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AN [ L T 7 1) B v &2 o HlL S
kB Bl 1F T I 5 Ml £ e L 5 B

EFEE ' FFER’
‘88 Bl BUBAKPREE
‘28 SiEh AEEFSEER

W2

B B EERRRIGTRT L THEEXINREE - IR T FRFRERFH
He Lk e ATk AEBRIEA R o B LR WENZBREEHIRATREA R
EWOGERR AR ERBRET QR TRFRATELIZEDNE R o AR
B AFTEATE 2 F R R BN RIF > F AR BT 58 B Pk KT 3k R AR KT BRIE 7 )
THREMATEAIYE - FH A REREOREVREAFEEZAHAL - AALS
RLWEH M (200Hz) EAAAH AR (1000Hz) Bl FELEEHLEEH EEH o 22K
ZRA0ND 5 2 E AR AT 2 HE BB 5 2 WK T B $4E o L Motion Monitor
WA EATHT A FFRIE o H| A SPSS14.0 st f BATHRE AR t T » AEKETE o
= 05 &R MEAZHEFEHAKT > 5 & FHE B AE B BB & IR &
JRw AR MM G RGNS ALE TR LR FEFREERE
& B X RAE R J S 4E ~ 3118 09 KT o RAE R A 9448 LI B A D5 R B AT 8] 7 044 B
BEZABHEEHARKTFREGE - ESEAGFLE Z2EREARHEABRKGRIRGE
SEM B A E - B AT SR E R IR > K A S A Sk BRI A
RABRZOTHEERR  LEART+F80% -

FA%EET : WERFR ~ 8170 ~ Bi+FE)% ~ B8

Komi, 1979) M EMFFCEE » T By 755 =l
fRn] LIR A E E Bk r) 23 (Kotzamanidis, 2006;
Markovic, Jukic, & Milanovic, 2007) ° Ifil (51 & &
B EE (drop jump) & & R T 55 =
AlREF 2 — » FEE L& —EEXHN &
FEve T ~ F4h o 7R A A GE I — (e K
BB (E o mIERES PR EFFL M L

T~ W

Hrsm X FIBR (plyometric training) s& —
Sl A% FH LAY S L ) Bl g g T AR T = o
Alllsk 77 =X 2 ) L P 28 A= TH 7 22 5% 5 PR A e
(stretch-shortening-cycle) HYAIFE » 2K £& FE &)

SRR LA 2R B RS S BE T IR A S R
(EF% ~ 28 1{% > 2014 5 Komi, 1984; Norman &

Bl [ i) ) Bk AU TG - B4 BEERAE R AR IR Y
T [ FERE ~ HEER TR HEHI BRI RA AT 32 EE » P

mafEE - TREEH BEUBUAEREEEE
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LUAE v& 2 2 bt SOss gk vy Bk s 7 A ot L
T A~ (7] S5 Bk 92 75 1m) > o BVt A f e e b
Ry ZE M EEDE (vertical drop jump). il
i % 11 42 7 AT Bk A ) 1) 22 28 K BBk (horizontal
drop jump) WifEAVRE o

SN > At = J0 S ot gk JEL AH o 9 52 1) 0
el NI B EEBEERNEE (Blattner &
Noble, 1979) » [ » BT 22 25 3l S 58 gk 3 3t
R B S e iy B AT B Y L B — 1R A AR
WY o & T [ Bk A R TR A 52 R W
LUFFAG AR (PRIECER ~ B2 =5 ~ 857 ~ il
fill » 2000) Bl {5 [ b - 98 e &2 K 7R B
FHEAHIT 7 AN A % 7 o Ball B Zanetti (2012)
Wgeta - a3 2R 1 Bk = 2 K R Bk
B B 0 3 SRS o i DLBE TR 1T =
&5 MK R B B ST R - B0 s % K B )
T Bk 4 Fy B e Bl K PR E (BT R (< 25m) HURILA
K I RH R M - e B BTk 25 FE % [ 2 #R K
5 Bk By A Ak B ) B A XS BBk R (Holm,
Stalbom, Keogh, & Cronin, 2008) ° t4}¢ » Wakai
Bl Linthorne (2005) 1f T & Bk 8 17 & Bk 3=
(standing long jump) WYRFZE5EIH > tHEC A T E
BRE)1E » 37 Bk F S A RMERY B 1E - IR f BRER
1 35 S 7 255 18 B iR R A B A B e
IR 5 T B Bk e R R A 28 B4 B o B R BT Y
B8 iy B (e R B F L Bl R il R SR B £ 3R 1k
Bl = BB EH BT AN [E] (Nagano, Komura, &
Fukashiro, 2007) ° f7 & Flt » 523 K Bk
FA A ok B A G B S o T A [R] B EE T ) BICEF
o R IR B B S B o 1T I TR
(1 157 2 B2 28 > AR T B 1 SRR At 88 AH R 1Y
PRET -

