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[Abstract]

The present study examined effects on basketball players’ performance of
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differences in stepping movements and the direction of a player’s drive, under a
total of four conditions: driving to the left or right combined with stepping with
open steps or cross steps. The participants were ten male university basketball
players. A pole resembling a defender was placed in front of a participant, and the
participant was instructed to dodge the defender (the pole) and drive forward, either
to the left or to the right. An optical 3D motion analyzer and force plates measuring
the force on the floor were used to analyze the participants’ movements. The
participants’ performance was evaluated from their reaction time, the speed of their
movements, the driving force of their axial leg, and the angle of rotation of their
body. The results were as follows: (a) no significant difference was found in reaction
time between the two types of stepping movements when the participants were
driving forward, (b) cross steps were associated with significantly faster movement
when the participants were passing by the side of the pole, perhaps because cross
steps provide a greater propulsive force than open steps, (c) differences between
the two stepping movements affected the angle of rotation of the body, and (d) the
angle of rotation was greater when the participants used open steps than when

they used cross steps.
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PRIy MR — W, BOERI 7 = 2)EBA(T 7 =2 R)D 2 DD F — L3 —E Dt RE AN
THEEGHT— NI DR — NG — L THBH(ARARTyMR— 2, 2019, pp. 42-43). BUEM O
BX, tHEF—20T— L(NAT YNGR TLHIETHY, HHFEONRATy MIRD LT IZHE
ORI TV —THD > T = DN T =T a—h b)) 72RO LNAL(E I, 1994). B
AL D720 D FFMEAATAR — W E BN T ZERRDONDD, NATyMR—LDN—)v b, R—)V %
REFLT-FE 3B EBEINTERWD, FEEL TRABLIORIZABHWLNS. 7 — LA DI
WY — D TRIT NV WA ORE RZ— OHBLRIT 32%LmWEIG THLERESN
TEOERIED, 2002), BWEO R THR—VAFFORENDRY 7 LV CHBEAHEIT S 13t 1IXP5HE
AN FBEEBE 2 HND.

L xt 1 OREICTHBERNBRI TV EZRNCTT A7 = AMO— A% BT 57— XK I7A47 1 &
FEXH, ZORIAT T — Il o TNIVHEROFm WY 2 — M T OS2 -0<5 | T 72 T U~
A=A LS BB D NFLA L VIR &2 2L | T T4 7 2 AB MG SE, W E2A—7 12T
D1 EWVIF B E A HENDEM NI, 2005). RIATEIETIE, WRAIOBAH L R — 1%
it SHREVIMCPEE DS & T 72 @ B3HHEEIT KT T v pREBEENAD(FH, 1994). 207
D, WREMITEEESHCCTHHHE | B (RN, 201DZ2 0 ICHE LB A0 03N A4 7
L— D ER D —D>Thb.

RIATEMEDS 1 A2 H 2L, e HmERE UM O R %z L THFEESA AR AT~ 7 (open A
TN EET F LD R E H L THFEZIRS I ART v 7 (cross A7)0 2 FEFE(H AR/ XAy
MR =V %S, 2013, pp.16-11)A3&Y, HFEDLEL ELLERNERTAT, ERTA7)D &Rk %
BRI A NE = DT D, RIATEEICBIT AT Z T8, NI4T G R LT DR
ERBB BRI T THEV P ARRAT T IO ART T D 1~3 #Hx B O AT T35 35
(BRI, 2017). EBAE-PNL (2017)TlE, EFE 4 F—2 D95, FFRTFAT D open A7 v 7 LR
FTAT D cross ATV T D 2 BEAZ—UEIL TS, ZORER, NI4T DS ERETF OB EFE
WMELT, 1) ARIAT open A7y 7 Tlk 1 HHDAZ L ZRKENTE, 2) AT H KL CTH iK%
EXSETWAHZE, BEW 3) A=A REEITHMAEEHL TODLIENRET O TS, Fz,
Park*Yoon(2018)D# 5 TIk, HRIATENEICREL T, ANy T AT TR DRIAT AL W AT >
TN ERNIC G 2 DR ELEZ AL, cross AT TlL, open AT IZHART, ATy 7B OEH
DB ENEE N RENIEERL TV,

