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PURPOSE This study was conducted to investigate the differences in defensive
response strategies according to player expertise, offensive direction, and the
presence of deceptive actions in a one-on-one basketball context. Specifically, ground
reaction force (GRF) distribution between both feet and center of pressure (COP)

Correspondence* o . . . .

Dong-Wook Han variability was examined during the initial defensive movement phase. METHODS

handw@jbnu.ackr Participants included seven skilled male university basketball players and seven
novice male university students with <3 years of experience. They were required to

Key Words respond to the visual stimulus of an offensive player performing either a shoot or a

Basketball, Expertise, GRF, directional dribble (left or right) on a screen. Upon presentation of the visual stimulus,

COP, Preparatory time, the participant performed a defensive movement from a designated position.

Defensive movement A two-way mixed ANOVA as conducted on variables, including the difference in
bilateral foot contact timing difference, preparatory time, GRF asymmetry, and COP
variability, with expertise and offensive direction or faking condition as independent
variables. RESULTS Experts exhibited a delayed but more differentiated bilateral
foot contact pattern than novices, indicating a significant effect of expertise. They
also demonstrated a higher GRF asymmetry. COP variability in the mediolateral (ML)
direction revealed significant main effects of both expertise and offensive direction.
In particular, experts showed greater COP ML variability during lateral drive situations
than novices. They also adjusted their preparatory time according to the presence
of a deceptive action. CONCLUSIONS Experts used a gradual and asymmetric foot
contact strategy during initiation, characterized by higher GRF asymmetry and
increased COP variability. Therefore, they may adopt a more flexible and anticipatory
movement pattern, enabling stable posture adjustment and directional readiness in
dynamic defensive scenarios.
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H] Akt &5 FH] o ARR 752 5 Y-S LERdeh
RHA, AA 5 B7191A SR AT 344 3 FA Yol
2 AESHA 1] ZAE AR sof 5hH, o] oA AR %,
g, e H& Ao tgste &4 &8] 580l i 58
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BEAR ] AT A7) Ante] AA 240 AHAA gL &

2= AtHDing et al., 2024; Lyu et al., 2025). d& £0], & 41
Al ZHo g w2 2ol FA2 TAA] S Qdo] EyFo=R
SO, o] F $2H| 9915 FH o= o 9 Fa5tch(Leidersdorf
et al., 2022). o213t Fo A= FHRH ZH] EeF A4S o
=299] 2R 9Jo] 2=u] ATt AHAQ YL u|H 7| wRo|, &

H] 3o A Yeht= el GRF Bl&oY ‘Q’ﬁ Z4l(Center of
Pressure, COP)2] 54 £45 € a7} Q.

F] GRF B2 414 24 dgo=2 & 4= 9=, ol=
AA7E O AREE BHHOE Aojgt AR 4 HH(Newell
& Vaillancourt, 2001; Ko et al., 2013; Ko et al., 2017 Ko et
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o, COP9| ¥ :
w2} AlF Ol% Agko] dbd 5= 5= AR &,
FoAE HE $H[AHs P 2F GRFE f-9oHA 248sto] 884
Q1 g EAtat 8] HEg PAdohs WY, BlsEAte ol S
o] u|gsto] WoF M Ay Ei= SH] FH| Aol BT 7
o] =t}

o|e} FAFRE "“%’r & Wang et al.(2025)9] dtolAe 5+ A
O Bk S Al ' 7F vt o] SpH] ATl 9 P 5 Sl
< BI5HH, GRFE 7|WHo & & vAg BA49] F3/4S AxRst
oot 22u REY] Ay At 5 AeEY JAZ sEolv 5
2] olgi}t 2 Bl A Thadt ok WS A0 FYFEo] e A
Zo|th(Berberet et al., 2024). E3SF Arboix-Alid et al.(2024)2
tho| 3t o] Aol A 9] 2 e Mol whE 2 Aol & 4
stalot, ARl 719k FARSE 424 Aol A Y A eAY T
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o], 34| & TAYSt= GRE] RIARE 243} o]of] HEE= AL =
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FE AZT Aot}
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< Eﬂom A8l Z3t=371(y,)E TA A A5