LA SRS E o 3 TR R Mt i SR
R Bl Ji £ ey e LR o = st U AT K B St
] SR P 0 e ST 55 & L P Y £ Ay B R
PR S E R EFE (Hewett, Myer, & Ford, 2005;
Williams, McClay, Scholz, Hamill, & Buchanan,
2004) > JCH B AT+ F#) W) &5 (Shelburne,
Pandy, & Torry, 2004) © 3T 53K Bl S 45 Bk 32 4

15 T B B 5% HI S 368 3of 1) )y ) 22 Pl SR 15 69 1k B 61
TS E R8T /] (proximal tibia anterior shear force)
B RBHET AL S15E (knee extension moment) 2K
PR ET T 7 #) 5 F B9 B BE  (Chappell, Yu,
Kirkendall, & Garrett, 2002; Sell et al., 2007; Yu,
Lin, & Garrett, 2006) ° Sell & (2007) K Yu &
(2006) HIAF T 36 B - 22 Hth HA R 6 Ik B 5 8
‘5 i B ) B B (e UL D AR o M I B i 1k
EEL ) ) ) 5 A B o e Ot - B PR
7 B I 9 G 3 A T B A A - 2 M S TR K Y
A% B oK 7 TR SR FH 00 < IS R i B
JIBLRBAGT AL I (Sell et al., 2007; Yu &
Garrett, 2007; Yu et al., 2006) ° £ 2 1 {E I
FUHEIT - N il St i ] R T B IR B T il ot
& > A B IR R AR 2 St IRe B 3t i B 1E ) e fiE
(Blackburn & Padua, 2008; Yu et al., 2006)° & H
PHELR R (2013) BHSEHE - R 1T BRI  EE
S B - 5 TS IR R AT A (e 2 LA B iR R
B A I S LR 2R R S 3 st F ) R E & o L
o o IR BT T S50 R B R B A S AR AR
A A4 HE FH B2 5 & S R £ ET - L - 58
it b ot e B A2 W) ) B 22 B o AT R] T I B
T 5 A bR T ARG

RUIH B ER i R0 EE 5 E A
B R > FFAG AN [R] Ak B 1 B HE 3 IR Y
B 1FIRIME ~ S 155 3R B0 B T B T AR 2 R B R
B GENTEY - A% AR EN &2
& M SRk B AR GE AT T R o ZCANAR I 3
i 1% 167 $ 1 18k B KT Bk A A [R] e Bk i T
EEIRNGESUN=RENEREpoa- - VS I f i
geft X AR R s 15 25 A Jal B A B TS AR Y AR
Alfi B2 14 35 B 2 ok B 0 22 o
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At geRE LR B R IEEB U RERAY 12
HHER BT 5 (el 19.0 = 1.5 k> S
172.7+ 4.5 0% » B8H 64.6 £ 53 A7) » 2
HEEBATNEH AR T A EE - &
B BT 5 1) 52 3\ 3 3 DA RE (1 B H A B AR - 3l
BB HEEREE -

T RRRsEEEERME

A & Qualisys (Oqus 100, Gothenburg,
Sweden) Y& E M (200Hz) B [ B AMTI
(BP600900, AMTI Inc., Watertown, MA, USA) —
fiHl M (1000Hz) FTfEt&RY Qualisys & FHIHHE
Sttt > [RI20 RS2 3 T e & s gk By
&2 KPR B @ AR Fh OBk 2 = #HE 22 )
JRE AR B f 2 S o B < T SR &R

