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(WL R DE ST RR2E R, BUMl 310028)

R IR ik (¥ Posner #1L-25 [A] 2k R AR /R Y20, X HR I 1 L2 R $ 75 20U (eyes gaze cueing effect) Al T
BURIHAT T 90 280 —H B A /R L RN 23 (6] Stroop 80N A SN, 56 50 — 2% Z2E L /s 4 R Re Ak il

OB

BRI o SCHRZE SR R TR R AR A RN I 25 18] Stroop RN I 3 R T H R ORI B AE

B—RHEE R SRR G RSP, ERERER RN T2 o XU, T L F 7 Sk il T s )
DI RAEE SRS, TER R S R AR MIARRE 5 B B, )RR T e Sl . ARBIESE S

FREMAR RSSOV R T NIRRT AL

MRS T Z RO, AMRMETERE, WIRPETERE, 25(0] Stroop 00, HRAEHES

B842

1 WS

et ze i, BRI B 1T ] 2 AN VR 2%
R B B 7R 75 (Kleinke, 1986). T SB4E%, AFSE#H
RN B IR B FE R R T S M i e
FiZ L & Frfe /s 77 1) - (Driver et al., 1999; Friesen
& Kingstone, 1998; Friesen, Ristic, & Kingstone, 2004;
Hietanen, 1999; Hood, Willen, & Driver, 1998;
Langton & Bruce, 1999; Schuller & Rossion, 2001,
2004) . Yt N 5 o] SR S ERAY H AR 7
— T, R HARREE S W E R, RZ, Y
HALT 105 B AR BN —BEE, XF H br pd s I 5
1 BeAN, BRI LR R X H AR B A AT An] T
fEH, el gk AR, X —IRK
R B TEALER RN AN 7 (eyes gaze cueing
effect), ®FAH “TEML RPN (GCE), 5
FHAFRE TR ER, X E R GCE myhn TAHLHI,
JE Bl T Baron-Cohen (1995)f) “i2.0 KR R 40
i1 (mind-reading system model, 5|4 Langton,
Watt, & Bruce, 2000). Vecera £l Rizzo (2006)fY “ K
BE{E % 7 (association hypothesis) UL & Frischen,
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Bayliss # Tipper (2007)AY “ %55 # 25 50 BT R
%7 (mirror- neuron activation hypothesis) & i B .
2 ML ILSE S BE B R, SR EL R
RERF T BT | SRR A 25 (B 7 6 E, IFZ A ATy
1 % 5 K % (Posner,1980; Posner, Snyder, &
Davidson, 1980). Posner (1980)% FH%s [H£k R/
WA X A TR N B ) AR R
(exogenous attention) 1 Py i P4 3 7 (endogenous
attention) ., AT B B ERAE LT S S A4
T RS B A AR, B R ELL R AN
ZIHENEELR TSRS, WA, AT
mi b /i T (Posner et al., 1980; Remington,
Johnston, & Yantis, 1992; Yantis & Hillstrom,
1994) . NIRRT 2 R LD BLAE ALY U £ 5 2
KO H An B T B 7 6L 45 TR R ET Sk S5 R Y
WRER, BEEAEE . FpAME Y2 I K5 DAl
B BAME 5 T ISR, W B . | B
TN T (Mller & Rabbitt, 1989) . #hJE: i & 7E £k
2% - H b 5 90 B} 1] a] B (stimulus onset asynchrony,
SOA) >k 300ms i} 25 7= A 3R [5] 41l 4] (inhibition of
return, 10R), [fij PR B AE X B RN (Klein,
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2000) . AhEEEES WIEMEE EERE . DIGEmM
PR FERNAFAEAE 25 5, JRAH B ST SR 52 1) (1) PR
I~ & 4t (Buschman & Miller, 2007; Corbetta &
Shulman, 2002; Klein, 2004)
YER—PRRR I R, TG R AT B
I 5 AMNAL R MBI AT, RSk
5 2 R UG Bl R 0 T LA X6 A 4 47 AR
FHIBFSE S s A 3 1 94 (superior temporal sulcus,
STS) 7F v 1 %1 3¢ A 8 22 4E H (Akiyama et al.,
2006) . i A B AG A 97 38 W 3 A0 4k R RN e U b T
KT A I 4% 3 YA AT (anterior superior
temporal sulcus, aSTS) . #i I+ ¥4 J5 &8 (posterior
superior temporal sulcus, pSTS) . ¥/~ #%(amygdala) .
T (inferior temporal) , iR (parietal) . Pl fij %5
it (medial prefrontal). F1%7 i [4] (anterior cingulate
cortices) . LA K HE & it X 5k 4 (Nummenmaa &
Calder, 2009; Senju & Johnson, 2009), X %&[X i/}
AL PR L R B AR 5 T AF B (e oA . #Esy
NN FEmI ML, T ZR RN D0 FITT B2 M 45 0 R
AHER R Y, #0985 T YA (intraparietal sulcus,
IPS)Z [ £EFEAH B P 22 e 4, AT it IR AR AR ) £
S B THU - AN YA Y 28 TR B R A, TS Bl AH
R 5 W) A9 TR B2 In) (Hoffman & Haxby, 2000;
Hooker et al., 2003) . 1F & i FH A& X Frrik i i 28
i %, Friesen il Kingstone(2003)IA & GCE J& J2 ) =X
TR B — AR IR 2K, OB T T R Y
W18 5 11 TF A ] R A R ToU R P A VA 22 (8] 1)
RIS . R BT A ik — U s e T K
L4 (Driver et al., 1999; Friesen & Kingstone, 1998;
Friesen, Moore, & Kingstone, 2005; Friesen et al.,
2004; Hietanen, 1999; Langton & Bruce, 1999). i,
Friesen F1 Kingstone (1998)% ¥i: GCE iy PR H
M, MEML R ZIAL 100ms J5, AT 7E AN 7
) b R X B ARKI ) Sy 40 . I ., Friesen 4§
A(2004) % Bl: GCE ANz 1M Z X H AR T A8
MsZm, 54 E LR —HEMELIgE I d . IEJ2 GCE
AR PR TAL S LA T RS 52 42 2R TN A 19 552 M S5
FUHA B EAT—BOA N B SR = e # .
SR, Vecera il Rizzo (2004, 2006)iA K, R4
ML R TR B A A R A i, (HaxXFhak
10 b 0 S 59 =R S AT g R TR R 5 H TR R
(YA B2 A 27 S R 45 sk, GCE A B )& TN il
P . b AT X RE % i Bz BT (orbito-frontal
cortex, OFC){iifJ 3 #EAT 1 A K BB IITIE,

