﬁﬁﬁ@ﬁéww

Magill(1998) 4 LBy 3% =~ T 5 [ P sk F) 7 51025 B0 1
PORCERUCE 5 2 A A 5 38 g 48 il
FETE LS. [EYERETE 6 FAEN - Wickens (1984)F JiL5 7
SRR A NN 2 W IR R 1 R A (G
IS Y TR T DR AR SR U
N VAN N VRN (T (N (L1 U =N N SN T
N A VR R ) T i T BV
N TR
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YIE’F'JI”tJ B0 B ph W BTG % 0 AR fEEﬁ ] T-1
ZET-32 B -271ms(p<0.001) - & I Py E #7379% » Bal & [
b T-152 T-3 £ -204ms(p<0.001) » i I = F £ #728% - A~ B
A T-375 [ 15 il 2 AR BAT BAE 73 ms (p>0.05) o [Py B A
207 Fi 7 A B A AR B R R A T R R s g
e FEAE AN T S T (1995) P I O YO ST IR F AR 5F R IR D
N7 AT ﬁﬁ L () B iy 8 7oA b 5?1 SRl T I (S Exjj fi p
PR DB R R (p<0.05) o T 20 R o 2
A A SR (L SR o S ] I S S ) 1 G B T s A Y B
[ E%‘L{i;{ﬁ E\Hj fu ok lg,lf B g B s sk E’j mug,{]m N
RIS fi Py EL P R+ il &Q'F;'I S }JHI@FIJHSZ‘;,T,{!‘ i f Aﬂ fEf
B R ey B R g Y RUCE RV AR T IR R A &~ A (TVR)E Y
96 70 R Y 2 AR eE A PR LSS C) Y A ﬁ“ﬂ RO ?E} R
muw’ﬁ“&ﬁwmui@rj I E T A B S 3 Ta B
A% B A o T B PP R R EGS B FRERY o SRR A A AE T [JlE =
TR RS > I E L RIZEFN P AR o P R T B f i
& 7] Ta T 1A R[] (1] B9 (™ P SREpr o A T KR % ok R
(monosynaptic pathway)(Romaiguere™, 1991) K [F=fy 7 F" ?ﬁ 14
B R P T R R R R RS ) A T

L\
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57 = ay ’DF%E;J:FIE‘%* Rk 5m E‘ﬁlﬁérﬁﬂjﬁﬂ,ﬂ/%'ﬁ?

Wl flr & 2 (Start) ~ 29 8yt " (Speed) 3 i (Sliding) ¥ =
@\$‘OEW@%W@%%#%Wﬁﬁ‘W@ﬂﬁQ@’w
s Nl 3¢ FI[J'EﬁI_kF[JF;[ o El%pjglﬂjriﬁ"ﬁmﬁf JI'E[;J/
?aﬁ; GO ED o P L] RS L Sm T R R iy

o M R T RLEY A E B 2 RN R f"f‘*' Fe 39t B
e o AN Y Y A (B T =B P R Y & SR g
IR SR R e A R C N TN I S A e R
ﬁ@ﬂww%W@’Dﬁﬁﬁ\q\%w@@EE’Wﬁ’i
PEAE T Newtesthi i - A% fl1 iy & 2o & s i W] ] 3¢ (Take-off
reaction time test) % £} F [p‘,@ VEEJT AT ’QT;E\E% i == B
SR Smbw f O FE O BE {J“E’ft Sm o S Bk [ EE

F R AT AR B E A BAY IR R g H Y T R
= HA SR R SmPa i [N R] e ] AR RO R R B T‘E'Fjd(r=-0.9) o H
B 4-9~ 4-107 3 - 35 7 5 B A = s [ BH HOBR SR S A
ﬁ@ﬁﬁa B TR R E BB SR G SmPa SR g o A

i N2 T R ST (2005) A AR o R TR R ISR T R RS R
HY AR SR (r=0.783, p<0.01)> 2 T AT EEEY YRS
CABTET s R RRE ~ > IRE R B O e TR [
I T PR A B T ) = AT R R L I RES

T B S e B RE S ?&@#’Jﬁ@ﬁ*ﬁﬁ%ﬁ%
e B g Y g (R i R R B RS A A R
frE'F—*ﬁ’l‘% ¥ e NIEAR R E ﬁ&ﬁ}”ﬁ#ﬂ@rﬂfﬁqu IR T
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=
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