B 5 Br 06 Al GR g 7 32 38 5 A IR RS HL
F & HORCT Y 8 B A e A TT #E — I B B i
g > M% 2R Helen Hayes ZIEECE%E (Helen
Hayes marker set) {E32al# & b 72 45115 & Ai
R PR R~ RBESME ~ B IR ~ B
B PIHIER ~ /NGRS ~ BE 5 P9 IR ~ RS- AR ~
5 B R ~ AR B B P I R RN 21
{ESOCER » fEBk G mERR Y » AFTEERA 40 &
s ZERE RS & - BRI A
> BB ANR LR FE4) > Jeniifffseta i 40 &8
gy e 2 B = & 3 M RO Bk Y B8 S B (Peng,
2011; Walsh, Arampatzis, Schade, & Bruggemann,
2004) - BRI i 525 B T SR 40 &
Bk o LUERRIE 75 =00 1~ > 2 i EE o0 7l
v S W BRI i b o EAT S 2 st 1 I Bk B
IRF > 25 & 1 25 1% JFUAV R 1 42 18 1B () b EE Y
B - A kR & 5 (E & 2 K BkEh F
57 » 323l 2 A% R AR ZE A\l 42 /K 7T 1) i ik
WY ENE » G55 ) Bk o BE A - AR 32 3 ZH 58
I AR AN (] 75 [ Y v 22 =25 3 s ok 2 i 1 - il
BES R =R > B ROHEARR S — 088 - (£ 5

REEMGEPE N EE 429

HAB)VERT IR &4 Tk » i DU R e R 52l
F A MR B T e B R NE Y -

= ERERE

 Qualisys HIHS T #8 HI A S O BRI B B2 3t
[ E & FHE A The Motion Monitor (Motion
Monitor TM, innovative sports training) #J{F47
AT U AE A T R B2 ~ ot i S R FH ) B gl g R
REHE L  ABH 5% DI St B B A2 W) ) B 22
BOEAT T > MR 2 E 25« il E it
W ] (OB g A e 18t D SV RS 100 A-18H)
O ER 2 1 ) 5% A B I R 2 AR

% BR A A Y 2 26 02 DA VIR E 2 8s 0
FE o WRBRED ~ BREH AN dh /A B e R 1 E - (R
R R EE s BRBAGNTS e /A B e 28 55 (R 1E - B
4 £ BUIE o 2 St I TATHRET ~ R Bl iR B 07 1% Bl it ]
EF st e (00) B EZRRENE ROKE it 55
Ji (6,) MLIARIHIBAET A GRS © A0=06,—0, < iFEiH
Wi E) /15 (Newton-Euler inverse dynamic) i
FA R BRER T 77 SR BRER WL P T R - TR
R T/ N IR Ja o 15 R R 46 P ) S 1 B oz i
KRG E/NRRMEEE 255 ) (Sell et al.,
2007; Yu et al., 2006) » BV B £ 3 € 5 B Rl 59
T1-BEEIE (Kiep) 7€ FE 55 RHE 32 i (KNI 2
TEEME S CER ST (F) 8523 1 R 2 15 A
i (AL) ZHAH © Koy = FIAL » 323 & HIBEAR
e [EL AR i B 0E 26 55 Ml sth I AT KM & B (L))
SR 13 i AR (L) <BEEMUBE @ AL =
Li-Ly ° BAET AN (Kioin) 72 6 il S Rk 1150 B £
WA I (M) FIRE B 5% i K T il B2 R 5
BRETAILA 1 (M) 2B E (AM = M, -
M) > S HARRIBREME B AEE (A0) ZELAE © Kjoin
= AM/A@ (Farley & Morgenroth, 1999) o 1 & £
REHB b Hhm SUE R B BRI R R B )
BLZAE WEETIEEL - BAS BW 5 IREA
B AL 7 25 DLz 3 0 S B BE B o B AT AR ME
b > B4 BW*BH 5 BRESED A DIz 3 E A S 8
PR R TR ME(L > B BW/LH s BREIA
B DLz e & i EE T AR HE (L B A7 S BW*m/rad
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PO - RSt

FEBRHE B B AW 72 DU (L 323k 70 A1 i
R R B 5 1 2 = R g RS SR B 2R i
1T et 04 » FIH] SPSS14.0 R ifat i i 31T AH
AR ¢ BE > W8 40 2870 2 35 % AN [ )
oE B A2 T 1 3l ' A bt B B LS B B ) ) R
SHEEFAEN .2 22 o AT BRE K HERT RS o = .05 -

