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B, R A RO R T 1 A R A, Of i — 20
FiZ I (Hommel, 2007), J45 PIF0 LI 14 fif F 1K
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YEREA T ANBRIE B, Jfsemait G147 shun (515 i
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BB R T S A 8 s Ak 2 B2 RN FE DA T ]
AIAZ O

i LR, ARWFSIAH B AT B AR T
CES BB INTE N RAE, WIRSZ S XU A B
B E SR A, AWFIOR BRI E
(kST STk B L B4, R BR R B B R
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2014), VT A BRI — B3R SR X B A AT 30N Y
VERER(EIAEP il ¥ R R K& S A e e 9



%10 M

AT A5 APRfar—[mlEE S fEXTBCA Flanker 2008 A9 Y 1933

T 2b HE—BIRIEFEE A SRR, Hah
ROPE TS O N PR s — o] s s A 98 35 K5 17 3 350
AL EERTHE o S8 2b dd ik [ E AR IR & AT
Tt s, W5 —4 55 H AT T/ Je /6]
ES A, BH W XU Sh AR 9 B8l 1, A LTI 2 i
) B85, PRIT N B 1 — [l sk s A Xt B 5 17 3l
RS0 18 11 A PR 1 ARO[ B AR B Bl A A
Btk

2S£ 1 NPz —[l e s 0k
BAT SR TR

S 1 BRI RIE N B [ kB 1 R A R
WIREBATIRN . S B A G BT . BEG I BE
(L5 1a)FIE ATEEE (LR 1b), R =FR TR Y
NBrE B hESA . fair . Jofim . el FRATIR
WA, BRI~k 4 23 R 401 Mk
IR BAT BN 5 AR A B A BREE B, JF Hax
bR S ARk S G T BN A SR S5 A OGS
2.1 KI§ 1a
211 FHix

(1) Bk
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RS H BRI 8 F R — 8l Oz (2) i
TRV DU AN & T A AT sl 9 Sz 5 (3) AN AH
ZEARVK A RS H BRI R AN R
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I3k S5, 2R AEMIBE B A SR B ARl ey
W A HESAER KT, A MR 00 ) A5 HE SR AT . LA
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B BEBEL S 0 = 2R (FHZS . PR L AHEE),
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AR AT REAE B O 5 £ T 9T B Y, e e 4L
K o SRR AT BE AR AT SE 560 B K 588, FRATT
KB ABRIE B &2, H sl B I sh i ¥ [1]
BN (b R R N N ISP SR PR (=%
RENE AT 24 S e HL & T 1ls it S o R . filan,
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212 LWHER

Z WIS Flanker BF5%(Dolk et al., 2014),
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Pearson KM, 5 [EE T 1] 3l VE A 1515 BH
A9 N B 3/ [ S A ), AT TG 1) 2% 174 1 A i
AT ELAOR UL, FRATTRIAZ 35 B A A B fii 1] 1)
43T 5 I3k B AE 2% 4 LA BN A% 356 PR A 19 A PR 3/
[ SR o) P AT 1) BN AR 25 A 23 AT T A SR 3 AT o
NN - PN 7Y iRl EIB 7 2SI F (T vl
It & Flanker 2N A9 EE ZEsZ g A 2%, AR A
Bootstrap 7 7% ¥4 ix 55 [0l 3l VE 4% 1F #E 47 ] B
MR KE RS . WA Bootstrap fiFEIRECH 5000, %
B O9S%MEEIX](95% CIIEAL [ 728 & (B 530
VRT3l 33 A AR S (N B R 29 ) % PR A8 di (Flanker
D AN, 47 95% C1 A4L4E 0, NIEHH
IR o BRSO B A S iR, AR5
55 0.14%3a IR PR B R S 9 50 B o 2 B ) 4 A
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AHESAE 626.00 (77.14)  609.54 (76.94)  622.71 (78.89)
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B FROW TE, F(1, 12419) = 114.03, p < 0.001, %
FH Bonferroni £ 1E 5 5 FL BB, 5 Jof W) &1k
AHEE, B S Tl S S I s 34 e 2 A
(B =—10.76, SE = 2.51, z = —4.28, p < 0.001; p =
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P TR A5 000 A5 A v ] S5O0 A IR IH R B . 5 R
SRATAA L, AR ZE S5 w0k S iy ) ik 25 7818 (B =
-21.73, SE =2.03,z=-10.68, p < 0.001), HE#h{E
HKAV SRR A EAEH B2, F(2, 12419) = 7.59,
p < 0.001, FE—2LM@ RN T RM, =FAPRE
BEVERMET, Bl A FZS S50 SO i) 45 bk 251
THL S (ps < 0.001), HIA[EE S SESIE T
T W E A Flanker 800 o 23N AE BT 55 0F T
I W9 (31.62 ms), HRCHICHi) 55 14(18.88 ms),
TE 7] 558 258 S ABXT I 55 (13.70 ms). J52ERY Z T
O E % T N N B | B o T TR = B S o
Flanker R0 5 80 M o 25 s G R ME A 3, F(1, 43)
=13.72,p = 0.001, 0} = 0.24, _Fibg5 SRR APRE
BAERENSE0ETT Flanker 0%, ABr B Esh{E
BOEA T, BT A2 B Flanker 2500 80K
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ARMBEM un il 301 Hk
800F  kkx S * :
2 : g7 .
£ 7001 : N v 8207 N
£ : i E
E 6001 g i ! E
<101
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0 L

