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pasE=EI4R - (plyometric training) J2&— e e A i i B S5l SRAVATL ISR 5= > 0
HIg— LR 2R ks 1 R e (agility) HYZESENIHE - FELLFETHAILST (strength )
EF3%7] (explosiveness ) (Chu, 1998) - 3t 5zl SR A Eh F /2 s = Eh S VAL AFEU 4 2 AT
Fefi— AR e - S —TETR S ALY » AR (EHLIAFE [m] O US4 RS B iRs RE 28 2R B 5R T
AR — BRIk 50 (Kritpet, 1989) » & —fl A AR M F R B ERRIIGR T2
(Chu & Plummer, 1984) (R Fs 17 B it 4% 58 =Call| SREF > FIL PRy 52 B Colicad - AR AIL AT
ALRARE - AEBE LRI D ERR TR R R O UdErvEin I8 - i ARE I ERE R FRE
73 BEAZ LA T Co S0 (58 & o 1T oS i ) B BB (P SR M e MBS R TR - AR T B AL
AJJERFRI (Baechle & Earle, 2000) - #& 3 IO AT MERE Z A - s DR U it
AYZESRAERIIEER (stretch shortening cycle) BEFH&LHHME o MR sRGNGRT - HH A
Sl PORBED BB B (F 7 [ SRR AR SRR 15 e SR B R RV AH R S 5 ]
FH A B i S 2 SRR 1AV EEfE (Craig, 2004 ; Miller, Hilbert, & Brown, 2001)- [fij Young,
James, B Montgomery (2002) 53 7% 578 iH SN S BUERE I —IHE E A BKHIN RS
REELHILARRIE (leg of qualities) » &3z FJ745 7 (power) ~ LJJ (strength) ELRZEHIL]
(reactive strength) HY5Z%&E - (N R EEEIHVAETR T > BUES T HYYMERIFOLEIEL
FERVEE ) » ERI S REAY I EENERE ST (Twist & Benicky, 1996) -

HEBK )2 — TR SO TR ~ M SoR3s Ty iE ) - BR B pkAVELS - BEAYEER -
[ FEHFEI AR - BRES(E LR AR EUGAIRASE - TEHEEREE S - Disr B B EB &
HIBHSRINZR 2 — - TP <FROtE —IHE DGR - (EA S ERERE P EERGEN—H
FeRE - HOE A AR s U <P R s A AR HIETRE T - TEERZ= B PRy EL E iR
Pi~r& A SR T B T HIENE - B E I B85 R E T &
IR T SRR A (][5 B2 Eh S AR5 A1 - HHTM\/E%HEﬁﬂ@ﬁ%ﬂ?ﬁ?ﬂﬁ%ﬁﬁ%ﬁB@?ﬁfﬁl&@\
[& > DUEFIAREIFGST © aF 2 HFeivas R BrR - B sa s vl i = Epkee
(vertical jump performance) ~ JjIZEfE (acceleration) - Hﬂmk?gég‘?jj (muscular power) EiA
HEJEE (proprioception) ZE%E (Michael, Jeremy, Mark, Christopher, & Timothy, 2006) -
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Roozen (1995) f5H1 » B MEIT =AM R =E)I4k B F74E 8-12 1 » ResnREAYiErEE)
BNFRIR T E TRt DR S R LR PRI EENAE /] - 3T 2 2 & RIS E FE T
A [EE B A EER SETE b 03EUEER - 4EBkELE RS (Roper, 1998 ; Robinson, &
Owens, 2004) - i & RESFE T EE) SAEHUERE /7 BRI o B AR s =Call R T L
T2 [EYE B EE) SRVETERE 1 (B IE R PEEKE S S RYRIRAE I 2 SRR R
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FIFEZ i A H R L 20 AR H THRREET B2 sl 5 > Wikt H oy Rtlsas(
Fll@k4H (Plyometric Training Group, PTG) EdfzEdi(2H (Control Group, CG) - ‘555 - 48
B~ Fi 0 Rk 186.5+11.1 5 177.5+4.4 /N4y » 76.1+£9.0 5 67.445.6 /N1 » 22.25+1.9 ;
22.1x1.5 5%  Zad BH/NE AN S SR A 252 488 - BAENENERARZEUE
e s =R A AHEREN4R -