58 R

& MR B T e 2% TR B ) A S B 2 22 B A 3%
1R il R - o & it ks &2 2 it
TR R A il 0 B (] A o/ ) R 0 e o e B
BRI ERBRETHE I AL (p < .05) » HAEZ
] - e &2 = oth o B L AR R BT ~ Ik R T B R
BT B4 e A T b FEE R R IS e & MK P ik
BE (p < .05) & Hh JU1 1] bR G195 Bh &2 B 58 0 -
Ty & 7 b K 1 ik 19 T L R R 03 B s e U
RitmE&ZEMEEBRENE (p < .05) - (ERHEIA
LT M 2 MK Bk EE - w2
& b 3 I 3B 1 A 48 S0 Wk P05 B A R IR R T A
o JEE B/ N R R BT AR (p < .05) ©

&1
EE ST TS I EHIE R A EE)FE 8
ZMEE FIKEE pfE

R REERIENEHAE (deg) 2169+ 871 2721+ 640 <.001
FRRAENFEHIAE (deg) 2444+ 396 2249+ 431 154
REAENRERE (deg) 2476+ 6.06 -12.19+ 828 <.001
EMARERMERAEHEE (deg) 3487+ 12.11 4475+ 1390 <.001"
RRAENR KIEHBE (deg) 6540+ 7.68 69.03+ 1022 .047
BRENRAEERE (deg) 1147+ 281 2370+ 450 <.001
EMEARIEERIETEEIEEE (deg) 1218+ 580 1754+ 10.70  .046"
FRRAENEEIEEE (deg) 4096+ 627 4655+ 9.69  .012"
IREAEMESNEE (deg) 3623+ 5.18 3589+ 7.89 864

R REERAENE I EERE (rad/s) 175+ 106 273+ 151 .001°
RRIENEHERE (rad/s) 448+ 1.71 445+ 1.86  .523

REAENERERRE (rad/s) 633+ 089 515+ 1.19  .006°

7 o REPETSEERREER 5 p< .05

& W B i S F D BT B ) B 22 B
maE 2 Fn o fEREUT - REE M EEPES
&5 WK P Bk B 1'F e 2 R R 1% K 7R it T
VB F ) 0 fiE Bl 5 15 3t D S AE O T IEE (p
< .05) » PRTE T (5 T S PF A ) e fiE H B IR
o MRS EAIRREE A2 (p > .05) HK -
PRI B e & 25 MK AR BB 1F - o &2 & o 3 1 Bk
Bl 1'F A 5 i ] oy 7 A e K IR R 0 50T IS i B
770 {1F B IR R B AL 1 AR (. (p < .05)

+®2
EEEMT B ET IO E LR 8 2

EMEEN BMKER pE

RINERERDIEE BW) 0.50+ 0.37 041+ 0.11 .005"
EEMERERIEE BW) 274+ 039 244+ 049 014
EEMNERERNDIEELIRRRE (ns) 47.08+ 9.67 43.70+ 9.68 346

EMEARREEIICEFIBIIIEE (BW) 1.21+ 021 1.08+ 0.19  .024"

ZHEARRIEI A IEIEE (BW*BH) 0.17+ 0.02 0.13+ 0.02 <.001"

5+ R BB ERREER  p< .05

& b o s JHR 0 S50 T Bl % (B 1T A S50 K 22 LA
K3 PR MR REE M EERE S EE
b oK 71 Bk B 1 A A A IR S 550 FEE il gk R T A
& (p<.05) > SK1E R 6 B R 3R A1 A S FEE A
AN[F] s e T e AR R 22 R (p > .05) ©

xR3
B ET IR T o s B AR S [ E 5 R BT T
G

EMMEEN  EHKER  pE
pRERENE (BW/LH) 11.13+ 251 898+ 278  .002°
ZHHRRRRIETATIE (BW*m/rad) 0.09+ 048  0.06+ 041 910
EMEARREETATE (BW*m/rad) 047+ 0.10 033+ 0.11 <.001"
EMHIRRRETEIE (BW*m/rad) 039+ 0.10 043+ 0.16 .305

AN EBHETSEEREER - p< .05
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e & 22 i S Ik R A 0k 8 PR g o =3
PREN(F » HOBT L7 B g 58 00 A R Ak
% %% (Bobbert, Huijing, & van Ingen Schenau,
1987; Byrne, Moran, Rankin, & Kinsella, 2010;
Peng, Kernozek, & Song, 2011) » {H [tb 18 =58 B
A A1 R[] IR 14 B = s R 15 3 B (Ricard &
Veatch, 1990; Wang & Peng, 2014) » Kl » [ fi#
b I fol B 1 v T B B A B R A
SRR o ASHIF 728 0 B AR W) 7 B f AT
il 5 &2 25 3t = 1k Bl vy & 2 ot K TS ik UL R
SRy g 5 AN R B 1E - HE MRS ERHY NI &
i > FTAARERBEH > & EE L&
& K 7R B T Rk B DK 3 M 4 R ) BT -
B AT - BRBOREY TS E b o