T e [E] AL AR ]38
Bl 2 SC8 la AT 55 R I 5 N PRl 2 45 R E

e B 2A R EARIEL &1, BONARRMHELM, B 24

2B IR R R RO, B IRLZR BEROR AR LR, U

FORBM IR IIE . ***FR p < 0.001, **FIR p < 0.01, *F/R

p < 0.050

N o B 8 o A2 Iy 25 A i 4 R o (L
2B), HEshVEIIREN W%, F(2, 42) = 17.08, p <
0.001, 3 =0.45, Hf& Cohen (1988)HIHRIE, %A
& T RRN, H'5 Mirlisenna 55 A (2026)# 5 1Y
M NE N E S IE i TR R NN N S T4
oA Y, 1B B 2 VR S TR A e PR IE B ARk
BT & . £ Bonferroni & 1F A% 2 5 /6 56 W~ A
PRI B EAT A S S E AR SR e R 2 2
WM T ABREEES (M = 13.47 cm, SE = 0.92 cm)#f
G £ (M = 16.18 cm, SE = 0.84 cm)¥ ik,

PIEZE = —2.71 cm, Z 5 95% CI = [-5.24,
—0.18], SE = 0.97 cm, #21) = —2.79, p = 0.033,
Cohen’s d = —0.66; FIT 55140 AR 2 A4 o] k¢
2 (M = 18.66 cm, SE = 0.86 co) Wi, ¥Jf2E =
—5.18 cm, 25 95% CI = [-7.83, —2.54], SE =
1.02 cm, #(21) =-5.10, p < 0.001, Cohen’s d = —1.27;
bW E 3 YN N L CIB 2 S L SR T (=
=247 cm, 225K 95% CI = [-4.08, —0.87], SE =
0.62 cm, #21) = —4.01, p = 0.002, Cohen’s d =
—0.61, 45K FRWIAPRE B shAEA SR T 8l
IEIIOPNN =

Pearson {2/ Hr4h R Bon, TEALH H G AP
fii o] i #a E 5 Lk S AR SRR, ABREEE S
Flanker &0 5 . 3 A€, #(42) = —0.33, p = 0.031,
BBt 25 A 5 2 340, Flanker #5000/ (OLE] 3). 8%
1M, AE AL 338 B A N 30/ ] 3k A6 1] ) G 6 ]
SEFRMT, MEMXARE, r(20) = 0.10, p =
0.663.

r=-0.33
p=0.031
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BN (ms)

25

(T3l

1

1 1 L . L
10 15 20 25
ABREEES (cm)

K3 S8 la BB TR0 5 A PRI es e & K
T B SE SIS 28, IREABTR I 95% 817 X1,
Bl SR BB

Bootstrap RN B 45 R BoR, APREE (B
= 1.40, 95% CI = [-4.32, 8.82]) /3 A i 3,
R APRIEETE R B ZESEAL Y Flanker 200 Z [H]
IEREFAAER
2.1.3 itig

S —2, 2 i i [ 1 4 s
FRYFF LA™ A= [0l Bk . I 1) F i ) L B sl VERT,
AT BN B BE B 4 4 S S A AT
IR o [FIES, Pearson ST W, TEAL 18 B
N B 0 454, PR 2 i, BA1Tahak
T B ;T AN A 38 W R N o A 30/ Tl 3k 1 1) %) G
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i [a] 254 R FF AR EL R BIZE R . {2 Bootstrap H
BN AT R, AN BREE B 7E 2L B sh/E A S5
T Z AR A E A . DL EZ5REH, A
I e 30— [ 3kt S VE B S RE M) T IR B AT 55 R B S AR
TR N BREE RS, JF HaX R iE B ARk 5B G17 8
BN 8 55 R 6, FEL B S 2 A 1k B B 5
WA B A5 4T SR A B AR T AR 3
22 XEI§1b

FERRA AT BB GT 40K, 3 18 SR S SR A
FELR K H GBS BT 5 R T HL R, LAVEAS
A A AZ B[] 5% 10 (9 72 B2 (Sebanz et al., 2003).
UL SEE 16 3B BTS00

221 FHix
(1) #id
AL TR SLE 1a, SIS 1a g%,

AL AL 5E 44 AW HEEER A CE B RN
20.94 %, SD = 1.65 %, julfl 19~25 %), B AIEEE
o, RPN S A . AR B 55 1a
—E

(2) SEEGMORLS SRR T

SEERRORL . SEE RS S R 5N 1a
AR—5, KHTFEFARLE AN, LKH—A
B S, SE A BRAR H R SO R SE B, AR
B 2000 ms J5 HaHR, HARERAR B, ANE 5L
65 50> K XA (e 58 A ) e Bk A a4 o el 14
TAUH — B S 5508, BRI APRIEE
2.2.2 SCIGHER

B AL 5 3 7 7 A R S8 la, ARSI
0.17%1a IR PR 152 S B I8 o O L e e i i e 1
fEZR 3,

&3 KW 1b REF#RSEITE

SV (ms) i TeA i) 45 4 [ 3k %A
HLLLME 657.86 (109.98) 640.96 (95.36) 648.34 (111.24)

