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Effects of plyometric training on change-of-direction speed among university student

Nahoko Koya v

Abstract

This study investigated the effects of plyometric training on change-of-direction speed (CODS) among college

athletes who specialized in ball sports. Forty male college athletes (age, 19.9+ 1.06years; height, 173.4 +6.24cm; Weight,

66.8 +6.65kg) were participated in this study. The participants were randomly divided into 2 groups: training group and

control group. The subjects in the training group had a 12-week plyometric training session. The subjects in this control

group had no training sessions. Before and after the 12-week period, all subjects had a testing session to evaluate their

physical abilities.

In the training group, significant improvements were observed in all comparisons including all jumping items,

straight-line sprinting, and CODS (p<0.05) and effects size was great. Moreover an improvement in V] and RJ-index

could make advance on CODS significantly.
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BREEAR =TI, B b D & S IxiERtEZ B T
BE#TLILEFMTHS. HEHFEZ2DT, R—)b
W L YT 0 iR 97 78 £ A A4 (Change of direction;
PLFCOD&E T %) MRD 5 4 (Sheppard & Young,
2006), THUIPES AE—RbRDSND. ZDHH
24 (COD) DRENE, 72U T DUOEDEEHLS
N T35 (Gambetta, 1996; Gabbett, 2002; Sheppard &
Young, 2006). 7>V 7« &I, BWFICKISL THE
SHRIVICEIEZRBAGG L, WY AMICBEIL, £
WICRBEWH RS E IRICHA S kD, HE
i, IS, BRI, BORLTL—2fT5 L%
FREICT DHEH E WD W M H 5 (Verstegen and
Marcello, 2001). Z @ COD DRI, Hiifke R KA
N—Z 2 TRICHEEERITT D, Y1 bR
L—Z TR AE—RRL—Z22 DA TR ESES
ZEIFHLWEZINTNS (Young et al., 1996). Young

(]

(2006) 1%, COD ZE— R (Change of direction speed;
PIFCODS &%) DL —=271F, AR—VHH
A OBEZB#IELHOTRITIUIVIT RN &R
RTW5. ZOHTCODDRENIE, B, EMHREEX
E—R, HHOHE, AMEERERO 4 DITKEL T
BO, SISICHBOEIIERER T, BT —, Kk
A D3DITHEEIN TS (Young et al, 2001).

Young (2006) 12k % &, CODS TE7Y) DR LEE
12 SSC (Stretch-shortening cycle) DOHEREICIKET B /-
W, KRHJ1E CODSIEEWHIBEBEIRICH B b 5
NTWa. IS EIESSCOTFE N v T
52t M)y I ADTIFONEMREENE L TER
INTHBY, FREH/NT—OBETHD. KIS
DB T 705, MR OER, 2 DEERTR
MOEHE WS THNS. F72SSC DA
TIUE, TONS ENOEEICHOEEE RIFTIEN
WEIN TS (Komi, 2000). Z D& S kg 2
HDHE, SSCICEMBRTIAF AN v ML —2
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T UUTTIAFA NI T ZETS) 1E, CODSIZH
R THBEEASNS.

ZDOTIAFARY I ZPNEMED X E— R L
BNTHDENDMEITEZL L H D (Baker, 1999;
Sheppard, 2003, 2004; Young et al., 1996; Young et al.,
2001). TIAF AN T AZEGDIFFEN/NT —%
DMLY TFEOVDEDT (RARIED,
1985), FRIRE/RBR D RO THN SR KD )1 %
SIEHTERHTHD (170>, GIEN,
1999), BRFEWIRT & @mOERNICEEE KIFTT L
#HE TN TW S (Baker, 1999; Sheppard, 2003, 2004;
Young et al., 1996; Young et al., 2001). 72U 7 1 %
Ty NI —=72EDCODSICBIDTIAF AN Y
A DB EWE LA DHFET 50, EHREIHEN
% &% <137\ (Malisoux et al., 2006; Miller et al.,
2006 ; X+, 2006).