AR o 3 T R e 1 S 1
JI RN BLIRS [ FR7 1 oy 5 28 st H T R 1 o
=& Sth FOA ] = St 1T SC0F FH ) e (A iy~ JE M
A B A IS B AR T N RS Y A B
(McNitt-Gray, 1991; Williams et al., 2004) o . H
UL M f1E 38 A E NS B SR A P RE 2 2R I JE Y
50 Z R ZHl - ARSI L 4 B 7 AR I R Rk
BT - KM A% ~ BR AR B a5 A A 2 K 2
It ® 1) & {7 (Nigg, Denoth, & Neukomm,
1981; Ricard & Veatch, 1990) o AHfF 5z 5 5 » fif
SR ML A e S e ik R B 1 A B 53t 1 S (F R ) e
i H B IS ] S 0 7 5 - {H ) &2 2 3t 3 1 Bk
ERER USSP A PN SIS 3 U
BREN1F - BHR & 2 it 1 0k Bl R 15 2t R B
B E L YPNGOEEL 3= R

3T 2R TR 2 st A5 Y B S R S e 3 [ )
7 B2 P BT 0 TR B 0T 50 I i B 1 AR R AT U
AENE B R Ui b W BT BY 77 » &8 DUFF Ak IR 4 il 1R S )
HRIE R F @ B Ry S) B2 A3 (Chappell et

al., 2002; Sell et al., 2007; Wang, 2011; Wang, Gu,

Chen, & Chang, 2010; Yu et al, 2006) ° 3@ Zfiff 52
P8 e > K IR TR 1130 A BT B ) & s A B
¥ o &R+ F AR RLE (Chappell et al.,

REEHNEPE MEE 431

2002) o [KILE > b R B8 6 S 1 Ai B ) AT 4R Fs 8t
B+ F# BRI FEEE (Sell et al., 2007; Yu
et al.,, 2006) o AKFFefi KR » BmEZEHTEE
Bk v a2 2 St K 7 Bk Bl R A AR B DR IR R B
R 15 i BY 7 e > L Jb R et R B T T
H HIT B ) Mg (i B 25 AR AL s Bk B 4R A+
A A5 E bR T 2 BUE (0.62 BW) KR
(Yu, 2006)  HR¥5 ot 3 o B 85 fiE b > FRAMTHE
af L P e = & 2 A B Bk B S R AT T R
wmES o LHE&EEMEEENF -

111 =25 5t 8 st 15 IR B T (e L ) A — 1l R 2 R
(B BT B AT BT IR A - @ R SERR
IR IR T 7 B Y BELILRE Wi 6 ) 2 5 | S IS
A Ui BT B 7 58 R 2 (DeMorat, Weinhold,
Blackburn, Chudik, & Garrett, 2004; Markolf et al.,
1995; Withrow, Huston, Wojtys, & Ashton-Miller,
2006) ° Chappell 2 (2002) 45 H R BREN (#1146
2 e Y BEUVL Bt JE 1 FIL R S s ) & B TP s 2 - 281
YL E A (2010) fi5 HFE @ &) ) B S
FR 158 R B T L P 0 T 1 A 5 R R B BT o i
AL Wi ) B2 B FiE SR o =25 th B T R IR B 81
(eI ) R G R IS i Rl B ) - TR =R o
G R EFE  (Chappell et al., 2002; Wang et al.,
2010; Yu et al., 2006) © [t4F > Yu 5§ (2006) fi5
H > 22 St B T DR g K 2P B 13 1 B 1 P ) e
(6B B OISR IS A5 AT 85 7 > ELOK R M B /E R
e fIE ) B B i S B - Sell 55 (2007) B E BEHE
HH > SR K AR St TS ) Mg {1 72 TR0 A
BB NHIK 2 — #8152 » & st HA R R Y A
T 7K 7P M T A )R 2 51 5 ek R (e L ) 48
FRI 8 R T AR B R IS B R S T BT 7 - E T
KHETTFHIEHETT G EE (Arendt & Dick,
1995; Chappell et al., 2002; Yu et al., 2006) ° Afff
e it S B B 25 B e dm A AH 75T - TR G 5P K il
B I (1 5 K o v 2 3 wth T e Bk A 1 I R B R
AL ) B M 7 B A o0 72 v 2 38 K 7R gk > B
1> 25 St s B A W R g i % K R ML T R PR T
It > RRAE b A > AS B S A v a2 2 ot e 1Bk
12 2 bt I B o 7 AR R R A 1 oK R T S FF
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T1 0 T2 R R R BR BT FP AL 7 4 » e 48 K I B 57
M IS BT BY 7 S R T BT I S RN S o