AHZE M 669.17 (110.85) 658.84 (92.51) 659.00 (104.01)
o S NE bR 2

ARV AT OB an s (UL 4), #EAL A
i SR ] Satterthwaite IT LA, B & shEZEA
FRN L, F(2, 12566) = 12.96, p < 0.001, Hi%
A FOW L, F(1, 12566) = 32.43, p <0.001, &
Bonferroni K 1E 35 bR B, 54 XA L,
Tofm S Tl A s N s 4 S AR R (B =

14.06, SE =2.85,z=4.93, p <0.001; p = 10.23, SE =
2.85,2=3.59,p=0.001), SFLLMHMIL, FHE
SR N Y AR 8 (B = —13.25, SE = 2.33, z
=-5.69,p <0.001), HEBH/ESA 5 HHEAALH
YERIAR B3, F(2, 12566) = 0.94, p = 0.391

o RAHZ M
~ 800 * :
g . :
E;‘v % ‘: g..
S I T I

b Tl a5

Fl 4 SZH 1b 4455 o i &5 R K

T BRI ST, BEAERHEESLME, Bk

RN T E, B L B R RAR MR, BN FR B
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223 HBESHER: W 1a&1b
RERFEARAT: 55 I 32 B R i R B, DA
T Ay 50 0 8 28 AU A AN [A] B B Sl AR 25 T A s v s
R BAEA M SR M AF7E 2 5, BIEXS Flanker
RO (RVER G5 1B 5 5 L AME5E Flanker 2400 2 22) 02
2 BIAR B S SER R AT, AT LR 1a
11 B SR B 508 R4 T T 2R IR A BN AR R 43
MR 5 B S R A | A | kS B (R
GEEE BB SR B s, I E
o E T NN REALAREE, LA A 5] 91
Xob Ko AR TE) () S R I 25 S, BEAL [ R B R
Satterthwaite ITRAVEAL T, H B VEISR T 500 2
¥, F(2,25009) = 20.42, p < 0.001, FIBEEH 5500
W3, F(1, 25007) = 114.29, p < 0.001, #2155 3
N %, F(1, 24686) = 159.54, p < 0.001, &JH
Bonferroni #%1EAYH 5 L FIA, 5 I0W ) 4041
Lo, TR | 1l S5 1 i S iy I 1 1 2 A 1 (B
=-12.08, SE=2.02,z=-5.99, p <0.001; B = —-9.77,
SE =2.00, z=—4.89, p < 0.001), SHELLMAHIL,
ANFAZ AR S B i S 3 AR 8 (B = —17.52, SE =
1.64,z=-10.69, p <0.001), 5 ANIEEEM L, BA
155 5 1 1R N B 3 AR (B = 28.35, SE = 2.25, 2z =
12.63, p < 0.001), HlFEA 51k S HEH 0 B3 H
YEF B3, F(1, 25007) = 6.70, p = 0.010, J5ZL1H 5
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BN A3 B b N BRI 8 R R SR A AR SR
(1 SN B 22 53-(B = —21.76, SE =2.32, 2 =—-9.36, p <
0.001) {25 R T 5L AAFBE T A [F) il B2 B0 1y s 1o s
ZE5P =-13.27, SE = 2.31, z = =5.75, p < 0.001),
B2 30 35 A IBE & Flanker S0 . BF 0 H B4 J2,
BB IR IS S5 W 5 0 = sc BAE
%, F(2,25007) = 3.88, p = 0.021, AT %]
WA a7 BRSSO A 75307 o SR oR, BRI,
A THEEAY Flanker Z00 R TR EEE(B = 21.39,
SE =5.73,z=13.73, p < 0.001); [fij Jofiim 5455 ] 3k
ZAEF, BEANEBEAY Flanker R0V 580 A TEES 0 W3
FZ5 P wrn = 0.581), LRI NBREITN1E B E 1
SRS AT, 0 PR LR SRS AT sh A0
R IEH, BRATESET, B4 Flanker 00 2.
R T I 2F(P = 13.82, SE=5.72,2=242,p =
0.041)Fl[El38ES51(B = 18.80, SE = 5.72,z =329, p =
0.003); i AEHE T, =R B & S1E&MT M
Flanker 03 B PRI A TG & 225 (0 mow = 0.414), R
NS B AE AN [R5 B SV S50 T 18 s I B A2 Ak s
RIEA ISR A —2
224 itig

SCE 1b LT RIS R ERON, REE RS
Hif ABFSE—3(Atmaca et al., 2011; Dolk et al., 2014),
FTER AT, AR J0 OG0 = 1] 1) e
RAYIRAFAE, T BB TE A A A S AT 10 SR A
WERTFRESM. #—LHKEPER T4
SAEBR ERON, W7EM A WEL T, ik
() 5 I TR o 3k — B 42 AT R R T 4k 2 4 2R 2L
(social facilitation theory, Zajonc, 1965), ZFHiEIA
H, A ATES R AT 55 R, BARRI N
XoF 1] BT S5 AR HE VR, T 6 52 %A 55 W mT e = AR
il (Bond & Titus, 1983), ASSLH R Flanker
1E 55 RO g F AT OB, 8 T — P R
H Go/No-Go 1155, PRSI SE T R i+
TGS, FFArt e fEdtmmin . SR =M
Y S i B A R W, 7R ISR, = Fh A
B AFZ B Flanker 800 G0 #5255, MRS
BT, TN I B L B 2% A AN ) B e 2 AR A
XU, HAENREGIENRNT, AT
RIAZ WY