Aol ohA, BE tjARte] A178HA o4} o iE ERlsHylo
AY o] FYAE WLolth o] % Ao Ak}l W %
Als] dieta, S8 ARE IR HSE 9
EX 02 AMESHA] 43S QFsttt S AY =F g2
A7 o) T4 E Qlel] o o4 Folsty] ofE B FA| AF

TEE = U FE8 A

i
£

.

do
%

o
re
4o
o

£
10 ox

1

o

juiei}

https://doi.org/10.24985/kjss.2026.37.2.203



Expertise Differences in GRF and COP Variability in Basketball Defense

205

/‘\___]

ool

=

1. 24k 71 (BMS400600)

GRF £74& 93] & 2] BMS400600 A& 7|(AMTI, ©|=)
£ AHESIRlEE o] AHlE2 2], AE, 190 #L ‘%* Fo] ARt
& AYsHA F73} & AFolM= FE 7ok £329F COP |
T 22 AHA 9 At EAS FAHLE BA5HITE Renner
et al.(2022)°)] TEH AEZY B Ak 9 HulAel 3l9] Iy
2 100HzA & 25 AFra 2%% 4 Q= Ao HIEY
o} wEhbA 2 Aol A AREE Hlo] 5+ o9 57134 AHsk
715 &3l 100HzY &S Fo48 "ﬂﬂ&’iﬁ} HE dolEe=
T4 B9 98, Aok Fuk4 10Hz9] 43 419 HE YA HEE o]
3 Wl P = AHQuijoux et al., 2021).

2.59%

H AT A AAH 5IAAS ATtEE(Apple iPhone-12)& °]&
Sto] GFEAS. P2 AA 579 10 1 A= T A
Adstr] Aell, EF Fule A 7101412 Aokt FARE Eol2t
Aol WASSIch B4t & BARNE Sel ¥ AFE 7o) A
Patel, %, 92 B3t A% 54 5 shto] 34 5AL Ssiar.
% 1579 ol A=lsiont, 4 ez 59l o] matEls)
o o] % 293 B35t 27 2= BAAE A 15 o5
5248 ANslo] wr} o5 A HIUE BHE TS THHI
O S ETHE MAS] Ao Be AN SAE Baelz 4
=t

&2 dve s 718EEds(RB)Y HE AAH S
(IRB No. 2025-02-008-002)& ¥ & =it 49 HAl=
5 8 S 785, oF 3m AR 9 shHo] 44 F4dol Al
AlEE =31 E *2‘5]"“:} ol 7Azle WoeAH A 72 9
2, 259 A7) & 25t} A7R7E A s Alofel 72
glo] ge & A=Ss dAHeH, AA 57 B711AM Sl d%e
AABEAL EH|sH7]of ARt Az A=A FAls 8ol AA
S, ARrE 7] ghef A AT AP AR R
el Z2HA TARL] St = 9 ETF WIS IS5t ofof 4
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S

Fig. 1. Example of the experimental setup: A) Pre-defensive ready
position before movement initiation. B) Foot contact on the
force plate during task execution.

sto] 4u] 2L 4k Zo|AAtkFig. 1).
A dolg S AWsHA st A9, BE ATt W
9 52 gre orare Aol Folstaict Awnle wlojHS Yust
A 47517] 98 BE oAb A4S 28514 2 AgolA A
o] oISt Wk Fie gre G 282 Holxo] o] U &
2 pefo] weh AeAo s AgEglon, Awite s HER g
9lo] vlmeldo] WAISHA] =S FEASAL. A 44 Aol A
TAZL AEE Boln] AR AYSAL, AL A 23
Ao] 3519] A% 71512 ATWAT. B, AFARE 4F F u
SA] o] Amutey] o] Sol7HA FHlshH, A F7 Tl
EAIE QKo G| Hold AL skt BE Fols B
A AY IAZ 158740 4] F F e vk Sgsiolnt ol
WE=Ae E3) AR AES Folk SAl, B4 7 sy
A7t

£ Haosl] A8 S 74 A7k Fol Susielnt.