RIHMEAL R T PE)aes R I %%, HEk
23 (A U ) R0 0 2 F (T B0 ) WA fig, 136
W HA RAES XA R (RN . T 8998 ) FAF
SER W R BE SN T, W, GCE BN
W SR Tk H ERP WA FF. Brignani,
Guzzon, Marzi fil Miniussi (2009) #FFE %, %I H
i ELAG I 9 1 R e R RN i Sk A R IS S T R
HFER, H ERP LA LA RSk Bz IR B AR :
7391 T0L- A IX ) 3% 2l s e 1 B %) 4 i £ B L
S 01 XS R T X R R AN T S B
AR, BTSN N TAAEAR B X .
Ak, ok B R 2 W A % & BT 2 R A Sk # e
7Sl B sh IR BT S, B A BF 58 Ik
GCE Z4ME I 1E & (Deaner, & Platt, 2003; Kuhn, &
Kingstone, 2009; Ricciardelli, Bricolo, Aglioti, &
Chelazzi, 2002; Tipples, 2008). {H. 5 A W 5% Wow, 1
MRS R IRBAT 2 AL S AEOCH), XU
ML RS R E 0178w TN, TR &
FiAR A4 0 T (1tier, Villate, & Ryan, 2007; Koval,
Thomas, & Everling, 2005),

J TG GCE J& T WL MR 2, A
FEUER I GCE P RRIE (e A 1 A B 4k i 12)
K i g, iR GCE 7EiX W7 1h ¥ e B
WM TR L, IBAEE TWIEETE. S5
—t FKATE % Funes, Lupiafiez Fil Milliken (2007)
KT IR ME A B AMEPEF B XT 25 W] Stroop R
1) 5% M) 76 A 4 i 1) SEL B, 5 8 T I R0 5 ]
Stroop KON BYEMATE L, DUHER B 0 2 F o LA
Py Ok IE B . L o, FRATME L Briand
(1998) . Briand Fl Klein (1987) % T~ PN ¥ 14 1 2 A 4h
PEVE TR A FRAE & 5 b A VR AR AR S0 M o0 5 1Y
B, B L Z A R R AN TR Be i) 52 ),
78 GCE X &I T AR A2 i o 22, ARWESE
f& % Funes % A (2007). Briand (1998)L4 % Briand
i Klein (1987)%2 Hi 173 25 N IR -5 M IR 2 19 S8 B,
KM Z5 ) Stroop 1205 M H A5 48 I R
GCE ML, JEEECT GCE J& TN IRiL &5k
T4
2 SHe—: TR ZRXT4ASE] Stroop

B8N PR 5 i)

K= m] Stroop JEX, FEH ML R X4 1]
Stroop U 52, B TEARI] GCE J& LMl Fh 7 U4%
BEEN. XTHEHREZENFR AR, HRmFs
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LRAEDZ R EEELROTIE, 71T,