CODOEIEEEZ D &, FICHKEAR—Y DL
a, FBHICK> TEHEEEk LS. FIAENZT Y
Rty 1—"TIE, SEMHETFRRGIE T THM
EEZDEEINRDSND. TZATIE Ry MTIEN
LT AUy bATy IR IVOARAT YT, ¥4 K
ATy TNoBEL, R—IVET>772% YDERLE
FEICRES EWD CODEIENH 5. TFERTIZHE
U<SIBHERBOBIT, BFHELMNTIEL U L8380
SHEROIT AR CTESCODEHENH . NS
T—HITHBMN, HEICL> T ER5CODHEHE
M T 5, FEEIZO— M7 1« —)V BTk~ 7z
CODZZOLRBEINRD 5N 20, BEZE— RO
FEHMCED N —Z T RERT D5 —ANH 5
(HA&T =2z, 2005). ZHUTERNIMEDO L —
Z2TTREHBM, RizUTEREDOCODSIZHEL 72 ~
L= TB0REAS ). BEHNOAE—RZH L
EEDLOITED T EFREETZN, EDERENE S
OB BEIEZ AR ZESEESRAZHEIT, KOEY)
BRFEIIIRNDES S,

FATIIR ORI, EREOAE—RML—Z227
MCODS Z[h L E /5 LIRS BN ENSHENDH S
(Baker, 1999; Tsitskaris et al., 2003; Young et al.,
1996). H£7=CODSIRHEMD ATV > b L —=27
Tl37z<, CODSO L —Z2FJIZBOMET S &N
S¥EHH S (Young et al,, 2001). ZFUICODSICH
FNDEAMOEBESCCODERICHLZDTH A D
2, YI0IR UEHE S EFEICRD 5 N2 BERNELR S
AREMEZ R L TnD. BB TIREMREZA T >k
12 B &, CODSIZDWTIIARBHDOER S MNL N &

TN T3S (Young & Farrow, 2006). =D X D7/ T
Brughelli (2008) 1%, CODS DX & L T, MIFHHED
—HERED A ZE RKREL LD BT HRETIIRNERNT
Wo. BIAITHE O MR AN EdAUE, RTINS
KU THIME CRICHEDN D REFM) DREIRSIHIFE
HaInsg, LhULIERBNNERETESTITRNLTL
95 &, MK Z2EN LZELBEITIE DS 7R
V. ZAUTE YRR R OB S, CODS % HiTx
LMD A DHAETIZ/RL, FXT v I/ Fz—2%
RO—tERETH D Z & E/RL TS, BIKRTIZCODS
DEREL THO—MtEEEICKIE L ZmENZ 0
M, KEIZCODS DEKE—DIZRET 2 DIIRS T
BRanEWnSHESDH S (Brughelli et al., 2008). <
OHMHBEELT, FAMHHDZERMEIZEK S CODIEIE
PUORLUAEDEY, HERRICE S EERT RV
F—EROMESENH S, £ TCODSH _EDER
TR 2 K 01, BURE U TRtz L
72CODSHl FOFEZEERT DI &N, BB THRL—
Z2UEBETLBO—ERD EERAEND.

T TAMATIE, HEZEMETIREET X
J— b2, K0 EBROBHEMEHICIINCODH)
EZELD B, CODSH EDFEZIERTZZEEH
B &Lz, BARBIZIE, BARMANOBENSIHEE D
CODSZHMEHBICHEL, BEREDNL —Z2T%
70T, TIAF AR T ADHTCODS DE] EZi
B, HEL7z.