Zy 2730] Hisf 23] ¥k ézi dolgE 7IRteE,
SEAQ Al mAR ol g AR HE & A sttt 254

% 1~23]9] %4 %koﬂ s H= A=
AR 2 15719 fragt
Are 5T Y B4 F FL
GRF HIEH’EJ"JJ% v & *171} E< Aeeh] A8 ot 2
= A XSS BASHIHFig.
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Fig. 2. Example of GRF analysis according to participant expertise
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1. 28 A9 A1A #ol(d on)
A 2% of Aol A& g Azt Aoz, 28] 52 A
Al FE k9] AZHA Aolg HERAS. S ghe] dHigte] 245 7

o] WY Al 1Ao7t Ark= A vttt

j1A)

2. 4] AlZH(preparatory time)

o] BF AHEHE7] 9o A5 ST AHS 7E0E,
GRF7} 10N oo 2 944 AZt AH o]F 10N oJst& HF4adh=

ANA7IA 9] A7+ &3 THChien et al., 2017). o] =H] &HA|
oA AA A lo] AZE]7|7hA] 9 ] AlThE o] gt

3. GRF "1 4 (L/R GRF Asymmetry)

GRF Bt &4] AI7E B2t A GRFE @28 GRFZ WHe
H&9) Hot Ahiglo|t}. o] g2 pH] 52 F TF o] dni o
s 1 AeA UEH, #to] 10 7SS 28 g3E 9
v gt

Fzy

GRF Asymmetry = = Eq. 1.
R

4. COP ¥54(COP ML/ COP AP)

4] A7 59 COPY - W (medio-lateral, ML) 95 wF
FH(anterior-posterior, AP)Y] A W5 27z EFHALE AFES|
At ol o] S& F AA AT AT olse EEH AEE
Ak o2 §rlet 4= Q) x| Fo|u}t

A A

H Ao MATLAB 2024a(MathWorks, USA)E &85}
of 7} HQl9| Ft= AFEsta AlZfE}etgl o, A= AFE= SPSS
26.0(IBM Co., Armonk, NY, USA)S 53] &4 245} ct.

A, SAZ &AL} vs. 2R T4 HFHx, &5, AHS =
HHRIo & o], - XY AR Apo], &H] AlZE, GRF H[HHAA,

COP9] WEA4(COP ML, COP APYS £&HQl0 2 § 2(&a4) x
3(F2A HF) ol A HHESA EAREA (Mixed-design RM-
ANOVA)Z AAIsH31tt

G208, &R vs. 2B HRIE & AR IE
A2 vs. PE SHRJOCRE HAstal, 4] AIZE, GRF H|tiAA,
COP B34S SEHRICE 3 2(&HA) x 2(WQE /) old &
A MESH BARRAE F7IE 6tk A9 5+ A &
= 4228 a7t Yehd 39, Bonferroni AR 24 9l 1§
7k ApolE BA5HIh BE BAA §9¢E2 058 Aol

£ ATolAs FEY A A1 Aol &H] AIZE, GRF B4, 1
21 COP9] ¥iE/dol theh dik= oh-23t Zth(Table 1).

HA AT o] w2 - AY A Zjolg BT At
SUAE 2EAEG L 7 AY AlF Apol7k B & A0 R £34
of w2 9]t Afo|7F Urepstth(Fig. 3)IF(1, 12) = 14. 69 3, p .01,
n,. = .550]. §HH, wpeko] = autel s34 x o] AsakgolA
£ BAHCE F3 Zo) 7t vrEhA] gkttt ) .05).