M A0 U5 PR 4R 28 ) — 8 A B A 33X S 4 A (Maller &
Rabbitt, 1989) . [f] i}, Funes % A (2007)%} =5 [a]
Stroop R (RPZ 248 a1 5 H 2 85 67 Z [8] 19 15 5
MR SN B S2 I, see Lu & Proctor, 1995)fHF5E
FEH, AR LR F RN N TR 4 2R % %5 (] Stroop RN
1) 5% 0 77 AE AU 4 5 B R 28 B R Rk /b T %3 ]
Stroop HUN; SR AE AL b g LIRS B
BB e N TR PEZR R B, FIBG 0 T 25 [H) Stroop 2%
N o fEIETATHES, WREMA RSP RFGSLRZ
[ A7AE NN b5, LR A HE R RE AL 18 i 25 )
Stroop %N, AF4 GCE J& FNIEMEER; kZ, W
R AR E R WOmT, AR S R F 23 6] Stroop FEE,
JERI I AGEMR AR G LA R, UINEEEM L
F A3 ] Stroop AN IR, LA K 2k 2R ] ] fig
AN T oh5e, RN GCE il N 7E T (N TR 5 4
R4 )25 AT REI B 56 -
21 A&
211 #Hik

22 HREFES IS, B 104, Tk 124,
MTSEE TR, YR A R T, IR TE 20~26
%2z lal . PR TE LI S5 HR SRS — 2 R
212 REMMH

SEUHEE J— 4 PentiumIV PC Hifik, Dell 17 3
Sf A ROR AR, PR 1024x768, il B R R
85Hz. SLUNTEME = FAEE T 4T, SRdeiy s R
B IR I I 5 B 024 57em. SEER AN 1
fiw o B, LR R R LR T, KRN R
4.5°x5.5° WA, HARHENL TR, 25 b ge g 40 s i)
PR A 4.5°00 1, HACH 2°x1.5°0ff1; BHARETL
KN 1.5°x1°, SCEGFR T 9 2 5 AR Y 2 350k
] E-Prime(version 1.1),
213 &itfiErF

KA ZHEFN T, AR NERRE R
ARME . HERET A8 5 H AR 1 B E 2 (8] 5 25 6]
— | IR E-His2IEEME SOA., LR
AR R AR TR IR AR
ZMF, BARH B L R A Ay A b 2R
BT, BARHIAE S T 2R ) A R )
b o RBRAE RSN B T I U 22 4 R IO S A Y
NiEt, H2Z2ME/E R GCE MIHEhR. 25l —E k45
CF R COR—37 IR BT
H bRk B35 100 5 H B o7 B — Bl n, #isk
FE 1 22, Sk B R B A2 ) EAS

— T, HARE kA HE S B R —
|, A o A5 A — S0 SR A 2 2 el A — 3
() RN, FE2E{EAE 23 8] Stroop RN YR Ar o
SOA 43>k 100ms. 300ms A1 800ms =7k,

YK trial ARG 1 PR SERIFRE, Bk
FE 4 1E O 2 AN, [ T A A A A A
BRI — HARHE, FrLintial 500ms, SR, ST
WA HRBR A T FL AL 500ms ., #2235 5 P LI ALk
2% 100ms. 300ms BY 800ms, F:AvHR BREN A2 skl 4,
ISR & . )m, H ARk b L A 22
F BERAES, RBUEE A 50ms, 7405 A H ARHEY
Fro R, H BB R, Pk i7E 1500ms
WA R, SRJG#EAT —IK trial, PRIK trial (1[a]
B Fs 1] >&7 800ms

{E4055.(500 ms)

O = 0O

O Eﬂ [

JA SHATL(500 ms)

k%
I:I D (100/300/800 ms)
~ OO A#rGoms)
ELF 1
O # L 51500 ms

Bl Sese— K trial AR

PR AT 55 B AR Sk (48 m i 1E8 L f
SRR, B A2 s oA i B AR Sk, 43
A FHIHE s & 454% “SPACE” B “H” #ptfr
SV o EBRAE 1) SR T4 =22 1] B X Rz 6 2R 76 4% 3k
[B]SEAr . il TR RN H bRy Sk ) H B
BEAEAG T EAEA, SR RGEE . Bisl
PR E . DL B ARk 14 m AR ALY . R
PR TERRR trial o, KR S VE AL TR e, JfR
FTREENG . PO A RN . IEUSE R4S 360 1K
trial, 43>~ 54> block, Z[RIA&AKE 1 44p, ExL
Y HT, WK SeuE AT 48 R4 trial, 2k M BHA TR
T o BEANSIIS R LT B 20 204,

22 ZHREHWH

Xof B2 1 s AR 1R R R AT 22 R 2 AR I ey 25
I3HT, AR RA R 25 Al — B A SOA & =4
N B 3 MhnifiE 22 2 AN RO RHECE SR, 2% 1
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AN ) 230 25 B 52 g B R 1R R A
F 1 TW—FELEEHET B F MBS (ms)FA$E iR % (%)
KRV A RN
SOA 5= ] —H ik EER TR
SN B iR ranaing IR
100ms
—H 503.33 (75.36) 0.27 (0.39) 525.04 (72.47) 0.34 (0.30)
A—F 540.93 (60.94) 0.72 (0.60) 525.11 (67.29) 0.56 (0.53)
300ms
— 483.25 (69.94) 0.20 (0.26) 495.15 (67.26) 0.32 (0.29)
- 522.73 (57.14) 0.48 (0.50) 522.07 (62.76) 0.61 (0.62)
800ms
—E 500.35 (74.59) 0.23 (0.25) 507.65 (78.12) 0.27 (0.29)
A—E 524.26 (62.37) 0.52 (0.58) 526.87 (69.85) 0.52 (0.48)