0. %5 &

1. MRE

TRFIIRET ZAEICHET 5 B F#4:204,
TPERERICAT R T 2 B FHE204DFH04 TH - 7=
TEX U 72 B8 ST RAND COD YD Bk & LT,
2HEH OB ZEINL 2. 7 AR
HU —ZICFE L TH D, 2RIC10FL, Lok
M-, FEREONEFZ, #HF WFEUSORY
TAaYOREFTHD, ZH5HL2BICI0FEL LD
BEREnd oz, JxA ML —Z2 02T 2k
M—Z2T0RBIIHZ2HDD, FEDOLDRTT
AF AN ZICEAMIZER DD DIIH TH > 7=,
04055, MHNTARZE 2%SL, 25 LI
ML —Z= 7 B% 204 (age, 19.8 + 1.05years; height,
172.5 + 6.55cm; Weight, 64.9 + 5.99kg; career, 12.1 =
12years), hL—Z >V zEELIsWwa> ho—)b
B %204 (age, 20.1 £ 1.08years; height, 174.4 & 5.89
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cm; Weight, 66.7 + 7.36kg; career, 11.8 & 2.1years) (Z
RE LTz, AMRZEETNBHEEOMEEELZERD
BUEICHEY, [EREFITHL, FRlcAmIEO £ 50U
ENE, BIEROEBIESEICEET 32T, SN
DG 1R 7z

2. f=—=70ISA

AWFFETIE, FL—Z VBT IAFARNI I X
Zif 2 [OOSR C 128 EM U7z, KX 1~4HIC
NI TORBEMTH>Z. N—=2 770754
ZTable 1IC/;RT. 20707 5 A%, NSCADHESE

Table 1 12-week Plyometric training program for the Training group

Week Plyometric Drills Sets X Reps Intensity direction
Ankle hops 2 i g }gz X
Ankles hops with double arm action
Side to side ankle hops 3%5 low L
1-2 . 3 X5 low V+H
Jump and reachHardle jumps (40cm) .
Lateral jumps (40cm) 35 Med%um v
Box jumps (40cm) 35 Medium L
3X5 low \%
Hexagon drill 3X12 low L+H
Double leg hops 3X5 Medium \%
Double leg hops (lateral) 3X5 Medium L
3.4 Single leg push off 3X5 Medium \Y%
Single leg push off (lateral) 3X5 Medium L
Prancing 3 X 15m low H
Gallop 3 X 15m low H
Skips 3 X 15m low H
Knee tuck jumps 2X5 Medium \%
Squat jumps 2X5 Medium \%
Bat kick jumps 2X5 Medium \%
Split jumps 2X5 Medium \%
5-6 Scissors jumps 2X5 Medium \%
Lateral hardle hops double leg 2X5 Medium L
Lateral hardle jumps double leg 2X5 Medium L
Depth jumps (drop box heights 0.30m) 3X5 High \%
Depth and leaps (drop box heights 0.30m) 3X5 High V+H
Scissors jumps 2X5 Medium \Y%
Double scissors jumps 2X5 High \Y%
Standing long jump 2X4 Medium H
7-8 Alternate leg push off 2X6 Medium \%
Alternate leg push off (lateral) 2X6 Medium L
Box jumps (box heights 0.30m) 2X5 High A%
Depth and leaps (drop box heights 0.30m) 2X5 High V+H
Depth squat jumps (drop box heights 0.30m) 3X5 High \%
Gallop 3 X 15m low H
Skips 3 X 15m low H
Power skips 3 X 15m Medium H
9-10 Standing 3 jumps alternate leg 2X5 High H
Depth jumps (drop box heights 0.30m) 3X5 High \Y%
Hardle hops single leg 2X5 Medium H
Lateral hardle jumps single leg 2X6 Medium L+H
Lateral hardle crossover jumps single leg 2X6 Medium L+H
Hexagon drill 3X12 low L+H
Scissors jumps 2X5 Medium \%
Double scissors jumps 2X5 High \%
11-12 Hardle jumps double leg 2X5 Medium V+H
Lateral hardle jumps double leg 2X5 Medium L+H
Hardle hops single leg 2X5 High H
Lateral hardle jumps single leg 2X6 High L+H
Lateral hardle crossover jumps single leg 2X6 High L+H
V ! vertical
L : lateral

H : horizontal
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LTWE BN TI14F AN T ANEIZH > THE
F U7z (NSCAY /%2, 2003). AAWMORENT T
FANY T AEBREITDDIT, BEHEHIKE D L3
CEMRE I B A, MRBART, MxBAH 28 < Hihx &

