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Characteristics of running ability with changes of direction in
female college basketball players.

Kiharu Yamazaki'’, Yoshimitsu Kohmura?’, Kazuhiro Aoki?’ and Makoto Nakadake?’

Abstract

The purpose of this study was to investigate the characteristics of running with change of direction in female
college basketball players. The subjects consisted of 17 college female and male basketball players and 9 college
female track-and-field athletes. Measurement items were running with changes of direction (10m agility, Pro-agil-
ity, Lane-agility), physique (height, height [raise-an-arm], length-of-lower-limb, weight, percent-body-fat et al.)
and physical function (20m straight sprint, standing long jump, running jump, 20m shuttle run, yo-yo intermit-
tent recovery test level 1, side step). Each running with changes of direction was not statistically correlated
with all physique in female college basketball players. Through multiple regression analysis, each running with
changes of direction were significantly related to straight sprint and yo-yo intermittent recovery test level 1 in
female college basketball players. However, each running with changes of direction were statistically correlated
with different elements in male college basketball players. Therefore, it was considered that straight sprint and
intermittent endurance ability related to running with changes of direction. And furthermore, it is thought that
the yo-yo intermittent recovery test level 1 reflected not only the intermittent endurance ability but also the

running with changes of direction.

Key words : running with changes of direction, straight sprint, yo-yo intermittent recovery test, multiple re-
gression analysis

F—T— I RGE, EHE, Yo-Yo MIRMERIE 7 A, HERIESHT

. 4 FVEHICADENTT L —F 5720, BALy T

[l

REAY — ML) HEHENL 2D, G Hhh

INAT y P AR=IVEHE T, B L IERNEED BVbIEFoTHKEZRZ LB L3PV, F72, %
TL—051kF 5 2 &% YR L DA AT HAR YIS BEOREBEHRESMIL 72546 - ROV T,
b7z, FRVEEOY ) HERVPEETH 5. T7—=ANT VA I BREDTFAL T2V ANSFT T2
51T, 28mx 15m &) T — o T ANOH ORI E 2 2 ) 2K, ROy — 4 —

1) HOERBORAEE FEE
Tokyo Kasei University, Physical fitness Laboratory
2) MERFRE AR — ) Rt 2450

Juntendo University, School of Health and Sports Science

43



INA Y b AR —VISE

N— (Ya—PFINTEHF T2V AP RDbSTLEYD L
VBTV —=) BRELLDF T VARLT A T VA
ANOYYBRZIEO 2O00RH 6NV, ToZEhb
FCHEEECOBIERRRME, R, RO E S
GEETH Y, BERD L LA ML k)] % 5T
flidsz &, HWHEHMEICES>TERODHLZLT
HHLEEZOLND.

HAZ I, 20154E 552600 FIBA ASIA LFN
2y PER=IVREIZBWT 2 K&E: 3 B H OB
H-L, 20164E 1 TNz A - k) Y E v ZICH

L7z 20204EHEA Y Y ¥y 72 TOEBL IS

HALFINZAr v MR —VOBHRL NVITEHEICHE
FoTETWS., HALFNAY v b R— VO HIRT
PR FAE =R v 7R A Lo ZHAR
DTLV—=AZANERLTBY, —HWIZHEIE O
F L AT TH 2 HARNET MBI TS
RNEFZE LT, FHTOHEDFEFDALE—-FLTY
VT ABINEToNS. Thid, GEIXEVWI LR
BFRRNAr v PR—VETFIIBW TS TIEE 50
ThY, FHTORSIHEERE RMZZT EonTFI%
HEEZLND.

TIVT AT L, [HDRENIE U THERF
MAEEZLDFREGEHTHL| LEHLRINTS
D —RICT VYT A RN EFHET AT A MELT
ZLHVOENTW S SODHMEHRETHL. AR—
VBBHIBWT, oA E NS 72BN, B<
HEER T MR O MR - MBI X ) ZE o Tk
MHERIN, Bic e bL—= v ZRENRHEIC D A
nohTwa, F/z, ThETIcd e L mEi
EL OB 2, FFIEHE LW - XU —L D
B AL i ST b,

C O EREIZED LRI ONVT, NAF v b
R—WEFERZE LW P 35HHEIC B v T
CODPMEENTVEY, HRENOEFZIRE L
EHERHETVESNL V. 512, WTROMED
BFRFENGLELTBY, KFRFEZHGE L
TITHEATH RV, FiRD X HI1Z, AE=F&ETVY
T4 DI LI HARL T NA T v M R—VoiifbR 4 »
FELTHEFLNTWS., FRWHIEHREZ S ERE
N XK LT — 2 2E/MT52 81k, HA
BLANATy P R=VOE 57558, BRSO
M ER5HO ML —= v FTHNEOFHEE % 2 T <
WZHlzo CEERBEHEZR-TEEZONS. ULD
ZENOLARMETIE, BRORL D IR L Rk
BIUOYEEREOBEICOVWTHHL, BFNR
7 PR IVEFRHEI O R H B EFEGETF