TE: RS9 NN bREZE, TR

221 KRR
2(Z % A B )x2( =5 [a] — B M) x3(SOA) 11 &
I 22 Fr s, LREA M FRV B E, F(L,
21)=4.84, p<0.05; =5 [H]—F Mk F R0 W%, F(L,
21)=31.99, p<0.001; SOA T B3, F(2, 42)=
15.56, p<0.001. LR A &S SOA ML HAEHA
W3, F<l; RAMME G20 —H M EAEH
W3, F(1, 21)=12.43, p<0.01; Z5[a]—% k5 SOA
52 AR B3, F(2, 42)=4.68, p<0.05, &ZAH X
PR 23 [a]—2eEf SOA A HAEH B3, F(2, 42)=

4.04, p<0.05.
KT BEMRE, F3edE—a0 T A
[f] SOA KV, ZRFEA RS2 Rl —Frk4 H Y
A B RO LA R W Rl A T B8 BEAE AT . 24 SOA
S 100ms B, ZRRA RN ERN A B E, F<L; %50
—HCE A ROV 3, F(1, 21)=14.84, p<0.01; Z&&K
AR E BN Z EERRE, FQ, 21)=
16.57, p<0.01. 4r#rfajspain # W], 7E=5H—85
— R, R RUME Y AT B RON E [F(L,
21)—26.32, p<0.001; F(1, 21)=5.57, p<0.05], Pifls
R GCE FmM, KRAMEMNT, ah—
P T BN W, F(1, 21)=30.67, p<0.001, ifij
FELRRTCBARA T, 25 ] — S50 i 137 A3 A dnb 3
(F<1). 24 SOA >}y 300ms I, £RZA3 R 340 0% 1
253, F(1, 21)=4.24, p=0.052; == [u]—& e &
N, F(1, 21)=37.45, p<0.001; &RAEHMS
25 [l —BOE I S BARIAE 0.05 7K 1 A&k 31 2%,
F(1, 21)=3.01, {H p=0.098<0.10. 4 ¥ fij BRI
WY, ANAEZS Bl — 34T, 2R Pk By 1l B Ak
W3, F(1, 21)=7.93, p<0.05, 7EZS [ A—E &1,

ER R RO I T BARON AN 3 (F<1); TERRA M
I, a5 8] — 20k pd fay B 19 8 25 [F(,
21)=29.49, p<0.001; F(1, 21)=22.44, p<0.001]. 4
SOA Jy 800ms i, Z&Z AT &M 5 25 [l — Bk 22 |
EFIN 35 (F<1); BEABPEFERN AR, F(Q,

21)=1.56, p>0.10; =% [a]—FCPEm FR00 8%, F(,
21)=16.61, p<0.01.
kT R M L s A5 [B] Stroop AN, LAZS ]

Stroop R it A AR AT 2(ZkZ A RUME)x3(SOA)
() E S M T 25 T (LR 2) o SRR F 300
W3, F(1, 21)= 12.43, p<0.01; SOA FHUW %,
F(2, 42)= 4.68, p<0.05; LKA ML SOA Z Al
THAEN B3, F(2, 42)=4.04, p<0.05. 47 faj ik
N PR, 76 SOA g 100ms i, LRRA AN Tz
[a] Stroop #h K TLREILHMNE 5, HERDE,
F(1, 21)=16.57, p<0.01; 7E SOA >4 300ms i}, L%
ﬁxﬁ( PE T RY=s ] Stroop W K TR IC

B, (H22 57 0.05 /KF EARAR B3, F(L, 21)=
3.01, p=0.098; 7E SOA & 800ms I, Z&RA &M

T HYZS[A] Stroop AN 54k R ORI IE SO0 i 25
H(F<1),

? 30 O 'fi B

:‘__5 40

= 30

[=9

210

B

2l ]

300
2k %=-I | s SRR ST 1] [ TS()A( ms)

[#l 2 Z3[H] Stroop BN 7E ML RIE R A VEF T i SOA

M AR L



12 18] RO ZE 55 R RAR AR PR U A SR AN R 1 7 1137

222 $HIRE

SE IR R 5.01%, GEIRRAYZS Al — 20k 3
N B, F(1, 21)= 16.95, p<0.001, —F &M T 1)
FERBALT A 8055, 5RNE SR, A
FEAE S B 5 A SR A, L 00 558 BAR
YA 2 (ps >0.10),