BEEOMER EITkD X D10), KRBT 2 AL
&, HHIEROEHESOMESICHEL, EEHRO
Py T I = LDRENSET L. ZHUIATD
MIND T TAF AN T RABREIIETT DD D
BTHDEMREC, NIRRT HEH e &
HHEKMNH % (NSCA, 2003). =D, EHIKER O
i, v > 7@ - BEAMOZE, WS A
DTx T ENWSEATAME EIF Tz, FEHE,

K, EAESHINDD v > TEHEEAAGDTH
T, WHOY v > FITHEORIANDY ¥ > T NEE
b8, FL—ZJBREETIE, v > TEE
TrE<ESICRIEZE#MTL2HED, BRI
EHFTITED BT HRREN W2, FHHIRFOHEH
Rl a <952 &, DOPRI S DITIZIAL
BEEEERF (EOLOF) ICEL 2 &2EANICHEE
U7z, £z 8tER g2 2 &iam
A, PPEHOV SV ZEREDIEICTHEREB WV
oo ZOLRBTETEEALANDD ¥ TT+—L%
BEAREELL, TOBAKYE, EhHiNENJI—2 3>
ZHEOL TCWok., H2EO N —Z2> 7 DI, &
K2 HU LORMREER T 7=, a2 b O—)LREIANE

DRL—=27707 5 AZIEEMML Thizng,
HxzDr o 7B TOME, To—RELTITONS

r—=2ZWESBmlE ZE L —=2 78D
[k CTdH > 7~

AEIEE

12O —= 2753, CODSIHH, E#EH
H, Pv>7HBAZN —Z 7R T UM L7,

FTREFOHEWEEE LT, BE, (KHEZFHI
L.

FmZHE (CODS) OHIE & LT, Australian Sports
Commission (ASC) 23T L T2 4 FlEEOD 5 [A1 284k
7E Change of Direction/Acceleration Sideways Agility
Test (Left and Right) & Change of Direction/Acceleration
Forward Agility Test (Left and Right) % £ A L 7z
(Australian Sports Commission, 2000). & D FEfl %
Fig. 1IT/R9. IS 4 AR, Y1 RAT v T THE
FIZBEIL, N1 RTYDKRLTESENWS CODS
ThHbd. YKL AEILSidewaysi YA KA T v 7
M5 180 %, ForwardW90ETH D, A& —hinsY)

DIRTETOYA RATy TN ORAF ==X T v
T SIRNE SR L7z, EAWARNS A — b
L, fid, ERTENENYVIRT. &1 L13, HE
& (Brower fL#., Timing Systems) TEHEIL 7=. F#1
FNE3EGFHEIL, RHEWIALEZHRHALE 20
HIEEEL, 1EEHT1EOCODEIELME £
W, FHEHEDRE, 0EDOYIVIRL () L180ED
PORL (Ef) 2F&0k2HE I DR, 4
HIRTEE LD ES 2 ST L.
EHREOHEE LT, 20mEEHFKMAL L. ZOK
WCAY =R E5mETOY A LBFEILEE F1 4
13, HEE Brower #:%, Timing Systems) THHHIL
oo TNENLIEGEHHL, RDRWY A LEERAL

Py TOMER BEARBIC6HEE 2 WE L
7o MEHPANDOT ¥ > TELUT, RO #FHL 7=
NI L—TA Ty > T (FEKD, LLFV]
E93) &, BICFEEYTTTD 6 EEKY /NT 2R
Py 27 (LIT6]ETB) 02RO ZD6)
M5, ENBRHE S E BEMIEH TR L2, UND 2R
Py 7R (LLUFR]-Index &9 %) 2EH L (K
T =R, 1995b). ke & & BRI A o0 BN
Xy hAA Y FEHI AT L (RIVFOY > TTRY
— :DKH#:H) 2 W/ RICKEHFHDOY v > 7
ELT, MG (LLFSLI &9 %), HHgkS (2L
TAHAMBEOSLIR, EMBEOSLIL &9 %), b =Bk
BkOY (LLFS3J&9 %) 2HlIE L 6 =Bk
3, mEEh A () Y Y > Tk R [P v >
ToMIE OB TEBL 7=, KEHEDD ¥ > T
ITTRT, BRVZFIHLUTEMRLZ. DLk, EEY
M2 IEH, /K¥EHM4EHEOR 6 THHE &Lz,

FEOBEITITNTREN7OY TEIEL 7.