44

85 3% (20174E11H)

DS, WFNRT v P R—VEFOFIERE
OO ENSPICT 2 L2 HMET S

I. Fik

1) HERE

BRI, RPN Ty PR=VEIZHTET %
EFI74 (FFi19.8+1.0i%, &£163.0+3.8cm, &
#57.9+5. 5kg, HIRNI=18.3£4.4%), KFH TN
Ay b AR=IVEICHTE Y 59 FEF174 (4E#19.7
+1.35%, HK175.8+7.5cm, fK#E70.3+7. 8kg, &
PElGER12.1£3.1%), KFPE EBBHRICHTE S 5 K+
EF 9% (FFil19.6+0. 7%, HE161.9+5.0cm, &
#53.5+3. Tkg, WIRNIZ17.0+2.2%) & L7
WRENIHER LD, AFED HIEY, WNE,
DB ERIEICOWTIEHB L OHFICL > T
FCHP T o 2 LTHIS TSSO E 21572, %
B, AFFEIINMAR R AR R R — > A 5E
FIIF eSS Am Bl 2 B & O AR 2 13 T oM L 72.

2) AEEBELUHE

WBREINAry bR—= VY a—X2HFHL, +4
oA —IVIT v TO% KEHT7OT—EICTE
TOWEZFER/ L7z, B LEFEEETICBVW T,
EEPOBEEENTVLENY 2 -2 HM L7 %
WEHHDZ 4 2128 WTIE, JFA 74 VA VRIE
HARTA Y, BHRKRFENAT v bR— Vil 7 4
IANMETA FIGA4 0 2L L, %EE Brow-
er timing gate, Brower Timing System, USA) % H
WTHlE L7z, 2o, KM@ EOY= 27 VI
o TiTo 72,

FMEE T R B EERR O, AL T2HT D
Twv, To@ERZFEZNEME LTHRHE LA 20m
x bVZ Y, Yo-Yo BIRMEMET) T A b Level 1
ZBWTi, #hehl g olExiT-o7. &b,
ZH A DONEFK LT v & Al L, WEIC X 29
FORBERNT 5720, KAFIIE 55 %K ERE
BT

A. RE

BE, e, f5E, PTREOWE 1T, LBM/&
% [MKE kg — (RE kg < RIEIFE%) /&K m] ©
KB M L7 7, KRS 5H3E In Body 430
BB VR T 1 - DV ZHWT, M
(R, RIRIIES, RIENGR, BRIRDIfRE (LBM),
TR, BMID) ICEb2EHOWEETT- 7.

B. JilaZsiiE



KLy bR = VBEFITBUT 5 7 HEHERRT) DR

FHEHERD O E LT, 10m 7YY 74 (X
1), 7aryus4 (W2), L=v7YU54 (K
3) DWMEZEIT-72. 10m 7 V) T 14 1FEATHEEA
£&20m (10m+10m) & %2R 74+ —V KT
180 D KMz % 1 AT - 7z, HIEBRREET 1 ~
ERCIvF LTIy —rFh Gy FIEE
LLDFETHY v FHLTHORVWIEEL, TuT Y
V740, EATHEEESEE20m (5m+10m+ 5m)
LR 74— VT, 180D LR E 2
1oz, HMEBRKEDOS A4 % v F1E, dbmE->7
By FTHTE, I0mE-sRBICYF Yy FTEHT
FHETE L, EADOIEFEHEBELE. L=yT VY
FATIE, AFA FAFy 72498, WazozxlL
720, BERCHUALENTAZEN I IERL, £
DEIBHHEIRVELE L.

B, HAZEHEDOIOM T V)74 &7RT VY
T4 OREATHEEN20m THLHZ D, 10m 7Y
VT ADYALD520m BEHED Y A L&A LT
[JIAZEH time D 2, 707V T4 DF AL 05
20m EARED & A L 2 LT [J7 %% time @)
ZRD7=.

C. Hikpgng

20m WEAE, EEBKY, Bkd ) WERY Y v
TR Yy T BRI Y e T (LUF, T
NI/ VR Vv [ 1) IR AV AV GV )
vV vy ThERET ), 20m v PVT L,

Yo-Yo MR 7 A b (Yo-Yo Intermittent Re-

covery Test Level 1: YIR 1), EHEBEO o MlE %
o7z, 20m BEAETIE, XEEZ 5m, 10m H 4
WCHEBL, A4 —1255m (5m AT V1),

10m (I0m A7)~ b)) FTOHEBY 4 2HMEL .