30 SEEy 20 AR —[eleE s Ry
A AT SR B3 F 2R A

S 1a F 1b KW, A BRIzl s AR T

WATTEh R, L5 2 Wit — DB — R
EEZINLLT AR EEIZ: ()RR R,
Q) H. B HIAG R o S5 2a DUFH M CIEAE S iA)
BEANZEIRIPE, A6 5032 I8 5 2 A5 A8 T R £ 1)
A TEME . TESCER 2a AYFEAG I, SC50 2b WAt
— #4255 PATIoMin shVE LA B A Rk, i
(IR 7 e T S = s e 9t i 2 S B & e 3 et
ZVE AR = A AT . FRATE R, A BT —1m
ik 2 A X W6 G AT 2l 0 R T TR T A 2 e A
BRE DA, F, %2 SRS TE
FfE R AN H 52558 SOBLH H 8l 25 & 1Y &1
TR,
3.1 X3 2a
311 FiE

(1) Bk

ARGV FSEE 1a, JHHASE 44 2 LPETER
2 RN 2050 %, SD = 1.46 %, 5
19~24 %), HABREWSIE 1a —3,

(2) SEEMRLS SRR Y

SIS ARE, SRR SRR 5 la B
AR—F . KANHE T XN L A — 24 W ol B 4 ok 1
(A VLR S), B 12.5 ecm, SERF 9 em, JERE 7
em RS R, SRV 22 DL 0.4 Hz A%,
5@ ETHEE 50°0 M EAFHEF(Dolk et al.,
2013), LIFEBFFE R, RV T DAAE A b 35 1 25 )
Z Y, HA B &M 4S8 M Dolk et al., 2013,
2014), AN[R) LGN T S 38 WA A A B A Bk 3k TR
312 #R

B AL 5 437 7 A R S8 1a, ASEERh
0.17%1a0 IR PR B 152 S I A0 o S Vi B A i i e 1
H L3R 4.

R4 XKW 2 REMERGIHE

F2 % B (ms) R 4 Jofut ) [1] 38 55
HLEL&ME 664.65 (93.94) 664.56 (111.75) 670.23 (106.98)

AHEEM 677.03 (94.29) 674.34 (117.89) 683.39 (110.62)

e T N E bR

ARV AT OB E R (ILELS), AR
b R Satterthwaite IT LA, B & ahtE2RAY
TRV B3, F(2, 12606) = 3.74, p = 0.024, HE
B FROV 5L, F(1, 12606) = 25.71, p < 0.001 . 2%/
Bonferroni A% 1E ) ER 5 Fb3 3R, 5 J0q0 W) 55440
Bl [al b 25 s I st i 35 AR 8 (B = —7.35, SE =
2.85,z=-2.58, p = 0.030), SHRLLLMHLL, A
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58 4%

L

AN N B 2 AR 18 (B = —11.79, SE = 2.33,
z=-5.07, p <0.001), EEahEFRAEREEA L
HAEFA B, F2, 12606) = 0.18, p = 0.838,

o BLL AR
o AR

1000 (-

800

w o’ °

SN (ms)

600

Y o0 18

400

)i T Pt
Bl s S0 2a {55 RO 4 2R
T B ORI A, ROAFAMAESEI. BIPRAR
RN, R AL BER R AR IR, BN RN B
JEMibLiER

313 BESMER: LW2a&1b
R LR HE WA A 4 5 BRI B8 T B AT 55 3R
P22 5, KA 2 M TR A RO AR TR #1740 #T,
R [y B SR Satterthwaite IR A, 4559 0
N E B EEA F 50N W, F(2, 25194) = 6.90, p
=0.001, SRR FER0N B2, F(1, 25194) = 51.18,
p < 0.001, #h2 BT FH B, F(1, 24487) =
416.36, p < 0.001, & Bonferroni & 1F A5 /5 Lb 4%
T, SO AL, BT AR LR AR B
T N i ) g E AR (B = —7.71, SE = 2.15, z =
-3.59,p=0.001; p=-5.59, SE=2.14,z=-2.61, p =
0.027). SR, A S8R 0
BEEPB = —12.53, SE = 1.75, z = —7.15, p <
0.001), 5HNESEH L, 805 17 e 9t ik s oz st
B EA (B = —48.88, SE = 2.40, z = —20.41, p <
0.001). FRHZEAL 5L LAE B 9 B3¢ B AR A ik
¥, F(1, 25194) = 0.17, p = 0.676, AR 17545
RFEIH W E S Flanker 300 . BB BI/ERA
FE A S 2B 0 = A2 AR A 2, F(2,
25194) = 0.88, p = 0.414, FH 5 gh{EISH%F
Flanker 2500 (1498 15 V8 FH7EF3 WA A8 16 5% 5 0 A1 B
ok kA R,
3.1.4 g