4. #EHaLE

HIEMIE, N TEME EERATR U, W
Db L —Z 2 UHIRICBIT S HBEEREITE, HRD
HAREZRITO 2. £l b L —Z 2 FHi%DEEE
CHEREREMN S, FRE (effect size) ZH B L 72
(Cohen, 1988).

I 5ICCODS ERRDTEWY ¥ > TIHH Z BT 5
=%, M= TR0 EEREHL, 0z
H LT CODS ZMBAR, &2+ > JHHEZMI
ELURHERRSETT> 2. BEFSHTTIE A7y
TOA KiEERIN Uz 7aB, AEKHEITS% A&
U7z, MEEMILERIZIE, SPSSver18 % Fl /=,
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b. Forward

a. Sideways (cutting 180 degree)
+ Using the line, mark out the points of the course .
- The starting tape is placed 30cm to the right of the

singles sideline, level with the line (for the right-side test).

+ Set up the timing lights at the start and finish gate.

1. The subject should start when ready, as light gate
timing will start automatically (point A).

2. The subject side steps 4.1m to touch the center mark
on the line.

3. Subjects turns and runs back along baseline until
crossing the gates.

4. The subject’s foot must touch or over the mark in
order for the trial to be valid.

5. Repeat the test on the opposite side.

b. Forward (cutting 90 degree)

+ Using the line, mark out the points of the course .

- The starting tape is placed 30cm to the right of the
singles sideline, level with the line (for the right -side
test).

- Set up the timing lights at the start and finish
gate.

1. The subject should start when ready, as light
gate timing will start automatically (point A). .

2. The subject side steps 4.1m along the line to
touch the mark on the line.

3. Subjects then runs naturally forward through
the finish gates (4.1m).

4. The subject’s foot must touch or over the mark in
order for the trial to be valid.

5. Repeat the test on the opposite side.

Fig. 1 Change-of-Direction/ Acceleration Agility Test procedures

m # 8
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A mAHE (CODS) LRH RN Y v > TIH

FHHEOPEMRZ, SR OFIE FREFET
Table 2I1C/R L7z, ML —Z2 7 ORI CHEIEZTTo
AER, ML —ZJBHICODS, EfHfE Vv
INRTCOHEHTHEERM EZRLZ (p<0.05). £z
ZOEED, SLJR (ES=0.60) LAAMIKE W\ &HIE
SN (ES=084—179. —K > ~o—)LEIT,
CODS (total: ES = 0.42, Forward left start: ES =
0.60), RJ-Index (ES=0.50), SLJL (ES=0.27), S3]
(ES =0.37) \[THBRENED SN (9<0.05),
FNDSOREERICIIAEREEITERD sNah-o k.
LU HREENRD ONZEEH ORI,
CODS (Forward left start) & RJ-Index CTHI#ZE, CODS
(total), SLJL &S3J T/hEWEHIEEN/Z. CODSD
HCHEBRZE(LE/RL ZHHEIE, Forward left start ®
1HHOATHO, ZNLULD CODSHHE ITITAERR

HEMRETT 2720, NL—Z 2 JhitkDOEEHEHL,
ZOfE%ES EICCODS 2Nt BER, &2 v > JHE%E
MNIEREL, AT v TUA XiE%E AW TEER T
Z1T > 7z (Table 3). FD#ER, V], RJ-Index D 2 %8
BAEMNIEE LT 2B ARERASHE SN (V=0.199
+0.049x%; + 0.473%, (x; = V], X, = RJ-Index),
10.294, p =0.000), = D& 5 #1335.7% (R =0.598)
Th-o7. ZHUICODSDHEIZ, V], RJ-Index D]
EDKIS6%BERAL =2 EERL TWVS.