FEEPCIBORE ZH>TY Y7L, =V x ¥
MA =& —FHWTHEE TS/, T2 7T x v
TR AR EREFY v v 7l E 8 Vertee
(SPORTS IMPORTS #:%) % vy, #&HE MO # e
FEHOMP S, FEOMEMEL, [BhORE] &K
DFMHEE LT

3) #REHLIE
FHERES L OFIEEE OflE L, P
AR AR L. 2B O PO ZEDOBIEIC
B O W tHEER V. F7, HIAsHE s
FMETE H o BIR %2 a5 720 I BIFR ¥ (Pear-
son OFREFABIGRE) %KDz, 51T, FHEHsE
B EG5 2 A EBOBEZOMRLE R 5T 572012,
TiZEEE TN E R AR, BER X O g ARk
DB R ML E LA Ty T4 ZFIT &
BEFINZIT 72 BB, TXTOMKEIAEK
#1325 %A & L7z,

M. #R

FHLIZHLNZr Y PR—VETORERFEZRL
7z, F212F, BLUNATy PR—=VEFIIBITS)
ZHE LR X N B B se O MBI R 2 /R L 72,
ANy MR—VERTIE, $XTONMERE
ERBOHBIZBWTHEZMEBRIERD SN L
Moz TiIERGE & S ARERICE W TR, 10m 7
YT 4L, 20m EHE, 10m A7) b, 5m A
FY) UM, YIR1, Sy=ryrYx vy 7miK, kb
CLoMICHBRIEOHBBERZEO b7z, Ta7
TV T4 TIiE, 20m EAGE, YIR1, 5m A7) b

QARSAIRTYT
AWA A DRASLRRT YT
: : I\S’@ -é-i-— 4.9m ———é-
i & AL - o2
Y
e 1 Bl ® =] 7J
1 2115 LN = Z
S 0 @ R‘E 3 AR ~ 3 ! 3 3
| : A W,
: E ,Q ®RF(FTvT
R:A : R A: L /?® N @RSARTYT

K1 1m7 V7«

C rmzm M ks A o

X2 7O7oUr«

B3 =72 U7+«

45



INA Y b AR —VISE

10m A7) v M EomIiZ
b7z,
I0m A 7Y b, 5mATY Y EDBICHERIE
OMBBERDAD bsz. BFNRT v PR VETF
T, Im 7Y 74 &, HE TEE k&,
AFY b, 10mATY b, RAERBKY, 20m 4
Mk, YIR 1& OBICHBEZIEOMBBRIEED 5
7. 7uarT VYT 4 TR, FTHEE K 10m A7
)k,
SV Yy WL OMIHE R IEOMEMER
RiRobh, L—=r7 Y1) 74Tl BML, 5m
AT YN, 10m A7) ¥ b, 20m EAE, ER
B Ot & DRI A B 2 IE OB BEFRATED Sz,
F72, RIWCLTFNRATy PR—IVEFIIBITAHE

B IEO A BB PR A0

5m

BRI OFERZ R L2, 10m 7YY 7 4 1220V Tid,
EFIV2 & L T20m EAREB LU YIR 12NN S I,

L—r7YY 54 Tl&, YIR 1, 20m BEiE,

S5m A7V ¥, 20m EME KB,

85 3% (20174E11H)

ERFRIE [10m 7 ) 7 4 =0. 733 X 20m HEAE —
0.237XYIR 1+2.317] THhHo7z. 7u7I V7412
DWW, EFIV3 & LTYIR 18 £ 020m e &
BRiEIRSh, HOGERIE [TaT7 vy 74 =
0.398 X YIR 1+0. 642 x 20m [ ##E — 0. 013 x 5 +
6.204] Thotz. L=rT7IVVF4I2D20TIE, E
FN2ELTYIR IBXUI0m A7) ¥ hASEIRE
HAERIE (L= 7PV 54 =-1.102XYIR 1+
2.397x10m A7V ¥ b +9.141] TH o7z BN
Ay MAR=IVIERFITEBIT 5 ERRGHTORMIRITEA
WRL7, L=yT )7 410w TlE, ETNV2E
LCl0m A7) ¥ b B XU BMI AV #IRE L, HEEG
KXFTL=v7Y0 54 =8176+3.924 x 10m A 7
1) >+ —0.167xBMIL] TH -7z