& IR 1Y) T S S o E2 R M R S M A ]
M TH SAE R R IR 3R o AN IR 5 55 3 i 2 A i TR
T K 1 fil ot e ] 1 90 577 T b A 55 e/ N L SR B
e A S K o U e o M e 1k R
BEE 77 A i o T B Y R AN R A AR
E ) % o Devita B2 Skelly (1992) &1 »
&5 IR B o ph R R 0T B R B 05 (e L AL S
TTRER MWL » DUAR 8 & M FF RO 5 o 11 {2
B RIE ST H H o 3 R B o A B AT L
A Jm h o B o R AT R K ORT S @A 5
(Blackburn & Padua, 2008) » £k » ZHhHAR A
7 R EH 0 R T B AR B T Y A 6 R = K
B St 177 S ' FH Mg i B ZE % IbL M i H B 6% IRE ]
(Devita & Skelly, 1992; McNitt-Gray, 1993) » &
Tt 5 5% B i 22 3 3th 7K 7 Bk 1 325 3t B ) s K
i 19 57T AL R (9 577 3% 8 ] > T L o K R T B
i B A ) - R R E M S ER D
I o 163 AR A T ISCGE B B2 R mT A -
oL Bk BE 75 1m) RO o (50 5 LY R A ) 1 A 2 Y
] 2 B AR BN R R M o 223 3tk 2 Bk
Io 177 1°E fil) Mt ik ] 2 B0 R A0 Jid b e > L3 M
ST A ~ R IO 1T V% 8l (AR e K o L I SR E B
K ZF Bk Bl 1F T 325 3t 1% 75 2\ o 6 B 16 i Bk 2 o
e BeAE R AT A Nagano 5 (2007) WE5E » K
75 1a) ) B i 2 8 1 25 B b B g 3 B T
7 B {eft Je B 1 > JFL Bl ' e ol 7% oK Bl b 3 1 B T
EBkENEA AT AE - AFREE AT EE S
fEE MR EE AR AT B > AR T A F 7
T 1B 72 FEE 1 3 3t SRR IS 2K K1 JE o T AN [ 1 3 3
TR Fl| 52 %88 22 b f R (1) 2 T o

T fily St e Fe] (9 507 e ok B 225 3t £ 17 (O AR 1
IEFTRAEE © Yu 25 (2006) 5 Hfif Hb i 5 s K
1 e R 77 A S R T o (I 2 1 3 D S 1 ) g
I8 > fiy St Mg ] W A ) 5L 00 T 7 35K P T o G B 1%
(7K 28 i T 1 F DI B - 38 AR FR IR 48 i o
T fil St e P S 11 ) 07 49 5o T IR (R A 1% 1) B
KM S EA 71 (Wang et al., 2010; Yu et al.,

2006) o [KItb » 7 fil bth ik P 255 E 5 o 46 (B 577 /2
B By EA TR B (E - 5 a B R AT
TR BT (Yu et al., 2006) © AHFFE35EAH
A 2 TR Bk o 5 2 3 K 7R B TE i M
Mot ) 5 85 K AL B B A R - S SRt S Yu
E (2006) WS 36 E L R R G 00 A AT A
R ALY BRI B 2K 2R s SOPE D s i B
o K IR BRI B IS B T BY /7 o AL MRS & 2
EH KRB o 2 3 TR kA A I P 2 R
i /[N B B 0T A ool R B i K WY IR BT A B
N HEE MRS Y A R AR @AW RS
Lk ) P R B 507 6 AT A% 1o 7 SR s S b i S L )
R W M i 5 1 D P R R i g 07 =X (Gt I 5 ~ Bl
FIZ ~ B R > 2015) °