2.3 it

STy —2E o {2 7E SOA &y 100ms Fi1 300ms
i, 25 —E & T AE7E GCE; S RIA—8&MF T
GCE Jy [a] A1 52 (SOA Jy 100ms)al & A 17 7E (SOA K
300ms. 800ms). X H R, FATINNy, LEERIT
] A1 H A5 A Al e [ESE g 0 RN, e
IrIaAEI, W Ao, REER RIS K,
EEIFMMR o BXULEH, AT SE S (T k)
B, EMARIFARIAERERANERE. 24585
PAFEWFST 25 = —2 0, Vecera 1 Rizzo(2004)%
LR R SR R R 2 I E T 5E, &
M —F MR Z E L RN G RER, 55—
AR Z Fi kR, TR FHE
LRIFWA TR — B, SMEMEEEAZ
HpdkR T, mWEETEESZ eSS ML
R T (Miller & Rabbitt, 1989). [Hitt, W 5
Sk 22 (8] 0 T w2 s e 1 A S P R M VR L
il (Vecera & Rizzo, 2004, 2006),

BTN O, IR AT R BT Lk &R R A ]
Stroop R HA G5 78 SOA 2 100ms i}, £k
RIERA RSN T2 [8] Stroop B0 3% K T4k
IR TR R, HiX P2 50 SOA 1Y% i 4E
K/ NOLE 2). X5 Funes 25 A (2007)5% F N R
PRZEZ ™ A RN AL o FR B a0 5 Sk 4 1 A )
W A2 2] 9 I 7R T 1) R Sk 2 BT B O T P &R
FIsZm, PR, LR T R iE i 5 A Sk i 4s MM
S MZE, SR I R 5 Sk 0 A SR BE in 2 (]
Stroop MM, 157 AT RERE CHE . H TEM & ERIT
ANEME PR E, Eatld— s n
(AL (A HICAZ 2 R 1 BRI ) >R 38 5 7 245 B
AN T, fEAS AR R A B, SRS oA
BT AR 7 ] B T ACR T, NN
Jin T 23 [\] Stroop &4 (Funes et al., 2007). fifi SOA
MIES, B IAXT Pt GCE MIBE J) B Wi o, kR ik
TR FH 23 [] — S0R08E 0 315 VR sk 5, L s g o
22 452 B H AR A ] A1 H AR AL S Z 18] AH B AR ] 52
M, SO R R $& s 4514 #9723 18] Stroop Rih 22
SARN B2, NETEML R R 2 im T

%% [] Stroop RN, AL R AR 23 78 Kk HUIE j 25 (1]
73 e AiE (see also Zorzi, Mapelli, Rusconi, & Umilta,
2003).

BZ, RSN TEIEY] T GCE By
WEEET . F—, B THERLREME LB mEE
H3E 4, GCE 7E%5 MR — B A4 T A R I E,
HRMR ., B, FERLRTES S B R A E
FECEIE N B AR mAE B 5 A8 F B Z Y rh 5
(%5 [E] Stroop nz), HIXFPIETVEH FLERALER
HI(SOA &y 100ms). M LI 5 ] IS, AR vE
MR BRI 5%, (HHA B i 2o 7 3k il
W B2 (R 5 6 R AFSE LA (100ms Z247), 540
LRGBS ATERAX G, BE T WNEE
HFERS.

3 SCEG T AR R E R HRRIE A
BRI 35 B 52 )

K JH B — HFAIF (single feature) F1 45 AF BX &
(feature conjunction) () HAR48 R iu, BEHEML
FXPRIE R BRI RAE R 5 52, $8 /R TR R )
BRI T8 BARBY BE . ATERFSE R B, SMNBPETE
B(HIE 5 ) BE S AE ARAE S RRIE R A Pl
FEAE, H P9 1 B (O P e A 157 Sk ) 5
TEFH IR IR P o . W 5 R B B, R B et
FRIE R AR, FRAF IR A T R & AR 7R 32 IR
T B 5 1Y HE B B (Briand, 1998; Briand & Klein,
1987; Klein, 1994, 2004), Al L#fEM, 40 ML xR
(47N BB 52 I RRAE A LA AR AR AE 3 G, R4
GCE J& TR E RS .. Kk, WX —FEE*%
GCE myJ@tk, newgit— 0 s LIER NI 5 SR
Z45r
31 A&

311 #Hik

16 2K ES IR, B 8 4, Yo
IEMIER, KEEMOE, ¥HARTF, FRTE
20~27 % 2],

312 EEMMHE

SRS T R S I — A R, il 3 BT
o ARREIZAA: HESHEAN MK S BE R, 5
HHEADAREFERO, T, X)45 4 =R F By 5,
(i, 20, o)k, EAARME, AE4 I3 PSS [
()RR A PR RIS R A B A, N (it O 41
Ty To BZMBOR/ NN 20x1.2°0ff, I B v e i
5 45004 .
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3.1.3 witfiErF

KM R RN, AR RS
RURIZR RPN AR . o, R 55 KRG W
AR B HRAE RS AR R, RRARL
PGPSR R R A RO R 78 ToARk
HIE 6 B s AL R W 1 () 05 ) b, T JS
B A IRAE T L A 1 A S R O ) b SR
ANFEHE AL 55 3 HF AT, ARG RA B4R
LSRR P

+ AL (1000 ms)

Je s ifL (500 ms)

2% (300 ms)

& 3 SZEG T PAYK trial TRARE

22 0)i% (1500 ms)

AR trial WARIT: B, TERRARIEH R
1000ms MYIEM AL, BEEIEMAIHA, SREA
AR ER 0 T FL A 500ms, 4235 5 B A FLE LR R
300ms, MRERENZAESHILG, &G, TEEMARNL
NEA I BENL S B R 1500ms, ]I 44 22 5
IR G 00 380 A 42 S S I . PRIR trial A ]

F% & 700ms.