[E#kIC, CODSZ 180 DY DKL (Sideways) & 90
EDYDIRL (Forward) 2703, BEROEVS v
THEHZEBEF L. 2 OfEE, CODS (Sideways) 1213
V], RJ-Index @ 2 B ZMTAEEK &I 5 HE AR
NE 5N (Y=-0.075— 0.033x; — 0.287x, (x; = V], X,
=RJ-Index), F=10.983, p =0.000), % D% 5 & |
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Table 2 Comparison of test results mean (+SD) among the 2groups in pre- and post test

Training Group Control Group
Test Items
Pre Post ES Pre Post ES
Sideways right start sec  2.58 (£0.14) 2.37 (+0.10) * 150 246 (+£0.21) 2.40 (£0.10) 0.29
CODS left start sec  2.52 (£0.15) 2.35 (+0.10) * 112 239 (+0.17) 2.35 (+0.14) 0.24
right start sec 216 (£0.10) 2.02 (£0.08) * 149 216 (+0.15) 2.10 (£0.10) 0.37
Forward

left start sec 217 (£0.11) 2.02 (£0.10) * 1.38 212 (£0.13) 2.04 (£0.11) *  0.60

total sec  9.43 (+0.38) 875 (+0.27) * 179 912 (+0.55) 8.89 (£0.34) * 042

. ) 5m sprint sec 113 (£0.06) 1.06 (£0.05) * 111 1.07 (£0.07) 1.08 (£0.74) 0.05
Straight sprint .

20m sprint sec  3.25 (£0.12) 3.09 (£0.09 * 126 3.17 (+0.13) 3.15 (£+0.13) 0.16

V] cm  47.58 (£5.25) 52.77 (£4.47) *  0.99 47.46 (£6.25) 47.53 (£5.83) 0.01

RJ-Index m/sec 1.83 (£0.39) 2.15 (£0.46) * 0.84 170 (£0.46) 1.94 (+0.38) *  0.50

SLJ m 227 (£0.16) 245 (£0.13) * 1.09 231 (£0.21) 235 (+0.17) 0.17

SLJR m 189 (£0.12) 197 (£0.12) * 0.60 191 (£0.18) 1.95 (+0.17) 0.27

SLJL m 186 (£0.12) 1.96 (£0.14) * 0.87 187 (£0.23) 193 (£0.19) * 0.27

S3J m  6.66 (£0.49) 7.1 (£042) * 092 6.65 (£0.62) 6.87 (£0.58) * 037

*: Significant difference from pre to post (p< 0.05). ES: effect size

Table 3 The Results of Stepwise Multiple Regression Analysis for CODS

Regression analysis of prediction the CODS from tests

Variable B SEB B r
Step 1
\%i .055 .014 b532* 532
SEE 373
R? .283
Step 2
\%i .049 .014 475% 532
RJ-Index 473 228 279% 375
SEE .358
R® 357
AR? 074

B : Standard coefficient, SEB : Standard error of regression coefficient, 3 : Standard regression soefficient,
r ¢ Correlation coefficient, SEE : Standard error of estimate, R? : Coefficient of determination,
AR? : R? of determination, * : »<0.05

37.3% (R =0.610) Th—>7=. Z#ULCODS (Sideways) —0.013x; — 0.194x, — 0.404x, (x;, = V], x,=R]J-
DEEIZ, V], R]-Index DA E2SKI37% BBk L 7= 2 & Index, x;=SLJR), F=3.389, p =0.028), ZDZ 5K
ZmRLTW5 (Table 4-1). 1322.0 % (R=0469) T &» - 7=. Z % 1ZCODS

CODS (Forward) 1Z1Z, V], RJ-Index, SLJR® 3 %8 (Forward) ®tk#1Z, V], RJ-Index, SLJR @A LA

BaMrARETHAERARINESN (Y=-0.104 WUBEBLZZEE LTS (Table 4-2).
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Table 4-1 The Results of Stepwise Multiple Regression Analysis for CODS (Sideways)