EBEOBHGE TIE, BRIXRR(T A7 2 AR T 2 ADON B SLCENE )G U TR 7 A 7 B8 E
(KEFHRTAT, open/cross A7 w7 )VEBINLRT TR0, LLIRND, 4 "2 —2DRITATH)
TEDEWINEE T —< L A RIETEBICOWTUIR BN RSN TRV, ARHFSE ClriEE) S
T —w I AELT, MOGRE OB ENE R, i) ORBBLIOT 47 2 A RO RGBS
HL7z. ZOBBELT, EHELIX, FIATEMEZT A7 2 RO — A28+ 57 —ThHIEN
O, BRIFEMELEEIITY, MEBEILRNLY, T 472 AERNTZEOT L —0 B HE R
RARBADZAY, SAD F 78 E) e KD WEBIINEE THHEEZ T THD. EFLd 4 RF—r
DEEDOZRZIRT DL, FFEHECEFICL> UIA R RIEMRIIRDLEEZOND.
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ZZTARMIED B, NAT YR =V ORIATEEDEE A M LEIERB I ORI A7 S a oiEw
BT 4 — < R RATTHBIZONWTH LN T 52 LU,

. 5k
1. *x}5

KFZDINZ "R — VB L TWA S T8 F 10 4 (5 F:174.86.0cm, (A :74.94+9.3kg,
i :20.1 1.3 5%, B 9.8 2.8 47, FIEF 4, K@il 2 SICpT@)axtglliz. FERITE
LD, MRFITIZ A TR OB E 238 L, WF5tH ) DREZST.

2. EhERRE

FEBR R OBERE % Fig. 1 129, X RE ORIGTIZES 1.65m DR — VAR E L. ZOR—/VEMEF
FAT 2 H AN TTC, HRF IR EDD LR T UMLE (AL — RV T a2 IR R
L, K=V ZFFSE. R O@ESIZONWTE, TA 72X —BEEREPRDIBEO O ES %
HELZ. FHUIE L, JREIZ 4 = OEEDIS 1 D2 TOIREL, XtRE ORI K-
el EEER LIRS, B =T FICEERMIC L > TR = MERIEZIRRL, X%, T<ICR—LE
b>bbf$747%ﬁ1’ﬁ%ﬁ5;9ﬁ%%a: ERLTz. RFFETIE, JREICE-T, BifERBE AT
FENETHENDLZEEZMET DD FRMICLAAX — M KA R L. 2, EEOBE Y m
IZRBWT, BIEBIBH A T A7 2 AR TF OB R EVIT RS R E L.

HFXIRTEERHRIANAS(128)

@

ERS4T . aBRS47

&1 openRT YT (BSHLEMNE)
2 cross ATV (BSH LB M)

ZH3 open ATV (BEHLENA)
&4 cross ATV (BSHELEME)

T+—RTL—k(28)