SR —3, HREEEE WA B8t )m v
I, SC50 2a AWEEHN R G SEX G 1T 30800 1Y

PR, LS T WoR, IS
HMESE Y Flanker 00 JC i35 25, RIRH B
XA Flanker R0 o 12253 5 1 AWFFEAFAEA —BL
DIFEWEIE A B, R fn) B Yy 25 v (B RE
W5 B T ), BE T ULER B B S N B
T Flanker {F:55 Hh (1) 22 % (HVEX & Flanker 2437, Dolk
et al., 2014), ARWFFEERLFH, MHET—BIAFH
2, ABria i — sk s 15 i 98 5 AL AT e X [ £ Y
FhoJE B AR . AN, IS BE T
AP H B S ER A N R 55080 1a BRAE
BRI, %2 R TR AN T
AR, 5 AR AL SRR AT BE 4R WA FE AR S Ak
PN N R U1z T & A ZAE (Suzuki, 2023), H7E
T AR T AR T AR RN
3.2 LI 2b
3.2.1 A&

(1) Bk

ARSI TR S8 1a, TR ] A R 2R
4 385 i (RPBRA T I8 0 ) B B Sl VR 0 i TE A L),
DL K AAG 58 18 = FhAS [] 2L 5 sl VR 2 80 04 1 i K i
AN, ARSI AR 55 96 KR 4
CEEAER N 20.69 ¥, SD = 2.09 %, i 18~26
) HApEEH S 1la —3

(2) SEEM RS SLE Y

SLE AR SRR SRR 55 la B
AR—F . KANFE T BN — 2 W 75 78— FpAS[H)
SN HATS AR SIE, 5 — 0 WA A 5
s SEE 7 K i W 11 1 == Sl (P N [ B4 D N Y€ 710
A5 TG A6 17 S0 A 3K 18 43 5 K G AW 1w s A 1) (1) G
B ) TERC A Sy Sk B Sh i SR R E B A
Bk, FATTHEAN TR o H S A RS o sh iR
A P NBREE B N B s bR (A EW S IR ) 5
SR FEPR(ANPRBE S )5 ) . 45 R A, KT H3)
ARURAT, BB AT DI HE AR 34 24 K
(FEDLBR ) o X —25 5 DA & F H s A 2Lk 2 i
N BREE 23 B A9 K 81— S Can i 3k aie xk 4 sk i b
Ko n| RHEFE, Williams et al., 2000), 2] S2Hy
Hh ] — AR 2T T Ml 1) 3V 1Y #8420 IR
T HEF M
322 LBER

AL 5 43 B Oy R SR la, ASEER
0.12%1a0 IR PR BB 152 S I A0 o S Vi B A i i e 1
(ERE
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&S5 K20 RNMFHRSEITE

SR B (ms) i A& Je i 4 [ 3k 2% 1
Rk S F 593.33 (78.63) 579.44 (68.84) 596.75 (69.15)

AHIZBLEM  613.37(85.43) 597.00 (64.16) 610.72 (69.44)
W S N bR

A o BEER SR AN B 3o} i
< A . =
800 = oo
’g : \g 20+ . :
X 600r T MY 1 3 <10 L
400{ 0

L T
B 6 28 2b AT 55 S i 5 N BR i R 4t SR A
. B 6A R afRRIL KM, BOREIHERM. B 6A
6B H iR SRR M, B BER R AR MER, B
FOREMHIRAE . ***FIR p < 0.001, *F/R p <0.05,

AN AR T O B an R (UL B 6A), A
i SR Satterthwaite T LA, B & shfEZEA
TR E, F(2, 13760) = 25.18, p < 0.001, Hi%
B F RO 2, F(1, 13760) = 71.23, p <0.001,
Bonferroni % 1R 5 LA, 5 I0Mim &4
L, MR L Il A kil B Ny B 2 J 2 A (B
=-15.19, SE =2.50,z=—6.08, p < 0.001; p = —15.54,
SE =2.50,z=-6.21, p < 0.001), S5ILLL5MHILL,
A SR S R e 3 AR 18 (B = —17.24, SE =
2.04,z=—8.44, p <0.001), HEF{EAA5HHE
B 22 BN AN L2, F(2, 13760) = 0.74, p =
0.477.

N B M 52 0 iy 25 43 A 45 R o (L
6B), H B Eh/ESRIMN WE, F2, 94) = 1491, p <
0.001, 17> = 0.24, H4fs Cohen (1988)AIARifE, %5k ML
R T REY, 5 HAbA S B ESE T BRI AR
AE RN 5B (Knowles et al., 2014; Mirlisenna et al.,
2026)FH >, d B EL B gl /20 R i B N PR IR 2 AR
LB EFENZE . 4 Bonferroni 4 IF B2 )5 /656 I 7S
N B BE B A B A AN [R) 1% 5 B Bl 28 3 4% ()
i, B &M ABRIEEE (M = 13.14 ¢cm, SE =
0.55 em)FHE TG ) 5548 (M = 14.77 cm, SE = 0.56
em) BT, ¥EHZE = -1.64 cm, ZR%H 95% CI =
[-2.98, —0.29], SE = 0.54 cm, #(47) = —3.02, p =
0.012, Cohen’s d = —0.40; #4iT21F T ABREE B AH
Bl 45 F (M = 16.26 cm, SE = 0.66 cm) W iT,