SO TR LBEGEFICB VT, HimAEof
EL, EATHRZES O XD FIEED T ¥ —< v

£1 BWLNAry bR VEFOBEDS L OB ARBEGEO Bk R
e M = SD »

o~ Hf7 T 57 VEp=v:=
Bk cm 163.0+3.8 175.8+ 7.5 % %
ThE cm 87.2+3.3 94.7+ 4.6 * %
Eiegin cm 164.4+4.9 181.6+ 6.7 % %
B cm 210.0%5.9 228.8+10.3 % %
ki kg 57.9%+5.5 70.3% 7.8 % %
NI % 18.3+4.4 12.1+ 3.1 % %
ENIETi s kg 10.7+3.2 8.5+ 2.6 *
1 = kg 26.3+2.4 35.3% 4.1 * %
BMI kg/m’ 21.8+2.1 22.8+ 1.6 n.s.
ExlRli R ®E (LBM) kg 47.2+3.9 61.8+ 7.0 % %
LBM/ 5 kg/m 29.1+2.2 35.0+ 2.7 % %
B IR E
5m A7V~ h sec 1.15= 0.08 1.10= 0.06 n.s.
10m A7) ¥ b sec 1.96+ 0.09 1.82+ 0.08 sk
20m HHRE sec 3.41+ 0.14 311+ 0.10 =%
SYoVvr Yy TR cm 63.4 = 5.6 8.0 = 7.0 k=%
Sy IYxry7THRE  om 62.3 = 5.8 84.7 = 8.0 % %
SYovrYxv7ER cm 61.0 = 4.6 8.2 = 6.4  *xx%
PO cm 46.2 = 4.4 59.5 = 6.9 k%
AR B OY =] 60.1 = 6.1 63.7 = 4.7 %
20m ¥ v MVF ¥ | 98.5 + 10.5 133.4 = 10.6 k=
YIR 1 m  1287.1 +261.8 1705.3 +402.8 %%
ALES TS
10m 7YY 74 sec 4.51+0.14 4.24+0.21 * %
F a2 time @D sec 1.10+0. 09 1.12+0.17 n.s.
Farvy T4 sec 5.24+0.19 4.91+0.22 % %
J7 258 time @ sec 1.83%0.15 1.79+0.17 n.s.
L—y7YU5+4 sec 12.41+0.48 11.52+0. 60 % %

46

* 1 p<0.05, % * :p<0.01



KLy bR = VBEFITBUT 5 7 HEHERRT) DR

#£2 BHNRT v PR-IVETIIBT B LRE L ERES X O G kRE 0 AHBI B4R

10m 73V 74 JarI) T4 L—=o7 974

J5 AERE 7T BT T BT LS BT
100m 7974
TarI) T4 0. 821 * =k 0. 738 % 3k
V=797 4 0. 677 % % 0.578 0. 761 * 3 0.673 % 3%

JiTaZEH time
FIZEH: time @ 0. 302 0. 900 =% = 0. 349 0.536 3k 0.276 0. 424
Fi 2 time @ 0.234 0.596 =k 0. 655 =k = 0.916 % = 0. 454 0.576
HRE
i -0.077 0.527 * =0.330 0.486 = —0.344 0. 147
THE —0.181 0.499 = —0. 228 0. 603 =% = -0.279 0. 258
Bz 0. 002 0. 454 -0. 387 0. 358 -0.314 -0.030
Ei=T —0.054 0.493 * —0.409 0. 391 =0.290 0. 022
R —0.038 0.279 -0.184 0.194 —0. 069 -0.214
LLNFINES 0. 364 —0.247 0. 305 =0.294 0. 392 -0.382
LLNIE R 0. 298 -0.140 0.211 -0.214 0.313 —0.433
B -0.334 0. 378 —0.449 0. 289 -0.379 —0.088
BMI 0. 003 -0.178 =0.020 —0. 287 0. 109 —0.529 % =
FriElitkE (LBM) -0.299 0. 383 -0.430 0. 295 —0. 356 -0.079
LBM/ &k -0.309 0. 245 -0.377 0. 142 —0. 289 -0.207
B bERE

5m A7) b 0. 680 %k 0. 656 % 3k 0.537 0. 673 % 3k 0.513 0.533 *
10m A 7Y ¥ b 0. 753 % 3 0. 561 * 3 0.506 = 0. 761 % 3 0.521 * 0.564 *
20m HARE 0. 822 % 0. 663 * 3k 0.614 % sk 0. 708 * sk 0.514 =* 0.548 =*
Gy yTMmE | —0.532 % —0.439 —0.215 —-0.572 * —0.302 -0.212
Ty rIVx ry7THERE | —0.161 —0. 220 —0.002 =0.273 —0.103 —0.063
Sy Ty TRER | —0.334 —0. 408 -0.127 =0.224 -0.187 0.126
TEE O —0.489 =k 0.177 —0.467 =0.090 —0.407 0.021
FASAE RO —0. 348 —0.703 % = -0. 353 —0.620% * —0.084 —0.517 =*
20m ¥ % MVT ¥ —0.285 —0. 328 —0. 369 -0.177 —0. 365 -0.078
YIR 1 —0.585 —0.513 —0.670% 3% —0.063 —0.642% * —0.143