Fig. 1 EBRARDHEMERTATEED 4 54t

KGE VIR —NELBLOENONDL TR IATENEE T 20 R LKL 2 &R, 2 Eh
FHRIAT, FERTGAT EMES). E72, 1 A H OB LA open A7 v 7L cross A7 7D 2 bl
7o B4 FMER 2 FIEXAT YT 2 DR IATEEZENE 1 5 SREGRL, 1 AIZ-DE 20 [H
DRIATENEET o Z DZFRL, 42 200 MEOBIET — 221572
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3. BT
F—RZIEIZIL, FER R ITCEIES T EEE (MAC3D System, MotionAnalysis ) 2 DK
K FI7HBP6001200, AMTI #1880 % =, FHI=D 7 2 B0 P Te L IR I A7 (Raptor-E)%& 12 &
REL, TV T A 200Hz ISR E LT, MRE T, AF—IRYLar T 2 BORKR TG
:E%ﬁ%h%h@ﬁ%?u\fiootﬁa%w: IR JF DB 7V 78 e #0% 1000Hz SL7z.
IRIMIR IS~ — (B AR 12.5mm)Z % 8 OB ARKER 34 AT LR — A DOhy 7 EARPLD 3 T
T AT LTZ. <7~7W>ﬁ£hﬂ 1%, ~Lo A Rv—JtyKadaba et al., 1990)%~N—2&
L, ZEHD BB E RPSISEIN~—h %2R LT,

4. 15 5L

ETCOFT — 2% xt G L L. GHlIlT — 2O irics WX =k 8 Eotry 7 b =7
Visual3D(C-Motion fH8)Z Wz, E—alFx 7 F ¥ AT AL RO ~— T — DA
B F — 2%, a— A7 (L& (4 IR Butterworth B 7 ¢ /L%, cut—off J& ¥ % 6Hz, B¢ B4 1E
HONZE o TR bz, £z, IR )T — 2220 T, B—/3A7 ¢ /L#(4 R D Butterworth 7
AV, cut-off J& I 18Hz, KeFIAZAHM EH VI L > T LS Tz, ZE D cut—off JE I EIE
¥ 720 M L0 ke 72 (Winter DA, 1990).

5. o#r

KB R IEAE R LT, AT % Yo i, SR EJ5% Zia B, Yia BlE Zia, SO S DR D TS
V% X BHCE T D ELT. K~ — I DJEFET — 5254 LI IRORIKY 78T VR L.
B R% 14 27 A NEAES, (RerEs, LREES, A+ 50, B8, KRR, TR, 2EicadiL,
TNENDET AN ZEEHLT:V~7?7§\E%“E&)‘/I\@)%HTF£ ERE RO, Fo, KT AT
1T, HARE S EMEE B (Winter DA, 1990) B X MEMEE— A MO #HRE 5272, K7 A POE &)
SH DG RKELO 3R ICERE T U, BEERMEICRT D3R R OB 2 Video 1~4 12
. video 1 1XERTAT cross AT 7, video 2 1ZERT AT open AT 7, video 3 1ZHARTAT
cross A7 w7, BEO video 1 ITHRTAT open A7y 7T OEFHAFERO—HITHS. 72721, R—iZ
I~ — RSN o 72728, BIEIZIIAR — U IZ R REN TRV, FRENOE)E T —H T,
S DORTITICR— BB TEY, ZOR—LOBRRNLRFICE DTN, FHllEICE->T
BRI R ST R R Z R T,

F‘?%f@]f@ IT A7 2 AEDO— A& T HT L —ThHHIEND, BT THNLIIEX (I

ZBRIF IS TE, ZREEDBRIZIE, KVEHICBEIL 2030, 747 2 A2 RN ICHE T L —0

HHEZRKDRWIENEELE X 2. 22C, KR TIERIATEIMELTAMG 288 LT, Kb
R[], 747 = A& R<BROBEEEE, Bl CRESNOHELE N B LI OT 47 2 A% R<EE O R
BB B LTz R BB IO, BIEAENRRKELBRDLIEICEST, TA7 2 RE RN THD
T —O A B EME/RDEE ZFHE BTN 7.