BB 3 58 LR — RRAE A R AR IR I A 4
KIS BRI RS, Hbr 2L,
“FhE ormtiE A FREIC A RIS, Hiske
PIAFHE IS, “#E AR 07, HinBMAAF
BRI, BARAS B A2 F a8 P s,
VO SR SN B FIAE 1R 5, PR FR 8 Z AT 55 118 5 78 B 1k
(B, R R R A S B4 5 —F, B
SRS G —F, YRR, 8BS e
W IR EMLRS B BB AR, R
A B ORFE AR A VL T B 1 b S e | PR b A
N o PRI SE AT 55 IR A T, B I 55 44 4
360 YK trial, 434 5 4> block, Z[a4KE 1 404,
TERRIUE 55 1 IE X LI T, 22HF 24 %R trial, %k
> B B X B 4 5 g 25T S A o A S R 4 T
40 J35P
32 HEREHH

WA IE A S N R EIAE 95% LA F o B 3 MR ifiE2E
ZAMOBHE SR, Rk 2 iR

X H A B B EA T 2(fE 45 2R x2 (L&
AR E G &7 225007, SRR AR5
FROV A TLE, F(1, 15)= 1.34, p>0.10; &A%k
FHON B3, F(L, 15)= 16.89, p<0.01, FKHATEMLZL
Kok 7TXF B &R, 5 SR RARMER
LHAE AR #E (F<1), R RAE S P
GCE NMFFER EEF .

F2 KBRZARERES D BIRFEN R TR F (ms)F IR 2 (%)

LRAU

LRI

% - - - - GCE
Bt AR S st HERR
B —HAE 512.36 (68.37) 0.78 (0.56) 520.92 (71.32) 1.16 (0.91) 8.56 (15.56)*
IR 496.52 (74.92) 0.33 (0.41) 505.33 (74.01) 0.43 (0.44) 8.81 (9.32)**

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

PR TRR AT M BB, IR IR R 2.71%,
VAT 55 25/ 2000 %, F(1, 15)= 29.49, p<0.001,
FROEIR & 18 R AT 55 0 S N R 1R R B LT B — 4
TEHE R SR, 456 B L I B8 v (9 AT 55 2 A0 = 3000
ANAFAE N 5 TE A R AU . 23 R 3%
I LA B P PR 22 8] 22 B AR AN 32 (ps >0.10).

3.3 it

LR R B 5 (b B — R A48 R FRRE IR &
R, HPRATS P GCE #1105 o B3E im T — % >
NRFIERIICS i fish . RIS L TR PR B N 2k
PRI B, B —FRAEA R S WURAE Bl S G A B

Beryin T, R AR 45 2 U B AT il EORI A AT
BB B BEIRPIRIHERAT 55 P IR R $n 0
M5, IR AU RS TS5 i GCE Rk 1
TE LR X R AR S IR S A, T AR X R i 3
e

N ECE ML R M IR I 15 BRI R T 4R
MERE G BB, XS A2 R AL 55 HAR A A ALY
AR T 73BT o FEIX—250F R, FRIEDT H &7 A
AT =i od: 26—, RPN S B s
FSCHYRAE, (HRAAEG M HbS, e T, 20
@ O7; S, WP AAAE—DAHSCHRHIE, 6=, &
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FETEAHCHRR-E . TER—AMEOL T, PIRES RS
PEZE 4 (Treisman & Gelade, 1980), &1 513 Ml 2k & fig
s X RRAE R AR AE R, T LATUHIEE — Ml o0 N Y
GCE /Mgl R . Bl b A B, FefEmi H 2L
HEREA MM Z M2 BEAERA B % (F<1), HILA
E=FESL GCE AR & 255, RUNEM L
FXRIER S AEMEM . I, GCE X &4 T
7E Ty A B S B R W REAE . T AR RRAE R A B
B A5G UAENESE, FTLAHED GCE J& T M: i
Z % (Briand, 1998; Briand & Klein, 1987; Klein,
1994, 2004).,

4 Eifie

AWFFE 45 A5 GCE J& T PN R M 1 B A,
R A2 2R 38 1 B A ) O 67 SRAE 5 = 1 B e
R (S —), JE5ARELTT 10 b B ARRRAE () 3 B
5 mtth (S50 ), MNP S 1) S