{25 =-3.13 cm, Z%H 95% CI = [-4.57, —1.69],
SE = 0.58 cm, #47) = —5.39, p < 0.001, Cohen’s d =
—0.76; JCH ] A5 1 N BR R B AH 5K ] 3kt 2% 1 Bl
YIEZE = —-1.49 cm, 2% 95% CI = [-2.97,
-0.01], SE = 0.60 cm, #(47) = —2.51, p = 0.047,
Cohen’s d = —0.36, &5 K ) H B S7ERIFEA
SRR T BB ) N PR
323 BESWER: XW2b & 1b

S A TO I ) S5 RIS T BE S B N B R Bk
AT R 22 5, R AHLAS LM TR 5 25 AR 7Y
AT M, BRI E SR A Satterthwaite 3T L%
flitt. S5 R B/R BB ERM ER00 8%, FQ2,
26349) = 27.77, p < 0.001, FFSER FRE0 W E,
F(1, 26348) = 87.67, p < 0.001, <145 34400
%, F(1,25826) = 740.60, p < 0.001, 2K Jfl Bonferroni
WIE R G R W, 50 & A0 L, i 4
P o Il A5 P s I ) 3 S AR (B = —14.64,
SE=2.00,z=-7.32,p <0.001; B =-9.69, SE = 2.00,
z = —4.85, p <0.001), SEIIFMAML, BT
Pl S R B i AR LB = 4.96, SE = 2.00, z = 2.48,
p=0.040), HIELFZMHM L, RNHE X0 N
I i 5 AR R (B = —15.28, SE = 1.63, z = —9.36, p <
0.001), 5B IEHEA L, JoM ) 55436 & 1 B 1k
125 B I B B AR (B = 61.92, SE = 2.28, z = 27.21,
P <0.001), FlFER S E 2580 — 2 BAERA
W F(1, 26348) =1.56, p = 0.212, FHTCfH1m 5
A B AR RIS Flanker 200 . H B 3I{E
SR AR St S B = A BEAE A B
F(2,26348) = 0.67, p = 0.511, I H 5 3h1ERREI%}
Flanker 2800 (4 98 15 45 FIAE T n] S AR S5 B8
B TR E R R AL
3.24 g

S —2, Ml oy o aCE e,
SEEY 2b ARSI B ZhAE XTI G AT S0 1 E Y
EH . E—2B A oM R, 5905 1a 2840, #b
P A S ES AT E I DN ¢ 711 K W AL LK 7o
At SRR . AR, BRA I 5 HA
55 T Y Flanker &0 I T0 i 35 255, FBIAR H BB
& Flanker 800 . 256 ZHISCH 2a Fil 1b AEEG 7
Br, AP — [l sk sh A 22 & ¥R R, AL
et 2@ AN T4, TR 44 9K 2 E] Y
I ) IORS EPN T B = o L (HE N RV ST N
SCES 2b 7E ABREE B bR LR T B S SR ALY
2 RN, B ) 5 B SRR TS R RS
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L

58 4%

FREY X —45 AR AT B8 s & J7 (HP A7
[0 3k 5 TG A0 1) ShAE B0 B 3k Bl . ©AA ISR,
AN 5 At N B A A fih T e LR RN B 1 2R 0
2 ¥ (Kawakami et al., 2007; Stepper & Strack, 1993;
Van Dessel et al., 2020), K, R4 5= W w H &
T3y, el ke VEAT T BeE o el A sh AR L
Xof [ A 20 585 B2 SRR, ANITTAEAS [ 2L B 2R F 1 R 30
HNPRIE B 22 57 o

4 B

AW FE B UOR B B IR A AR S AT 3
K, REHLE T ANbrain—[ml k= 5 3 1F 2 5 aets
PR GAT MRS R, S BB A ELE S G
e R G . TEIGIERT b, AR — 2R
T NBR R B ROV AR R B I RS S
la Fl 1o ¥ A BrH & 21 VEERYN 58K Flanker {155 AH
4G, BREMATEIEIERMT, MR AR
H AT S RRIE, APRIE BN e, KA
T3 SO 5 MAE PRSI 25T, MR K
AL (015 ) B AR RAE, A B R B B & 4, 366
BATERON K o 25 2a A1 2b 38 i BRI R A4 A0 4
SEPE(NZE vs. B S YIRS AR B 3 A
RECEBhENE vs. BrmshfE), KBACY R4
FSEMIE SO A CE S, ARz —m
BESAVE A BEXTBX A Flanker 1T 55 2 7= A 9 45 1k
o MRS UAENISE, AR 2205 B0 s
IR, AR AT a0 . H— i T
BN A T BAE 55 5 5 55 (0] 2 IR AR R AR
W, H R R T H ST 0 BR TS 5 B ¢
ey B 5 5 i, HIS & e R A AL 2 1 B
PR E Bl AT B P AS BRI ] [R) I I3 B A RE A= R0 X
T RGH BRI RS BIBFFT, AR ARk TAE
st — PR .