FH A7ZolAE S0 2 folgt Ao|7F YEhA] koot
(p > .05), W3Foll wet foJ5t Zpol7h YebstthFig. 4) [F2, 24) =
11.651, p €.001, 5} = .493]. FAH LR, 5 S& o tigt £H] A|
7to] #9- ExtEct folstA o 71 Ao& YeRdtHp < .05). E3H,
A x Y A2 F-95kA] AdThp ) .05).

GRF | QoAM= AL 2 EAET BFH0 2 o &2 gt
< Ko Aol et §-oJgt Zfo] 7k EbITHA(L, 12) = 14.693,
p <.01, 5, = .632]. o|2|gt AFte] B v (Fig. 5A)2 2 G4
(Fig. 5B) (Fig. 50l AIAI5tAtt. vHd, 3 9 &34 x 4T
A5 a8 AlE folgt o] 7k YEpA] F9ktHp ) .05).

COP HEAol g #4 A, &34 x WY 4szhg gt
RS YEFFTHAR, 24) = 14.800, p < .001, 5.’ = .552](Fig. 6).
ATRA A3, 52 FAOIAME SR 282 7E |-9]gt Aol 7t

Table 1. Group differences in GRF, COP, and preparatory time variables (Mean+SD)
Variable Condition Novices(M + SD) Experts(M + SD) EXP DIR INT
A(S)“ Overall 40+ .07 53+.08 *ox
) Shoot 452+ .17 4.64 £ 81 ¥k
Prepara(ts)ry Time  Right Drive 3.97+ 21 3.48 = .80 Hok
Left Drive 3.76 + 23 351+ .43 e
GRF Asymmetry
+ + ek
(L/R) Overall 99 + .22 3.81+.29
Shoot 44.39 +19.80 49.64 +12.79 ok ok ok
C(OniI]:;IL Right Drive 34,52 +17.08 86.65 +21.32 Hkx *k Hkx
Left Drive 34.00 + 18.48 93.11 +29.94 .
COPAP Overall 56.38 £25.46 51.01 £10.32
(mm)

*p <.05, ¥*p <.01, ¥***p <.001
EXP = Expertise; DIR = Direction; INT = Interaction
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Fig. 3. Expertise-Related difference in bilateral foot contact timing
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Fig. 4. Effect of expertise and direction on preparatory time
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Fig. 5. Expertise—related differences in GRF asymmetry: A) Mean absolute differences, B) Overall distribution during performance
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E E
|
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o] 1T O
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Condition " P<.01,* P<.001 Condition

Fig. 6. Effect of expertise and direction on COP variability

EFHA] gioront, #9- S0t Aol AE At 2 AR 95t
Al B 2 COP ML W53 Ethp <.001). ETF HAR HL-,
9 Eut Ao A 9] COP ML HEA2 & &0l v3] 3251
Z7kete Ao& Yehgthp <.0D.

9, COP AP(SHT ¥i5A)olAMe s34, F3, 94 x Uy

kjss.sports.re.kr

A5G BRoA BAZoZ o5 Ao|7F YehtA] eoktHp )
.05).

F7H o2 £AT) HRIE 52 {5 @2 £H] AlZE, GRF H]
34, COP MEAldl tigh 24 Ay oh-g3 )

WA, GRF H|HAAAT COP ML HMEAoAE &8xt Ftho] %
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Fig. 7. Effect of expertise and feint motion on preparatory time

B ook §o5H 2 S 2ol A 2 Fa3} &
A=At [GRF HItHAA: F(1, 12) = 15.911, p £ .01, 5, = .570;
COP ML: F(1, 12) = 40.085, p < .001, 5,> = .770]. ¥bd, COP AP

5ol A F8E 20| 7F YERtA] 9kek(p ) .05). TS HIQIE
& fFo] OE FaI= BE HEeoA 5] E4THp ) .05).