BET =400, IRD 4 SZFHIEA &L, 1) ISR F(Reaction time) : F HIITHA BRI G A37R
—/VOEE A BB T D E TORH. @R A(LLUT, Passing ROERIL, HARELOAED Y B
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(HEAT T 1A R 5y DA AR — LD Y JEFE AR A DR R L L. ZHUC kY, S OESZ A 15, 2)
Passing IRFIZ331T 2B R EE 0 D K- N O S B I (V) . T /D3l B 4 T O B O R IR0 B
L, KRS58 B (X A 57 & Vi B DB BGRE) DR ESE Vi ELTE. ZHUTED, T4 7 = 2%
BB DB E HE A FAG$5. 3) HHIBLAD Passing W £ TRy RI&IFHIC 3517 2802 I/ 5K
BRI Kiay BT E Yian B53 DA BRI 1) D KAEWRE H, GRFxy). ZHUZERD, Bl CTHE
SENDHEME ) D RESEFAL$5. 4) [FINEA L, Kk 7 A O 7 EEAE R & B R AR R Lo
YA AT — AR, Passing FEDIKEE 7 A ORI EDY ORI A ELEEFRLTZ(0 vu). AT
AT TCEHKEFEDVDOERAZ IR, ERIA7 ClIFGHEDYOREIERE EE U2 (Fig. 2). ZOFHIMEIL,
HELT 711 (Y B 6§ DRI FE D [ & A2 K L TEY, ZOMENLT 47 2 A< BRO RO &K B
RS 5.

ErS47 =1k )
R—IL
—y ——— v _———
etrunk + 49’ @ . § %{+ etrunk
--‘.l".

Fig. 2 K7 A M OEIE M B D E#. Passiné H#@{Jiﬁ’#'kf%VF@iE??ﬁFﬁl61?3“?5%%%%&@@@
[FIhE S . HRTA7 TR R EDYORRZIE, ZERTA7 TR EDY ORIz IEL LTz,

-, BETOHFAEKELOMBIAZBETAH-DIC, HFEBICBITHIAZ =R a BN
Passing RS CO LM 8 JEAE 7R — /L O B FEFE 125604 AFE S FEAE 2B H LT~

«

6. Ht

+LE

4 R OBWEZ LITEOLIZEHATA B (ROUSRER, Viass, GRFy BEDY 0 ) EAZ—FR Y v as b
DT ML E FEFE O SEE L AR R 72 2 3R D 7-(n=50). I, RO TiE, — ol &S o
(two—way ANOVA)Z W=, 3T CA B ZEZNROOLNT-HAIL, oy 7 =DL B IV EL1T

>7.

{1y

I #&R

HEMWERMICB T DK EENOE LB B2 L8z Fig.3 (R, 22T, R— I LEE
JEREL, ZAUCHE R )22 OB O L EZ RO 72, BIEBR MG ORI R 3 — L DR & 01T
HETOMIZRT. KRBT DAZ— R T T2 TOKN-E O B E EFEx)IE, ERTA
7 open AT v 7 T(-0.224+0.04 m, -0.63+0.14 m), HRNF AT open AT > 7 T(0.21£0.04 m, —
0.62£0.14 m), /AT > cross A7 7 C(-0.21%0.05 m, -0.67*0.14 m)BLWERT AT cross A
7 77C(0.1940.05 m, —0.64+0.13 m)ThH-o7z. ZOMMD open A7 7 DO ELHBNE, BIEYIH]
IZ— BAR =V ES T MA~BE T 28k ABES V2. — 5T, cross A7 w7 ClE, R—L b
NDOTT B EL T,
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EANE (m)

Fig.3 & #E{ERMHFICIITDELIBIOFE. R— /LB A TR L, THUTH R AR OB O FE3 45k
726D (n=50) . BHER D RE RN — /L OMET VKT OETOYRIZ R T

FNENOFHAE BB T D5 MO LR R 24 Fig.4 (3. RIGKH (Reaction time)
FIEMOAF B ZITBO LN 5 T2(Fig.4A). Vous & GRFxy TlX, open A7 v 7 (2T cross A
TYTDOHFPABEICEWEEZRL, 22 BEERITEO LR 572(Fig.4B-C, p < 0.01). Passing D
Rt 7 A ROBETT T NI T D EEA FE( 0 wud) % Fig. 4D (23, [BIFEA BEE £, Fig.2 1R
T THY, EHRIIERT AT EETIIRFFHEIVIZ, AR FA 7 @I EHEID ISR B e 4