RN R HE EEEE T GCE BRI RIS
2R A IR, R IR R V5 5 1 R R =X i
B (P . ASnrImE] g RE ) . ik, Friesen A
Kingstone (2003)iAl GCE & — Rl ik () 4 I8 1 1
& SR, Tipples (2002)F 58 & 3, P 3k [a) i) &2
BUBT O B AR AR EL ), BaEis S e iR
R, U I R R B RS I AN — i R H T R
B T i bR (see also Hommel, Pratt, Colzato, &
Godijn, 2001; Ristic, Friesen, & Kingstone, 2002) ., A}
24, WML FE LA AT s S S R i S
We 7 ASHIF 7% 45 S 3 4y b [B] 2 T X — () s A —,
GCE 5 WML R T oh o imiig &k, v
ML RS NFEEL RO w R mG | SEE, &
BAMLIPLE,; B2, AR WERRIE I T2
[4] Stroop v, UiAH GCE MY 52 5 J& 78 3k i vh T il
—ANZS BT RACR R I Y 5=, AR
NSRS, PR 42 PN R T R A — A E
o ZEEAHFSE LA K o A= 324 (Brignani et al., 2009)
N 250 B 22 1Y 2 SRR BE (Vecera & Rizzo,
2004, 2006), GCE JCifEiAFIBL A J2 1 22 Lt |
Y EA W IEYETE 2R PE (but see Stevens, West, Al-
Aidroos, Weger, & Pratt, 2008) .

DAFERFST 2B, PR v B AR M 1 2 ()
FEAE M HAF 1 (Corbetta & Shulman, 2002). 4,
Folk, Remington #1 Johnston(1992) & &, K43
RDWLREE A NS FIE, (LEZHE NS
1T 55 15 5% o HE Bl B 4 ) B 0 52 T (see also

Yantis & Jonides, 1990). 4, &A1 GE: GCE
J&TAMEE R, Hh TZB A BRI Ay
PR 5 22 30 o B A2 il i R 4 i we . AT K
XA REFLEUN, AR 55—, GCE #fisisZ
FE Ff R 0 T AY7E 55 (Driver et al., 1999; Ristic &
Kingstone, 2005), {H & X &1 5| 528 1 i i 2k
R X, BR8] 5 A R AESEILY, X 5 AMEYE
TR A E, ARWTIE R S5 — ik B 13X R 3
(see also Zorzi et al., 2003); %6, XFMRIEATTE
NHUIN B 22 T e 0, AT HE 0 5 T A R
T R S S, AR S R Uk G R v R AR
SRIGHZ 2 [ L R TR . 5346, LR
ARE WY S —FhA ) T 28 M B 1] BB AR GE I 7
TATN N AT RE, # GCEJE FHMEFEERS, 4
AT RAAR G Rl o B A TE 2 I AN R R R R
RGN MR 2 mfLTE B R SE) . L
HEARNAW RS SIERENRGE AR, A
MR EA L ARG, HEfTn LA XA
TR G U, 28 M ry P13 B0 )2 A B
MAL RS, HARFERTER . DIaefsh 2 3l
GCE WA KW fglR] B J& F ™A~ & & 4t (Buschman
& Miller, 2007; Corbetta & Shulman, 2002; Klein,
2004).

it 4 GCE ¥ KB ail, wmidk | shi &
A% ReA E AR 5 —, 5AMNHLEREAFR,
TR S Hbr i BLR AL S Z MR TE BRI R
R 5 2, LRI A TE W 5 5 iy Bk
B pltn, A IR RRoR 2, (HI2 A 18
B AR B (AL Ze) . 36—, LR B A
Y AR W 2 SRR R BT R AR AR BGERY, BlCH
A U R, B AT 5SS T R ik e A
A3 ) 5 L B AFAE— W A 1 S50 (O i 0 2 ) 74
FORAR), T3 S A AT 9 R v B 2 B L
AT 55 Ak 35T 4 44 14 46 0 (Chawla, Rees, & Friston,
1999; Driver & Frith, 2000; Kastner, Pinsk, De
Weerd, Desimone, & Ungerleider, 1999)., %=, GCE
B ST AE XN L LR & SO B 2 b (Ristic &
Kingstone, 2005). 9% & F GCE Mo, L
FXF HAR A B, Bl = 5 R snm v 5 R Y
B EEAE R, (BT R M LR REA S
SCHY, X EATRY N T s Fh S, Rl A
{58, 1 TARCIC B i as [0 05 L3R AE, A RESE
PIE & 557 (Miller & Rabbitt, 1989), 1 H., GCE Jf:
AT TAME T AR D ], X 5 2 8L
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SMEPEE R EARANZE R I, AR SE
S ANBRENE ST, FUAREA RNt S
S TERLEeA R ISR D, Sl R S = R )
JEAGE Y i, MR AT RETF A — & Bl 5 br
A B, B R H AR B AR T, AV AR
fig A1) FH HG 3 A0 A 5 ] 35 3 A\ (Bayliss & Tipper,
2006; Mason, Tatkow, & Macrae, 2005). [Aitt, Xk
e B AR R T A e A ) =k 9 X A
LRMH, DEEA Yirm T B,