BN, R IS 2 B A A AOK
V-, R G R TP T 3 B ] A 1 3
YEINZR, T LA RSO MAR 2 N M Bt 23
BE TG 8 B o AT R (A0 A A BE B L B AR5 e
Kawakami et al., 2007; Van Dessel et al., 2020), 2K,
AL HEIEE T, KT Bir—mEn REe kR
EHLHRIF TR B = o ARWFTE 2206 2 H B AR
W NPRBE A1 EE, AUIELE 1 S/ Bany 3 4
SRR TEAL GE, T HAGEE 18 i A B iz — 1Al
T (SLS 1a)o ZE U B S XUT BN R
AT SRR 42, S8 A H O SRS ESE R AT I Z

(A NBREE RS . 250 R, TERIE AT, AR
BN PR IE B 2 A TR LR AE T, IR
D] i 248K 3X — R BLENIE T SRS VE S5 A& B
PENBRJZ T WSS HILAR] (R AT 50 1] [] £ o < g
P>, PRYAT I B [ 4F P B i), IR
Fe T RN P[] Sl AR 0 Beonay hn T RE 0% 8 98 A PrER 55
B, I, AT B B A RO A S D 3
YEF AR GE B4 e 22 N PRdE s . ARt — 24
N T NBRE B S VEXT G AT 0T 55 3R LAY 15 4
Mo BARE, RS0 TNMATERR G Flanker
55 v e 2L TR A A0 T AKR T [ a4 A DU
B T X —3 0o 25 b, AT A0 T o 2 B
WG IABRGATAG, ANMUEE T APRJZH &
IRBIEXT N BRI B nT S8, S R R T Ik
RYWEER AT RN, o PR LS AT 2
Hah BREE . ABREEES 5IANA R GRS AL
PEAL T 0 SR UE A S A B AR o

TE R FEERE b, AR — 28R T Abr i
— [m] 3k Bl 98 55 R A AT B0 880N Y PR A O B T 4 A%
fF: (HFEFERHE SR IE QBRI A R 52
55 2a 3l 1 51 AJEAE PR R AECAnFR WA, A TG
R B B S EXT RS AT S8 I . LIRS
T, PR E ARG . A R AT
RN IE 1T 30800 (Dolk et al., 2013,
2014; VEMR 4%, 2025), HALEI AT i 2 88 g i B i
fire e, VA B ) R ok e = s ] S i R B VR SRATE,
SRR B G551 & R th%E (Dolk et al., 2014;
Hommel, 2007; Hommel et al., 2001), $X1fj, A#F5
JrARTEAMO S E T WS B EMKE
Flanker &0, B B gh x5 56547 2h 9 98 15 1k
FHARSE T4t 2 PR T3 B S H ShX Gk = 44
JE MR, TR E N SRR, FEETHS
TAHT B 3179 30 B TP B o 3 — 25 SR SRR 22 E R AR AR
LU N NN N G N TN == R S R Gy
TE = A4 I R R ORISR, Mg, 2023), [m]i)
W 5% 3R W H 5 S /E X +E 2 4 B RAE B R R PR
mel, AR LA S T — ek r s ) de bt 72 53
—J7 T, SE8e 2b dE k[ E [E AT e SR LA
R SR B SR A ek, RIS ) 5 5 Si/E R
YEFIE R o X — 5 AR 7R B ] SV EAS /& LA A2 1
RO, NBrBE G S E T e . B3R
—[al PR EEAS b (an A i —B T ) A fe A
WL GG R 53 S A2 B g —E(Homans, 1958), HI
NBRAT A B —Fh B Ag e, A XU [0l )0 A g
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TS5 % B (Sprecher et al., 2013), IAHIMFZ 5T 13
— SRR AR, AR R S AT AR ik a] R A
45 W K3z 3l BRI 19 BE 4% A 48 JC (putative  mirror
neuron system, pMNS)A 2 5 %A A0 BDIRZS 1)
J1& PN i %% 1 B2 )2 (ventral medial prefrontal cortex,
vmPFC) W3R, HAF B 7E 5.8l AUy 6] B ) 4% 36
(Schippers et al., 2010). l4n, #45 fix) 1A B 8B},
T B2 JZ (left inferior frontal cortex)Ad [R5
F ISR (Jiang et al., 2012), FIH B AR SE LK
PR O, LE Y D BE A Z0E i SER B B ST, AR
W WAL s JEm Ve B S A R AR RE, WA TN
R 2 3 — B SR RIS AT 30 b & HE R AR A ik
T, RGBT B S S ENLT R T
() SRR o