1T, 0 wunk T, cross A7 FIZHRT open A7 7O BHEIZE VMEZRL(p < 0.01),
&_\‘Eﬁzﬁﬁ muy)ﬁ)ﬂfiﬁ‘/)ﬁ_(lslg 4D)

(A) 1.2 [remmmmmmmmmomeoooees

A EFSAT (B)3.0 [rommmmmmmmeooe s
N.S. O HF317 —X—— XEMEALL
C) —~
< 1.0 % ----------------- @25 +<‘|3
£ £
+ 1
c ?
e i S ST2.0 pee--- + -----------------
3
o
0.6 15
open cross open Cross
© 49 o o XERREL o)
2 @« 30
0 0.8 Fooo-efemfreeeo- 3
e £ 20
4 © 10
L O Tt
0
0.4

o
open cross

Fig. 4 £ 5HATE B 2B A5 [ 0 o) A YR 2.
(A )i~B5 [ (Reaction time), (B) Passing FFIZHIT A H (R E LD /K FEH N TOEE (Vpass), (C) F RIS

Passing Ff 3 C O W ) F PHIC 31T DR X I #EAT 5 18] il 40 D e KA (R E I, GRFxy), (D)Passing FFD{Kipt

T A NDHELT T BN RT T DEFEA FE (0 trunk) . OLAIZENENERTIAT ELERTIAT OIEEE, =F7—
N IE AR 7= AT, *p<0.05, *kp<0.01
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V. B

B T U S D3ENZ L~ T, Passing BRI T D H AR E DO (V0uIZIE, A EENROD
N7-(Fig.4B). /AR TAT EHIT open A7 7 L0 cross AT 7 DTN, Viuss IMKEL, cross A7
T DORITATEIEIL, open AT 7 IOEBENEE N KERDIENRBENTZ. TATHIEICEB VT
cross A7 7 EIEIL, open ATV IZHART, AT BOBELOBENEE DA BEICE NI ENRE
T % (Park+Yoon, 2018). 7z, il (Z/E M4 2K ) O HELT 5 11 5l 53 D g RAE(GREx)IZ DUV T
%, open ATV 7 L0 cross ATV DI EITRKREWVEWNIFE R NESLNT-(Fig.4C). ZOHE Hnn
5, open AT w7 EHERL T, cross ATy ITEHIICHEE 1 25T WEIE CHAZEARIBL TS,
ZDTEN, cross A7 IZBEWT, HOLBEIHEA D LIENTEIL—RF-LB 2 b

— 5T, ROSHERITIE, WFNOSREH TOA B ETROON T (FigdA), FIAT HRRAT v
ST E ST, BRI B M T RS CERW I LA RIB L CWD. SR RIICH 54 5THHE LT,
AB—=IRT v ar kO REOER —VHI OIS, B HLUE 2B ORAT v 7 B2 E DR
TRARDAHREMEDL B 2D, BN 21T 7. TORER, 4 FETHIKRELER— VORI
W, RESERDENESRMFITAR-72(Fig.3). £z, 4 K TOAT v 7 K (/ cross:0.81+0.18m, &
open:0.85+0.17m, 47 cross:0.82+0.22m, 45 open:0.86+0.18m)Z bk 7-L2 4, AE7e 7%
LRl EOFMEICEBNTHRUBEDAT Y 7 R A HL TWHI LRI, DFD,
AT, XRE DY E A HUBMER K E B> T2 813 E T WEHRESR ST, 7272
L, AT, BB BEICTORTIAT HFREAT Y T R 2R EL TV, EREOT L
—HOISNTRMIZEDE TR IAT HMRAT Y 7 Fh 2B IR T 256 TiX, BEICk> TRISK
FICENFAETHIEEEZ LN, SRITERT FALE2HETLILENHLEE 2 L.