- tHSRER A

HEEREENE FEm (RS A SRS 24 © AR GB BBRET ~ M2 ~ 8
#iE (2010) FbHEaREt - ARGk B R PRSP RYSEAG SR [ LE ey (A
Pelzs MSP430 54 (F149, Texas Instruments Inc., USA) {E BB 0y DL C 3B S 5% TE
AT EHUER AR S By 1000 Hz » AT K 8 (T - 4SS5 i fHzE S RS-232
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(—) FiTEdERE YT - ABHZE R EBEEREL (reactive agility test) Z&%at - J5Pk
FHHEER I F1% HER <P, (Areas of Court Coverage) HYf§:2 (Shondell & Reynaud,
2002) » RIHEAHFE £ 2 H A2 A AR BE R & BED <P e 5 R RS (L S R
EENEEERE T o I AEERFRFTITSRIE R RS [ FENFfE (total response time, TRT)
(Schmidt, 1988) » & R5 ke e E I i 2 il 22 S e 25 By 1L AV i BRI ] <2l B AE 2L
SN TAE ISR 6 SR UERGHIIE  —REE 1 ARMNERKER » 2B A2 DSF
TAFHEMFREHF SERIE » RS = A RER b - M RS E LR BB LG
a2 E A DO AN e B VR A s - SRR RS BN PE R
PEBRIZ5 /oA RARAT 3 ARE » Bz A TR BIERE 3 SRR @ sNgt e Bt
R— RS < SR LABLET et - I mERESR & 10 ZX3ET 20 20 FRE
SEEREIF IR 8 1) - WiAREIERSt UL SR 1212 (a1 - RV BEHG S MBI ] -

(=) wgsasCalaR « AREER AR BDHE S R KRS B R AT - R34k
IOAZHI » S AT 2 e E T ST - 1 Raz 2 el E VAT » 2 1eRdGEl
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Side to side ankle hops 2X15 &
Standing jump and reach 2X15 &
Front cone hops 5X6 (59

Side to side ankle hops 2X15 (59
Standing long jump 5X6 &
Lateral jump over barrier 2X15 1
Double leg hops 5X6 1

Side to side ankle hops 2X12 &
Standing long jump 4X6 &
ZE=3#4 Lateral jump over barrier 2X12 t
Double leg hops 3X8 s
Lateral cone hops 2X12 1
Diagonal cone hops 4X8 {38
Standing long jump with lateral sprint 4X8 1

#H  Lateral cone hops 2X12 1
Single leg bounding 4X7 =
Lateral jump single leg 4X6 =
Diagonal cone hops 2X7 &
Standing long jump with lateral sprint 4X7 1
Lateral cone hops 4X7 s
Cone hops with 180 degree turn 4 X7 =8
Single leg bounding 4X7 =
Lateral jump single leg 2X7 =
Diagonal cone hops 2X12 [sS
Hexagon drill 2X12 (59
Z75#H  Cone hops with change of direction sprint 4X6 1
Double leg hops 3X8 1
Lateral jump single leg 4X6 =
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FEABERE RGN ET - Zel B FEAETRIROTEILE - st £
JEE Bl R B /2 AR Piper B2 Erdmann (1998) FriettifVaHEEAR AR E - dAERt & T
Bt W A Y TSR | SRR S s R 4R > DRI el th a2 (central
nervous system, CNS) ERSRHV{EIE > i fe 8 fE VB B0l = B E A - il Adams,
O’Shea, O’Shea £l Climstein (1992) 77 - & AW RSN EE BRI
DU N HS e S R S BB BN ] - Iy - & S e i B e i A B e R AR R
[ > B A REIREE R R S - 5 INE R E F I F 2 2 KAV > (AL

— AR ETTRIAYFIISR. (Jakowlew, 1972) o FE A1 T B EE I I R & fay DA U5 =0
17 PNEE 7N/ (Miller, Berry, Bullard, & Gilders, 2002 ; Piper & Erdmann, 1998) -

g - EXREE

AT E et SEBFE NG A FONSEER L Matlab7.1 TR R - 238 e
PSRN RS A2 TS T BRI R > A 5 R 10 K - DUERERE Ay
e REAL > TR LKA RGN R [ - PR R R = R R e G L Bk
LA > SRR 2 BB R SIS B SERERE ) - FEE8 FF &R LA SPSS 18.0
Windows &zt #ARHETT4RET 0T > DA EIFISA RN T A EEEAHNAT
TSR (two-way ANOVA) - RBR A FIFIISRUAS & A ERERTER » HLL
TEHER (main effect) #EFTHERAIAH LA [FIFE AR - MR 1% PR RTAH ) B i A
BREIT AR ELRE R ZR A [EI5/ SR PE PR H 5~ R B S MR RIS BT - AT 5EHy
FAEIKAE 0=.05 -