IEAb, B B FE R e % R & LAAE SN
PO TE MR SRR LR h A 2 o FLRIRAEHS
AW RTE T, A i 5 B ghxd G vy L]
55 RO LI G AT, AR L) —Fh D) 5e 55
[F] () J7 2 R AE W £ B9 4T 55 N %5 (Sebanz et al.,
2003) ZIIE Bl ] Tk s S PR B, 6 R 1R
NS AR [R5 26 ¢ &R DA A A2 5
HAA TN A S R A B g e -
MHNREZR AL SO RERRIEAN
PERETT, AT 25 5 K g A 3R~ A3 [m) 3%
fERSE, R @SRIEETEhPME . 2R, %
PR 0 B 2y 8 2k AR PR 2R (A A5 v S Bk B
LB SRR R ) B A S R ) B K
Z: B8 Gt At 3LV D) 5 3 A R G e 45 ) £ %) 2 4 SR AR
PN H BB ZS [B gmti 4%, 7EBLHEZR T, [RAE Lk
Frid e s A AR A B B . R BRI
TSI G AT R, B2 T B 55
YEPTRBIE S E Ui, BART S, 224 BT
M BIEZ BT ARE S IR B G AT s 3R, AIRg I ek
AR T AR TR AR R S TR DG R, HLX Al U 7 7 B m]
HHMEE A BS M SE L BT EAREIE T R,
ASHIFFE $E 0 0L AR Y X 431 PR A5 A X il Sz H
Fefa] V5 THCA AT 3 AN 8 B . Z AR e 2
A B S AR IR AE X A i BEAE S B i, RI7E [A] AL
o I@ e 523 ML E Z A, B A ] B A )2 TH R
. B & BICEIRR SR A SR RRHESE . A
A P 3ES B R T R Qi el 70 352 TR AR A
MNESS 5RO, ABAMRAUE AR RS, =
HL W RT3, MAMREERUESE, KT Bk
F 2 H B ] BEAG B — 45 S TN SRAE Z 4

TIIE B, I A B SR AL 1 SN X S R
WG, B AR ] A PR R AT O o U, DU B
BRI T 229084, A TINS5 B S Pifh
LA o BRI RE S XS B G A7 3l v I B A [] J2 2
HEATf R 5 T00, R 25 A 55 PN A P R A )R o L
Wtk 2 gk, L RAMER T SR B Z), BT
M T RAE ) B B 5 5l 1) 58 5 fift BBk ok . WFSE 4
R, RO TR AT S 5 R 5 W P s ] 2
PRIFAZERFET, APz — ol ks 1E 4 fE W2
FER G AT SR . BB ARSI ATFAE R E A
HURAERIAE T, T2 X LA e BEAE R i A 72 5
L R B ARSI ETE R G AT 3 b R R L A N T
R EZAEH

Li BRTR, AWESE I 7R N PR — 1Ak g
VEXSIR G AT 2l B 15 VR FH S mT 8 250, Bl AL 5
INHITEBR S AT S DT S SR T LA o R, AHIESE
SAEAE— LR BRME . 15, 250 P Al AR AT 58 1
155 BARH G AL, (05 Bkt 2 H a3 (B SE | P
eIz YDA L, HafEE AR, WAk
S T ARG 0 i i 1t 8 2 4 A HL B g VR B n 52
B AESSUE . R, AU RS, B
F W5 (Zhao et al., 2025; Zheng & Wang, 2023)iik
RST8] IAE s K | sih G p9AE 55 R 45 5
Bk, P, ASRSEER ] LATE S )2 90 =X bk
11, VARG H B S R T 08k 1 o BRI =2 4h,
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Modulation effect of interpersonal approach—avoidance actions on joint Flanker effect
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Abstract

This study examined how interpersonal embodied actions, specifically approach—avoidance movements,

influence joint action in social contexts. While previous research has largely focused on individual-level

embodied effects, fewer studies have explored how such bodily interactions affect collaborative processes

between individuals. The present research combined interpersonal action paradigms with a joint Flanker task to

investigate whether and how interpersonal actions shape joint action performance, with a focus on the boundary

conditions of partner sociality and interaction effectiveness.

A series of experiments employed a within-subjects 3 x 2 design, with factors of condition (interpersonal

approach, neutral, and avoidance actions) and compatibility (baseline vs. incompatible). Each trial presented a

letter stimulus (e.g., UUHUU) centrally, which remained visible until a response occurred or 2000 ms elapsed.

In the approach condition, participants moved the joystick toward their partner to embody approach; in the

avoidance condition, they moved it away to convey avoidance; in the neutral condition, movements were
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parallel and carried no interpersonal meaning. Experiments la (joint context) and 1b (individual context)
investigated how interpersonal embodied actions modulate interpersonal distance perception and the joint
Flanker effect. Experiments 2a and 2b further tested whether these effects depended on the partner’s social
nature (human vs. nonsocial agent) and interaction quality (unidirectional vs. bidirectional). In Experiment 2b,
one participant performed actions under all three conditions while the partner always responded neutrally.

In Experiment la, interpersonal embodied actions modulated the joint Flanker effect in a joint context.
Specifically, the approach condition led to a larger joint Flanker effect, accompanied by closer interpersonal
distance perceptions. By contrast, the avoidance condition eliminated the joint action effect and yielded
significantly greater interpersonal distances. A Pearson correlation analysis revealed a significant negative
correlation between psychological distance and the magnitude of the joint Flanker effect. However, in the
individual context (Experiment 1b), embodied actions did not significantly modulate the Flanker effect.
Although interpersonal embodied actions influenced interpersonal distance in Experiment 2b, neither
Experiment 2a nor 2b showed a significant effect of these actions on the joint action effect itself.

These findings demonstrate that interpersonal embodied actions modulate joint action performance, but
only when the partner is socially relevant and the interaction is effective. This study extends embodied cognition
theory to joint action research and provides empirical evidence clarifying the mechanism by which embodied
actions influence joint performance.

Keywords joint action, embodied cognition, interpersonal distance, approach-avoidance actions
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