A L BHAVRE STV 520m B, BT Ol
EETVRFNAY v P R—IVET & RO 21T -
7z, HIEBETIEIOM 7YY T4 I2BWT, LT
INZAry hAR—=IVET (4.52+0.15 sec) &1k L
BEORT (4.69+0.12 sec) ICHEADVROLN (p
<0.01), L=rT7IUT412BVTH, LTNR
o P AR=VETF (12.35+0.51 sec) &b
H#®TF (13.611.03 sec) ICHBEANPRDLN (p
<0.01). a7 F4I2BVWTIE, KN FTy
FR—IVET (5.24+0.20) & cFFe LR
(5.41%0.28) ICAHEAETRD LN o7z FE K
CRZBVTIE, LT NAT7y PR—VRETF (46.0=
4.1 ecm) EFRELBPGETF (53.7+4.1 cm) ZH
EAEDED SN (p<0.01), 20m EMHETIELFN
A4y PAR—IVET (3.41%+0.20) & &b LR

* 1 p<0.05, * * : p<0.01

F (3.360.10) (ZHBEEFROON o7 T2,
(24 time D 1BV TRFNAYT v P R— IV
F (1.10£0.09 sec) & 2Tk RfesEF (1.33+
0.11 sec) ICHEEIZD LN (p<0.01), [HnZE
#time @1 1IZBWTD, LTNAF vy bR—VETF
(1.83+0.15 sec) & & 1B R #ETF (2.04+0.25
sec) WCABEENED LN (p<0.05).

V. Z8

ARFZETIX, ThFE TICH ML BBt 382t
LTIrbNTwaREN LT A bodirs, ERXOR
B HINERGER ML BATFEY X0, 10m
T IV T A X180 D KA 1 ATV, XD N
L7zIREECol B ERIZHECE 27 AN, 7

47



INA Y b AR —VISE

85 3% (20174E11H)

#3 LI NART v PER=IVETFICBU B BRGSO R

o o RERREK A 5 4 8
PERARL - AR E LA
B B p
7NV GEE) 1. 705 0.04
20m 1EHE 0. 824 0. 822 0. 000
10m 7Y 7 4 -
20m 1E#E 0.733 0.732 0. 000
YIR 1 —-0.237 —0.433 0. 001
7NV GER) 5. 850 0. 000
YIR 1 —0.475 —0.670 0.003
TNV GER) 3. 561 0. 000
STy T YIR 1 —0.402 —0. 567 0.002
(RP=0. 842) 20m 1B E 0. 645 0.497 0. 006
ETN3 GER) 6. 204 0. 000
YIR 1 —0.398 —0.561 0. 000
20m MHHE 0. 642 0. 495 0.001
i —-0.013 —-0.397 0.003
EFNVL GER) 13.922 0. 000
YIR 1 -1.172 —0.642 0. 005
L—=7Y974 -
YIR 1 —1.102 —0.603 0.002
10m A7 » & 2.397 0.471 0.012

F4 BTN T v bR VEFICBT L ERGGH O R

N - o I I J AR 2% R AR )5 AR 2K
PEIRAER - JTImAEE TRNT R
B B p
0m 73974 (28 6. 317 0. 000
(R*=0.495) AR RO -0.032 -0.703 0. 002
FarI) T4 GEH) 0. 766 0.414
(R*=0.580) 10m A 7Y ~ b 2.272 0.761 0. 000
TV () 3.025 0. 361
10m A7) ~ b 4. 658 0. 564 0. 081
L=y7Y954 o
10m A7V ~ b 3.924 —0.475 0. 028
BMI -0.167 —-0.431 0.043

07 I T A X180 D A % 2 |47V, i -
W - AR A IS CE ST AN, LT
DIT AL, L OANRT Y PRV ORAEITEWEE
O THINEWERZFHETE 27 A M LTHY
7.

LSINI L FNA T v MR = VEFO T EEERET)
ORZEWSHPICT B0, WTERT - BTETEZ
NZhoJaZEE & 3 2 2R IO W THKRGH
ATo 7z JEGE L EEOEBICBW T, KT
INAT Y PAR=VEFTREITRTOHHAIZBVWTHE

48

RABBRIEEED LN o722 &0 D, JEEDHIN
BHGERRIINC G 2 53283V w2 EAURIE S L.
—J, BENZry P R—VEFTIZIOM 7YY T4
Lk, THE, BELOMICHEERIEOHBEER
B o (p<0.05), HEOMLWETFIT LML
ENHENZ LR EINT. BREICE LT, Shep-
pard et al® IZFEHEDO T A1) — MIHMZEHEDOEIC
RFELOLEHEZ LB FTIC, LVLELORMEZET S
TR S 5 EBRTBY, BF N T v FAR—)V#
FTIE, INEXFTIMATHoEEZLLNL.