T
X2
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R [EI4H AR 25 P B P E P <P B RS S MBS [ 45 SR a5k 2 » TEAE By P DU S BRI 5
o> Pt AH BLE SRAH A PRI <1 R RS S REH ) B A IR — TN Ravits s - RS = Rifdsl
SR AT S 2 s B AT <T B RG SR Ry 2 - B WA AH A AL 55 7 B P RIS
Z R TR SR A ERRY AP RE (0.06 7D vs. 0.19 #0) - HAR (X
TERYINE - SETPERIAHBLEI SR4H 2 A EERERFIP (F=5.716, p =.022%) -
IR 2B B WA AH A A [  EEAY 722 SR AR - T A B 85 — R 80 7 WA 4E A1 Rt AR 3R
BENZER (p>.05) » (MAESEUHE K /NENGERE T - RIS HIREENEZREE (o
<.05) o fERfFEaER RS » BRPHRHEL Z T - JISRAHE R = (EHI =R B < r e
R ERFE 57 HIEg=Z T 2.9% ~ 8.1%F7 11.0% » ffi2ehi4H{&E 0.6% ~ 1.8% Kz 3.5% - H4& [~
TERYE T RMEIR » TR VUEBLE EFRIL B ek H B SR sH A S 25 -
R - 5 i s a)l SR S B & BB LTI (motor unit recruitment) BL{fIAKHY
HIEME (neural adaptations) FTEHZEAVHGEEFEEREEFRYBUERE )T - 1F Potteiger 55 (1999)
HIRASE A2 2] » 25 B SR Al SR P22 Y BRI D F Al RE 2 (b T ¥ E)
FITHY A (motor unit recruitment) - [T £ &% Y 3 JE 0 = T 2 A T L A4S 2 S
(central nervous system, CNS) =fsA{EHIEELARE B2 [06& (proprioceptive feedback) 2
FEIHTAERRE 0 - e T S B R FEIG Y S FERE ) - #E b= EEh B AV EdE
RE > BIFNVEE) 1S B0VEEERE 1 v DAE AR E N EAE P AR N BRI SR
71 BURERIE T MY EH{EREST (Twist, & Benicky, 1996) » [fij 225 4535 58 #HELHILIA 248 HY
FITEIZERIEE ST > EHLE (muscle spindles) ~ = EEALAESS (golgi-tendon organs) ~ AHG RIAE:
PEUTEs (proprioceptors) - HYFIKCEEMEE - (FRESIS S SHVEEERE ] (Barnes, &
Attaway, 1996 ; Craig, 2004) - ZAT$T ¥ ATTAE R - IR EEE I EEE 2R 5
AEBsH%k (spinal cord) HYEN{EtHZETT (motor neurons) [E]25fig=¢ (synchronous firing)
SR AHELHRTE (neural impluses) HY(HERTERLHY -




EARVAE=D ¥ ySPELTpNE 2=t
5345 11 (103.01) 1-12 H

ik 2 NEHERIEERIINTREREEEZMRIEERER

JZ Il Coa | S CEVAVE
BT HIESE! 1.73+011 % 1.72+011FF 1.70+010%  1.67+0.10F)
wirsHl4i4H  1.73+0.08F>  1.68+0.08F> 159+0.10F  1.54+0.09 ¥
TR 940 168 .001* .000*