WIS, RRREHEA (0 )l ZBL T, A WTIORIAT HAIZEBN TS, SRR HF TR
— N 2T 5 05 RS2 B ESE TV, ZOEEL, WhdbTRANCEZANS  (HIE-A
Wi, 2017 ERRTND. 708, ERLOM USRI DI DA EDOEFRIT, ARWFIEIIS T DIk E] e /4 AL &
JIEFFITARD. ARAFZERE R DT, open AT 7 D)5, Passing WO AR [E]FE 4 B 3A BICRE
Moo ZEMBH(FigdD), open AT Y7 TlE, TA47 =X =& BT R R REIRD BB
72 TWAZEAERL TV, Passing REDZEBA O AIFI % Fig.5 17 . ZOXKITIX, HR7A7 D open
A7 7 (Fig.5A)& cross A7 7 (Fig.bB)DEEAZ R KA D HELE L TWD. 2O open AT/
T, cross A7 w7 JOBIREREIFEM EENKENST-H B ELT, M (ERTA7 TITEAE) OALE R Z
ATz, DOFEY, cross AT YT T, R— VT AT = =R TR — VORI DT80
KHREX, TAT 2 =R =V EfBININA A=V E R D, (R Z MG i R &I DB & %
Lotz B 2 bz, — T, open A7 w7 T, MR FIZHDT20IZ, MBEEIXT 472 F
—IPBIREV ML EIZR — /L& ¥— 7§ 572012, Passing R W THIRSRE IR T2 BB HERFL QT
DT RVNEE 2D,
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(A) | (B) ‘ ‘

Fig. 5 fARTATEIED Passing FEIZI 1T LB OFHAGF 27~

(A) EOXBUFIENZEIUTAEARTAT D open AT v 7 5EE cross A7y 7 FIFEOLDERL, BEEH]
FHEDPOBIEL T, RIS ER RSN AR (3 5 MO RED I, Rt 7 A O /T AR R
R, R ORI, EREFEEREZRT. open AT v 7 (A) 1L, cross AT 7 (B)IZHAT, &
EBAREEFEL TODEE T B300D. SAT Y MR — L OALEIFFHIIE N Qoo BficERS
NTORND, RO RIZHD

V. 5% ORIHRE

KRG TIL 4 NE—V DRIATHHEIZOWTIRFNEAT 7203, KOFEMCEENS mA e T2
BT, A% omRRREN RSN, £, FOSEBORIEICOWT, KERTIETOITHEECS
G i) 2 e~ LT, JOEBPZRREZIAE T 50 Thiud, BIFREZL B AT R T 2525
FHAL (22 IET A7 2 A XA EL Ta— R ES R O)NLELRD, ZOXH R EE#E
FTHIEIZIY, BOSKRITMA TRBCHIBTRE /) ORIES FIREIZRDEE X BD.

VL. £&%

AW TIL, NAT Y MR—IVDORIATEEOE A M LEER LRI A7 FH M OiE N EE) 7
F VAL KIET B OWTHONCT 522 AREL.. 22T, EARIAT HmE, 2 S0
277 FM(open & cross)D 4 FIFEORTATEEZSHTL, MM OFHE B OENEZHA LT
HE) T 4 — v A, BUSRE LB BN, #EHE ) DRI LT 7 = A% B O R 5
D 4 DOIRTGA=HTFAB LIz, RAFFELD, LU T O A7

1) RIATEERED AT T EHEDE ML > TSR A B Z2ITFRO LR,

2) open ATy IR, cross AT S NZLDRTATEED J5 73, fl R CR &7 HEHE J) A 5 i T
D720, MET A7 2 X —DORETVIRTHEOBENEE N EICKRELRD.

3) AT YT EHEDIE W, FHFT 47 =¥ —ORE T VHRIT DB O Bl E A BT 2% L E
cross AT 7T open A7 DN, BEIFEA ENA BIZKE)Ho7-.
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