KLy bR = VBEFITBUT 5 7 HEHERRT) DR

L LABIZEIZBWT, PRy FAR—VEFET
ETTIZHRE & G RAIHBIBIERAYED S e 0o 72 18
IZoWTIE, BBREOREOFENEN /NS o/ L
BERD 1L LTHETONL. R E LT
BRAEVPENRLT VR Y TV a VIZEHT L E, Kz
DWEETIX, BYvay (F—F6%k, 7+47—F
104, ¥y —1%) WY BHALN, F—F&7+
T—FIZBWTHE, KE SHOERECHESZ
AOLNLrolz, HFEHSYICX D, ABEEORREL
NRNVTRI Y a v RPREIINTDEDD L RFLT
F— 24 (FF#20+ 2%, H5E166.7+11.9cm, AHE
62.9%11.7kg) OWFZETIX, H£RY T a v (F—F
8%, 7+7—F6%, t¥¥—6%) THE, ik
WCHEENROLON, LerL7e7d ) 7412B0w
TIEHERY Y a Vv CHERETREDO N o7, Th
LD NS, F—ANTLT LD RGBRFEIHMNE
POERENCH HDRTIE R o7z L) HIEZL TN A
7Ty MR=IVEFORHDO 1 O2THELEEZOLNL.
iz e BRI BWTIX, BTN A 7 v b
R=WEPRLEBETNZAry PR=VETEHIZ, TX
TOHMERELEHE (5m A 7Y ¥+, 10m A
7)) v b, 20m EHGE) L OBICHEE R IEOMHBIE
FRAED S (p<0.05), FEBATHIZE™? 2 3HFT B4
Kol F, 707V 741X LT, LFN
24y MR =V EFTIE20m EARED L D mAHE
BEEZRLTWBDIZHL, BFNRT v FR—V#

FTIFIOMm A7) ¥ ML) ECHEREZ R L 7.

WA INAr Yy NAR=IVETIE, 10m 7V F 412
LCTH20m ERENERINTVWE, bl
MO FERERIT DB NLTNAT v FR—)VETF
(&, 20m &) KD RVEEETORERET AR
MichbeEz2zbN5.

%B, NAF Y PRIV E R BB L
LR LR TE LT NA Ty P R—-VEFE O
BaATo728 25, KFFEEHEGET O ) 5%20m #
Mk, EEBECICBWTENEEZ R L7225, LFAN
A7y MR=VETFOH TR TOFAEHREEICE W

TENT-F AL 22 R L7 ORI, 20m EHEE,

H PR Z D B O DORES A7 IV ZHRFE T A 13 W
ENBWIEEREEZRBLTWS. X512, FREE
time D, @QEBHHIZBWTHLFNZAT Y PR—I
BTOHVHEEIEN Y L 2 &R L BRI
PR ZOLONHHEI LY, BB LTl
PN IERZEREND 2 EZ WD 25, N2y
bR — WS HGE B E DAL R JT AR & Bidk R, #ah
FoRENDY., D EOZ ENS, NAT v PRIV

FIEHMERERN OB S EERLRER LR, |
MR e BGERE I 72 ORI £ 53, AW THW
7o &) BHMERET AN ENAT v P R—VEFO
REJRHIE° b L —= > 7R RO L LTHH L Tw

QLB RYTHELEZOND.

LFNAT Yy PAR=NVEFLERTFNZr v P R— L
BTFOVHMZ R LR, $XTolmERE,
HRETIEBMI < $XTOHEHE, Bk T
5mATY) Y MERSTRTOEAIZBWTAHEZ
PBRDHNTz. Fz, FAZEH time ©, @D EH 5
CBWTHHEEIRDON o200, FIink
BOREA 1 HO [HIAZEHE time D) 2BV TIEX
TNAT Yy M R=VBRFOHHY A 23HL, HIE
BOWEA 2 WD [JIAZHE time @1 (2BWTIEH
TNATry FR=IWVEBFOHNS A 23Ero7. F
FLC 1805 1M A9 2 T B\ T T 287 —
PERTLEENTBYY, IOm 7YV T4 707
YT AT RLBHETRICFEEZDLZ LMD D,
i O REASE 2 5 & TR & 0 A0 5 &
EZohb, BINATy FR=VEFOHH, Jh
ZEYSERE TR0 W JD A3\ ZR AT U AR time (2 TR
BRANBRDO LN LD o7-DIL, LTF/NAFT v bR—V
EFORMTHY, HINERIZET 2KEZ TE LM
DL TEHEVI RN YR LEETCTE TV
EZ oMl —HT, WINATry PR=V@EFELH
TRy PR VBRFOFNERES £ 2D,
FHEOEEIHET T LICREL L EHTFHS
NB, Stk L) HAEROEBEOL T X & H
WBRRELTHMH LT REDPHLEEZEZOHNL.