*p<.05

— - SHERIEEARRESR

PERIAH A BB A T BB LR - e — 2R /N — RS St% - B
TEELHG S MERG R b - A B NREAVEEES - B RETIRIER 7= 5% (F=1.434, p=.240)
EEHEHIA o] BB 2 7 2 B R fE B0 B S R A YAl R HH B 7 B2 - T ol SR A
NIEHTREEF RS - N ELEN RS S e 2 ERIRE - BAESE T iE Rt
S 2 eUEE IS A EE R R (F=18.926, p=.000%) » AGAEPUZE % HIH!
HEERYRUR (p<.05) » MAE/NEEAYAN SRR » PEHI4E 1 2 NS B P e E Ay 2 2
M U A EERVIIGR T2 MRS 2RI IR R AR RS T B
FERE TS EEIEYGE - 3| SRAEAE S5 VU AN B R B AV 22 22 > s TR AR A I 5 =X
3| SR AE CEHERK 2 Bh S E I AR 1S DRSS ) ~ B 7 SRR3R EAVEEE - A
Ze4s A Bl L ER A R Y > B EEAH [H] (Roozen, 1995) - Christopher, Lee, Ei Geoff
(2002) FFs - (EFHIsE I SUE AT B AR R M TaRET - A BB AT
SEEATE P ATRRAVARTE ~ BEEELESE ) - Bauer (1986) 05y - BERHLN (J1&) Bl
I (RE) BYFRRE - RIS RECCE RS Y R ERE R HEE) T - 1 AHST F A (e AR
SR AN SR T R R A G 2k MR TR S FEAVRE /7 » 25 15 31 SR A B A o S e ] ik
HH S8 7 (e Y s Y RE (5 L A I A ZE 7R- M R - TEER AR, - SIS R R ZE TR
B (strength reflex) HrPEAYFZE » WEEFEE ME(IAE (elastic energy) ( Malisoux, Francaux,
Nielens, & Theisen, 2006) - &34 55 =alll SREk 45 L ARAVAILIAGE J145 S HILIA B E sk
77 0 BIREEEA A JIRHLACAE » 0 EEeHaC AL A ZEFERR TR S5t (strength reflex) ~ HILEA
HYSE MERERETE ~ /= R LR JRCERUTE FH 1 e #E 0 i 2E8h BT AY i d 8~ BEInERs My 1 &
(Chimera, Swanik, Swanik, & Straub, 2004) -
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ik 3 NAMBIERE LS RIBERER

b s = SR AH ¥iEgH
Epl o SUE Ep E_H U
T 728 .066
S0 419 645 .000* .003*
oAy .056 115 261 .000* .000* .065

*
e
A
o N
(6]

TEARWTE R - 2 B RS SEATE o =3 SR 1 RE R E A TV T R AG S BN eI Y 38
B HAEVUPE LA RSEERE JTHIEA_E# 23— IE T RS, M EEF 20U oE 45 SR Fh D
fath - (E g ISR AE S B S RYEBERE 1 (Michael, Jeremy, Mark, Christopher,
& Timothy, 2006 ; Renfro, 1999 ; Robinson, & Owens, 2004) » 27 H AN 5T 45 B Bl i
FEEERAHTT o IRIBAITRAE R BT - B e SR AE S S R T B S e 1 PR
TGP Y BLERE T » S8 T BiEh R iRpaRE ) - EEAEREEhI; <P R R A 5 5
Y o AbH57E AT AR EHEER BE T BUERE 11 2 24 » 2 LABERS L B B fE SR
LT\ BRBORETE R - ETE L TR e HREREENY; TRl AR m] TR - A6 ERE
G E BRI o A ATNIEZ B M NS 7 o hIZRAYEE T - 82
JE I B JIHTER 7 o AR 4G St Blid L BB AU SR AR - HLE B A i 5 (a8
VU B A B AR A A AT 2 W FR4E R » AR T EHERRS SR N EAE it E
FISRETE 2 2FRE - AT P2 LIRS SBR[ F RaH b HRE R T sE Y5
BE  (BEREENMERYBUERE ST BIERL T ~ B8 TBURE B ERE - NI EARRI 72 A]
IIABARHLITHRE ~ ik 30 ARERIES » (ERALEFIE H -
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The Effect of Plyometric Training on Digging Agility to

Male Volleyball Players
Ke-Chou Chen*?
'Office of Physical Education, Chung Yuan Christian University
“Department of Physical Education, Chinese Culture University

Abstract

Purpose: The purpose of this study was to investigate the effects of plyometric training
in male volleyball players and to evaluate the digging total response time (TRT) at back row.
Method: Twenty male volleyball players were recruited in this study. They were distributed
into the plyometric training group (PTG) and the control group (CG), PTG implemented the
plyometric training and their TRTs of digging were recorded by using Volleyball Digging
Reactive Estimator System after six-week training. The TRTs in each stage (pre-test, after
two-week, after four-week, and after six-week) were analyzed by two-way ANOVA to test the
difference between two groups. Afterwards, Scheffe method was applied to test the difference
within each group. Results: There was significant difference between PTG and CG in digging
TRTs after six-week training. Within Group, ATG had an outstanding outcome after
four-week but CG had not. Conclusion: These findings demonstrate that plyometric training
could significantly improve the agility of digging TRTs in male volleyball players because of
quicker change of directions speed and better coordination capability. Therefore, they may

reach the target rapidly during shifting digging.

Keywords : shifting digging, coordination capability, Reactive Estimator System, change of
directions
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