25 i ST TRT T s S0 g R S B 2 M T A A
BAES - Williams % (2004) 6 H & E S HEETE
B AP IR K BRAR S » B SRIG 0 1 =5 3t 1 fr
AT TN (5 3 09 mBE - Wang (2009) 12
e R S N =S AN A DE -7k
T NHEE A AN R SRR o 1S9 e R R Bl
BGREAR  EmEZmEH 40 ¥E 60 A7
RF > ey e o PR S S50 5 DAAR 1 3 st ) i g > {H
HN %GBT 80 A > PRELS) A FH %
15 » IR Ik 07 7 S50 85 R MK AR IR R iy 1Y
KW R A 15 2 el B » T H 2 AT T F#)H o Peng
(2010) {Em2&FM Bk sesa i » EEka
RS 40 AR BEEBKE SRV > A
e oy o (R R S 0 i DA M ~ R B T 7 S i DAKHE F
B ERIRSE » LB A 7 S0 5 R = IR 2 B Af A
I KT HNFTEL © Butler, Crowell, £ Davis (2003)
PLK: Williams 55 (2004) #2555 K (19 %h B & 19
NN f B8 - S5 B8 Y BT (HE{EAIALIA
550 A S5 e e B ) A O 45 o AN ST
B> 1 2 2 M T 1 B R A AR K I BR AL
FE o [RAS [R] e e ik 32 77 vy R 50 JRR A o Al 20 22
T o G I K (g JRER 1S Sl R A e K 3 fe R )
B (FHE 2.23+£0.32BW ; /K7 1.89 + 0.40BW °
p=.003) FTEL -



T R 500 590 & = 2 1K L B 7 A 590 B K (R A
ffi (Farley & Morgenroth, 1999; Hobara, Kimura,
Omuro, Gomi, & Muranoka, 2008)° Ford, Myer,
Bl Hewett (2010) Eb i 55 2 =5 b &) {F fff 9% 5%
B o 5 i S ) 58 1 B ) R R T A 50 R A
] > (HZ0MH F T K B e 9 B L 1A ) A B ik
AT A 7 7% 21K 2 1 AH [R] Y 1 R 7 A S R > (HLIL 3R
W5 7S 15 22 P R+ 7 @R 1 45 5 I B 4 K o AT
GRS o 1 23 M 1k B F RS RE Y 0k BA AR
5 R A HR T R BB Sh o R A v 2 3 oK R
Bk o a2 Hh T kS R A D AR R T ) M A A
L E®B A (FEE 0.32+0.04 BW*m: /KT 0.25 +
0.04 BW*m » p <.001) » H & B & A (5% & i
/N (FETE 40.96 £ 6.27 [ 5 JKZF 46.55 £ 9.69 J& -
p=.012) [KIT e AF s R ) 1R B 71 A ) & » Wang
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Abstract

Introduction: Drop jump (DJ) is the most common plyometric training for the lower extremity. The training
often includes two types, one is jumping vertically after drop, the other is jumping horizontally after drop.
Previous studies have indicated that such high intensity training might increase the potential of injuring
lower extremity. However, it was unproven whether changing the directions after first drop would effect on
the lower extremity injury. The purpose of this study was to investigate the influence of jumping direction on
the lower extremity regarding vertical and horizontal jump. Methods: Twelve healthy male students from
the department of Physical Education were subjects for this study. The motion capture system with seven
infrared cameras (200 Hz) and two force plates (1000 Hz) were synchronized and used to collect the
kinematic and kinetic data. Each subject performed both vertical DJ and horizontal DJ from 40-cm height.
All data were analyzed with the MotionMonitor software. Statistical analysis was performed with SPSS 14.0
for Windows. The dependent t-test was used to test the differences variables between the vertical DJ and
horizontal DJ. The significance level was set at a = .05. Results: The vertical DJ exhibited smaller hip and
ankle flexion at initial foot contact with the ground, and a smaller hip and knee angular displacement during
landing in comparison to the horizontal DJ. The vertical DJ showed a greater peak vertical ground reaction
force, peak posterior ground reaction force and peak knee proximal tibia anterior shear force during landing
than the horizontal DJ. The vertical DJ tended to increase leg stiffness and knee joint stiffness. Conclusion:
The vertical DJ has a higher risk of lower extremity injury, especially in anterior cruciate ligament.
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