BB, HHMERGER ZhEhEREY, S
SO D FMERREMTERE L AT v T
A R 7m0 2 AT o 7o/ R, BN
oy FAR=IVEFIZB W TIEZENZENO HEEC
S UTERRLBERMWNEIRSIND, KT NATr v b
A= VEPIZBWTRTRTOHIMEREE Yo-Yo
BIRPERIE T 7 A b Level 1 255\ BRME 2R L 72
Yo-Yo IR MERIET) 7 A+ 1320m o & 1805
D EH R EL, MEEE) TEICHL BT
WL YT FFICEDET#E L T HEEEMERED
— IR FEIERE ) O RINFEATI DT A N TH 5. Gt
ETENAT Yy PRy h—% T4 — VX
K= OERIIFFEOFHM KT 2 /%% 7 A b TH 5
ZEPHREEINTEZ P, HEANZ Ty bR—=)V
OFEHIGIZB W TIERZE R LT, RiFgeks
RED, Yo-Yo HMIRMERIEII T A b level 1 134F N
Ay MR IVEFOBRIFFATIZZT TR L, Fh

49



INA Y b AR —VISE

LA GLRERDORML7ZA BT AN THD L
Ezohi.

WAy PAR=VIE, BERHLVIZEERZRL TV —
MIEE 5 T & 7 S BUE L BEATZE HASEAIC T b
2% F 7z, IR RE, TR LITIA R SHEIC
WEELEAT) 2 en s, HEEZZLSELHBEOX
E— F2OVPITHNET 2 2 LR TE L2005, HTFLE
BOFARA Y MIhD, SHIZYDRLBIfECEE
b T/ —2mEs3E5 LT, HOHEE
MAFFLTTL =35I LNTEDLEIREZOND. K
WFZERE DD, KT NAT v PR—VBFENRE L
THIMER % GLHERD %25 2546, A% T
BRHALZTAPEHOTW ZEIZAENTHD L EZ
. Bc7ar Yy T 413, 2RO B LR E &R,
fAEICAT) S LN TELHEMLET AN TH D LIRS
niz. $72, §XToOHMEHEL20m HHEE
Yo-Yo BIRYERISE S 7 A b level 1 & 5w BFRYE % 7R
L7z2ehs, P NAry hR—=VEFO R
FERENCIE, EAE & I RIFEAT) DD BFR L

TwbEEZoN5. L LWERREZMEINICZAL L,

HEHER Yo-Yo BIREEES 7 A T level 1 25FHFRSEE
DFLERTH > T HMEREDLGHTIZADL D 5 ETF
bWnd, SHOBEE LT, BAZEOKGEREL 55
HLAXVOEFLWHRICT L5 E, WL ZEMAL
TV LENH L EEZ LN

V. i

ARG, KFNA T v bR VEF O EHRE
BEI DRI DWW, KL HIE L TRED X gk
HAe & OBIFR 2 MBI AT B L OVE G AT 2 v TR
AL, BIANRT v PR VEFOKTTLEHRE L

By HEHRLEOILBELEOTHLNIZ L. ZORE

BFINAT v P R=VRFITB W TEHEHE LB
BLOFERHBBRIEIRDON o7 2, A
T v T IA REE R CENGE T R T2 25,
£ )7 A & ERE, Yo-Yo BIRYERAET) 7 A b
level 1 2S5RWVBIRMEZRL, BT NA7r vy bKR—
BFOSHMEWE L BRT L2 ER L IR L LMRT
Holz. DEoZ e, LFNRATry MR- IVETF
DI ZEBGERIE, EHEIE & HRWFRFAT OEEHR
BEBLTWE EEZLNS. T/, Yo-Yo MK
WfEJI7 A b level 11&, BIRFATIFZTTRL,
Fin WA S LHERI D KWL= % T A M Th
bHERBEENT, 510, TTBELBERETF L O
AT, BHEBGEICBWTLTNAY v hR—)V

50

85 3% (20174E11H)

BEOHVPENII A L ERLIZZ LD, SRV
T2 BRI N A v MR =V OBHIFEIS U7z
FANTHY, WFNATy FR=VEFEZNFGE L
THMERGER D Z3HET 256, ARThrLE2
bbb,

A

AWFFENC S TN 7R T - F— A BIFRE O ARIC
wCEHBE L R

(XX #h)

1) fARIENE - &7 - REPE - REPHK - KBRS - 2
U - AL (2011) 7 idmdfl & EAUES L O
RO ORISR - ERUGOHTE W E. L—=2 7 F
%, 23 (2) :143-151.

2) PR - RIDEE - KReElE (2001) fiH sy 7L
NIZBIFBNA 7y bR =)V F — 2 O BRI TE I
B3 2058 © 18I 7 ¥ T L ETHERE DT — K557
AR— JkEENgE, 14 (1) @ 103-115.