SHH, 4] AoAE 384 x HRIE 527 §5F 1 45AE

77 FoJotA vebgtthFig. 7)IF, 12) = 6.078, p .05, 5,’ =
336]. AFEEA] A} HQE F& o] gl 2ANME £bATL 21
AHTh o Fo ] A7HS HP o, HQIE F&o] Qs FAA
= 5 e 2F s Apo| 7k vrehhA] ektTthp > .05). EgF 3R}
= HRIE F3o| Q= 2A0A EHAlTto] f5kA S7F WA
(.09), 2HAE= HRIE 52§53 T2 Zfol7t YehtA] ekottp
> .05).

= o
2 ALY F8 HH L 57 pH] oA g0l mE FE A
HRFE(GRP) v 9 4 F$4(COP) ¥s42] Aol ++3st
o] QAch. WA $=H] X A B HA A7hS v Wt xR}
ZRAET o 2F 2] Al Zel7t o & Z o0& YEhgTt o]
AT o] Aol AYS off RAYA FH o7 Eeks, F
S AFE AAH R o|FA7H dAHOR ZQot= A
252 AJARFCHFujii et al., 2015) ¥HA, 2 EAE= ik
A0 H2A FA 5t 459 Hn FHE AYcks TS
Bt} o]#gt Aol= A 1Y W4lo] Bt vt H o]
Sk eH] ZA| FA4 7“]5'7‘01] 71RkSHIL Qg2 Kol &, —»/-?‘?‘i

HE 8-S WA Hd & A A Bo]g o BHE -2 HAES

, 58] AAE Bk XU-OV“ £ £ = 7|9 Tkt o]
Fi 9] 22 A2 FAoka, e B A Fdfjof oh=

Z(shuffling) 7]&3 EATH FHo] A & Ath(Leidersdorf et
al., 2022).

o e orre l‘ll‘
o

E
8o

1l

o

L
19

S

o T TR o)
o = o

AR R, 57 2 tho| st Ax =oA= FASH B HEh
9 ulAIgE YA 24 FEo] fH| FFol 2AHAQ JFE nFth
(Dos’” Santos et al., 2018). 2K A}o] W} oFd M= &7t ¥k
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Sroj= fET = 9oy, o] & ek A%l &
373 EHoA e QoA 28 7FsAdol A ‘_“ﬂ, &A= "c]'
9] AL gololil AAE 2ET £ U= AAAE FET A
oA WAFo 2N A=Al 48] FH] FeE FTTHArboix-
Ali6 et al., 2024).

ARHo R, B AoAs o] Y Al Yk A Erolyzt
Aeko] o] whet Zo|7h et L o= Tt A £ H Tt
FH] 7)&olA 253t eolY 28 580l B& 38T = USE Al
=g

SO 8 2 AFoA] &Rl 2 HAL ZF oH] Aol 4 9] GRF9
vt /g7 COPY| WE4 Alol& ERlstaA} ottt 1 A3, &3
Az 2B B3] GRF HH3/dol o #9kom, COP ML 2]
He e FotA o ZA vttt ole sHAE ol +5ot
A AFS BAA = B4 AgE, E4 @] FAE Aol o
=22 FH|5l= 5 o)1 AFE Q] 229 2 HHAlS #2517 9
=& AARIE
olgigt Adt= 71E€9 HA AA| Alo] A+ETL TR Yz

o]&t}. Zemkova and Kovacikova(2023)9] e Ao uwl2

A, &S, =21, O‘F:ILE‘:}OJ’;]'&EQH 7@31 +3 91 &
—’F‘“Eﬂ Zholl #Ago] B EG o, o= &5 HAE FHok=
oAl A5 A4l 24 5Eol °ok%ﬂ9d7] fiEo g siAH
AREH 0 2= HAQ T A7] AANA A w4 B0l
COP £& & S7MIA AAl Rt Adfioks o2 a4 Stk
(Blaszczyk et al., 2000). lﬂib} Ao A LR A A BEE
GRF H|H A9 Zol= 43 ERPE 9] A Brts, H3i3t &2
A& FEob] At 55AQ 2 Ao g Wk

Al T3 Ko and Han(2017)9] A ZpA] Aol A= 07\1'5}71]
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