FBARTEM L RAG LA NI E LR, HIf
RIS AN TR S A0 . MBS B3, A
KRR I E S SR Y, BARPRIIER, 7
TESE R PR N T A2 &, T ke Aty —
755 (Kobayashi & Kohshima, 1997), M & J&.0 3
LR, BELAE R R A A AR T L&
MIREE ST, HA ML 2t S oe g e e A s
SRR AR, M Sk A RAE M B SRR
2F ) R i e 7 R Y B 45 (Nummenmaa & Calder,
2009). L AFsE R, —HAEM AL L BA R
K ) 22 5 (Hietanen, Leppanen, Nummenmaa, &
Astikainen, 2008; Hietanen, Nummenmaa, Nyman,
Parkkola, & Ha&maldinen, 2006; but see Sato,
Kochiyama, Uono, & Yoshikawa, 2009). 734, 1141
R I BB 52 W WL B3 1) B 4F PE AN 55 = SO NS
R R, K Sk 2R IR B Y AR A (Bayliss,
Paul, Cannon, & Tipper, 2006).

H TS & RMAF 5L REEIE FEE B
SRR . SCH A AR SR oG, AT M
55 PRI 1 R = TR D AR 3 A 11X 4 AR AR (K lein,
2004), R, vEEGUE AR F AT R RS A X
20 A5 T RUE ] 1 BLE KR o b e o 28 TR
R 53 Fn S A T R AR N 7 ™A 458 ) 1Y S 5 = F
AR EMAR LI EEE P L RATA
R, S M R W)Y XA BT Y, EUR R AR
PR B IE: ANREURIE L RABHE 1S T = Ui X
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[ 55 BT (B B2 (8] 5 R4k, SF7E 3 i T Ay
W) o IAERFSE s BRAE T D™ A 42 1 1Y) S 30 %
e B R = A AR, JFANREZ Y
M BE AT H O A2 3 b 8y 3 B AT 8 (Kingstone,
Smilek, Ristic, Friesen, & Eastwood, 2003), fh<x4k
AR TR SEE T, JFRARE S X
Mo PR, KRBT 7 EE40AT 3 5 Ak i R
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Eyes Gaze Cueing Effect: Endogenous or Exogenous Processing Mechanism?

ZHAO Ya-Jun, ZHANG Zhi-Jun

(Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou 310028, China)

Abstract

Observing another person’s averted eye gaze led to automatic shift of attention in the corresponding
direction, which facilitated subsequent early visual processing. This phenomenon was termed ‘eyes gaze cueing
effect’, in short, ‘gaze cueing effect’ (GCE). Many researchers tried to interpret the processing mechanism
underlying GCE. However, there were controversies on this topic. Friesen and Kingstone (2003) claimed that
gaze cues triggered a kind of reflexive or exogenous shift of visual attention that was normally associated with
the abrupt onset of a stimulus in the periphery of vision. Whereas Vecera and Rizzo (2004) found a patient EVR
with frontal-lobe damage was impaired in using eye gaze cues to allocate attention, suggesting that GCE may
involve frontal-lobe processes which control voluntary, not automatic, shifts of visuospatial attention. Both
viewpoints have gained some evidences. Thus, whether gaze cues shifted spatial attention reflexively
(exogenously) or voluntarily (endogenously) was still in debate. This issue would be clarified in the present
study in two aspects. On the one hand, how gaze cues shifted observer’s attention. On the other hand, how gaze
cues affected the processing of the target in the corresponding direction.

Two experiments were conducted in this study, which employed the spatial Stroop paradigm and the target
search task respectively. In both experiments, subjects were presented with a gaze cue to the right or left visual
field (VF) before the occurrence of a lateralized target to response. There were two conditions in this
non-predictive cueing task: (1) targets were presented in the VF indicated by the eye gaze direction (congruent);
or (2) targets were opposite to the eye gaze direction (incongruent). In the first experiment, 22 subjects were
required to discriminate the direction to which the peripherally presented arrow points. While in the second
experiment, another 16 subjects all were instructed to finish two different tasks: One involved the detection of
single feature, and the other involved the search of feature conjunction. Stimulus presentation and data
collection were conducted by E-prime software.

From the first experiment, it was found: (1) The lack of GCE was due to the processing conflict between
gaze cue and other endogenous cues, which indicated that the two cues had similar processing mechanism; (2)
Gaze cue produced larger spatial Stroop effects for valid than invalid trials, which suggested that eyes gaze led
to the generation of an internal representation of the spatial location. From the second experiment, similar
facilitation effects of the gaze cue for both single feature and feature conjunction search was found, which
revealed that gaze cue affected feature extraction as well as later processing stages (decision and response
processes), but it did not influence feature integration directly.

It was concluded that the intrinsic mechanism of GCE belonged to the endogenous attention system. Eyes gaze
cue may induce observers’ attention shift through the generation of an internal representation of the spatial location
indicated by the cue, and facilitate target feature extraction and encoding, thus speed up the response ultimately.

Key words eyes gaze cueing effect; exogenous attention; endogenous attention; spatial Stroop effect; feature
integration