3) HrBE - GHEER— - ATHIEES - SEIFISC (2009) R
TIERFLNC BT A RS L OCRHIRER) Sy — DLt
. RE AR, (54)  99-106.

4) RENGE - BUWEFET - HAET (1986) FHIZICBITS
EHMERORREEL Ty NI =27, HE3MHAINA F
AT =7 RAFRRETE.

5) B35 - INTHIZ - KAGZER - JLJIE (1999) J VU —
FRFORI]EARETOEZITONWT t HRANEF LA}
ENETORE NAF A H =7 A% 3 (2):
125-131.

6) Matt Brughelli, John Cronin, Greg Levin and Anis
Chaouachi. (2008) Understanding Change of Direction
Ability in Sport: A Review of Resistance Training
Studies. Sports Med. 38 (12) : 1045-1063.

7) Draper, J. A. and Lancaster, M.G. (2005) The 505
test: A test for agility in the horizontal plane, Aust. J.
Sci. Med. Sports. 17 (1) : 15-18

8) Little, T. and Williams, A. G. (2005) Specificity of ac-
celeration, maximum speed and agility in professional
soccer players, ], Strength. Cond. Res. 19 (1) : 76-78

9) Vescovi, J. D. and McGuigam, M. R. (2008) Relation-
ship between sprinting, agility, and jump ability in fe-
male athletes. J. Sports Sci. 26 (1) : 97-107.

10) Hoffman, J. R, Ratamess, N. A., Klatt, M., Faigen-
baum, A. D. and Kang, J. (2007) Do bilateral power
deficits influence direction-specific movement ptterns?.
Res. Sports Med. 15 (2) : 125-132

11) Markovic, G. (2007) Poor relationship between
strength and power qualities and agility performance.
J. Sports Med. Phys. Fitness. (47) : 276-283.

12) Markovic, G., Juck, I, Milanovic, D. and Metikos, D.
(2007) Effects of sprint and plyometric training on



KLy bR = VBEFITBUT 5 7 HEHERRT) DR

muscle function and athletic performance. J. Strength
Cond. Res, 21 (2) : 543-549.

13) Young, W. B, James, R. and Montgomery. L. (2002) Is
muscle power related to running speed with changes
of direction? J. Sports Med. Phys. Fitness, (42) : 282-
288.

14) Hoffman JR., Tenenbaum G. Maresh CM. and Krae-
mer WJ. (1996) Relationship between athletic perfor-
mance test and playing time in elite college basketball
players. J. Strength and Cond. Res, (10) : 67-71.

15) Sister SP., Battaglini CL., Mihalik JP. et al. (2008)
The national football league combine: performance dif-
ference between drafted and nondrafted players enter-
ing the 2004 and 2005 drafts. J. Strength and Cond.
Res, 22 (1) : 6-12.

16) HARY v 7 —aim (2006) HARY v » —ih &AL
B&74 VA0 7 4y bAATRY 22 b 48 4
ECHUHEZRD. JFA 74 VY ANVHETL K54
Y 20064EFERL.  HAY v 7 —1h4, pp.26-29

17) BRI N A v PR— VM b L —F =% (2011)
R THE,H 720D T 4 YANT 49 PER R

18) J. M. Sheppard, W. B. Young. (2006) Agirity literac-
ture review : Classifications, training and testing. Jour-
nal of Sports Sciences. (24) : 919-932.

19) FHELAL - RBE—H - ILRIER (2017) KFPLFINA
Ty PR=NVEFICBWTF—2BLOHADO ML —=
YR RWET O OFMIEOE R ARK—Y +
L—= 7 RE (18) 1 1-14.

20) Young, W. B, McLean, B. and James, R. (1995) Rela-
tionship between strength and qualities and sprinting

performance. J. Sports med. Phys. Fitness, (35) : 13-19.

21) Cox RH (2002) Sport psychology: concepts and ap-
plications. 5th ed. New York: McGraw-Hill

22) Docherty D, Wenger HA and Neary P (1988)
Time-motion analysis related to then physiological de-
mands of rugby. ] Hum MovStud, (14) : 269-277.

23) Carlo Castagna, Franco M. Impellizzeri, Ermanno
Rampinini, Stefano D’Ottavio and Vincenzo Manzi.
(2008) The Yo-Yo intermittent recovery test in bas-
ketball players. Journal of Science and Medicine in
Sport, (11) : 202-208.

24) Carlo Castagna, Franco M. Impellizzeri, Karim
Chamari, Domenico Carlomagno, and Ermanno Ramp-
inini. (2006) Aerobic fitness and yo-yo continuous and
intermittent tests performances in soccer players: A
correlation study. Journal of Strength and Conditioning
Research, 20 (2) : 320-325.

25) HARNZ v MR— V&M (2014) R 7 v b R—
IVIBEHOR  WETL KIBEETH)E, pp42-43

51