Regression analysis of prediction the CODS (Sideways) from tests

Variable B SEB B r
Step 1
V] -.037 .009 - 554 % -.554
SEE 236
R? .306
Step 2
V] -.033 .009 -.500% -.554
RJ-Index -.287 .145 -.263 -.364
SEE 228
R? 373
AR? .067

Table 4-2 The Results of Stepwise Multiple Regression Analysis for CODS (Forward)

Regression analysis of prediction the CODS (Forward) from tests

Variable B SEB B r
Step 1
V] -.018 .008 -.359% -.359
SEE 201
R? 129
Step 2
\'%| -.016 .008 -313*% -.359
RJ-Index -.186 127 -.224 -.288
SEE .198
R? 177
Step 3
Al -.013 .008 -.261 -.359
RJ-Index -.194 125 -.233 -.288
SLJR -.404 286 -214 =277
SEE .196
R? 220
AR? .043

B : Standard coefficient, SEB : Standard error of regression coefficient, 3 : Standard regression soefficient,
r : Correlation coefficient, SEE : Standard error of estimate, R? : Coefficient of determination,
AR? : R? of determination, * : »<0.05

1. CODSICHIFTBRTSAFARNY I RDEHR

V.= 5 R T 12D T TAF AN Z AT, EH
AWZETIZCODS DA EEHKEL, TI14F A b #iiE, CODS &EBITHERM EAED Sz (Table 2).
U277 5. NSCAY v /8, 2003) % 1[I ERGE, F25m T, 22 hO—)L OB EEIZ0.05
2AOHEET, 12HIChZ> TERBL, FL—= THoM, ML—Z TR 1L1I1 &N KERBRHE

T ARIRIZBIT BRI TR L 7. BEZRL, AY—bS0EEHUEE DX0HD
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SHE EBNOEEIC N L S TRENED 5N
CODSTIE R L —Z VR TR TCOEE THERM
RERL, EEPMRBORENVEHESINE OB
O — )L #1390 £ D COD % 5 €0 Forward left start ® 7,
BRBERZRLEDN, HREZPEREE (ES: 0.60)
Tho, bPL—=2THOMRE (ES: 1.12-1.50) 2
B RERRn o7 PEDZ EMSARETHE 72T 5
AF AR ZZCODSITHEEZH 2, FKITI80ED
CODS (Sideways) IZENHRITH>/ZENAS.

AWFETH > 7= CODSHEHH DR IL, 1 FAT v
TTHREAMICZZ — L, 90EDL<IZ180ETYD
BLUTEDENWHSERXTH-H7. EAmBOY0RL
EZRIETESLD, WivA RheDZXY— Mjlic41E
HEZITTWS., EHFMIZ2~3BTHD, ok
THHETE I HbN TNV D — 72 T-test D K11
#, Tllinois agility test D 10FPLA | & bbigd 2 & SRR
DMETHS. FEATHEOFITIIME O CODSEHE T
WELTWEHEDLI DHDD, INSIFEKD
COD #ifE % & A T /= (Brughelli et al., 2008; Young
et al., 1996; Young et al., 2002). ABFEDLE, 1IHH
IZCODIX 1 8k, DB EIEAEEA 8m, Krfdid 2
Wi Td 5. AWFZED CODSIEHIIR A A S —
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WEICL>THONS ENDEEEZSED S E TN TN
% (Komi, 1986, 1987; Hikkinen et al, 1985, 1994). &
5121%, ZOTIA4F AN T ZFE, TFE b
Uy 7 IS HiGHEIC K2 R R EAICED D LT
fFond LR 5NTWS (Komi, 1986; Hikkinen et
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WoTYDRTETEDNNIE, BEEZEDEESTIC
ORTETFHWZ. TIAFA NI ZAOBENS
WZIE, BEDONT =X ANEN TS EIT/
L, BEOB S, WAE, E< HNEERT U
FWNT =R ERD. ZOXIREHMNS, #
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