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RNIRMEZEEZRZFEIZEA
T R EE SRR

2 1 2 >, 3 4 5,6
BEA ERWS OXEBEFS EXEY K W
(EMRF OISR, KE 130012) CLLTFIHERFOBSEE, T8 ILEST AR A EE SR FEQF PO, KiE 116029)
CTWHNEF AR 2ERE, WV T 315800) (IR R0 BI 2R, OHL ST RERRGE L, 7098 R0 215123)
C MBI K202 R, DESTREHERE L, Y195 R0 215009)
¢ HAE Sz X I R 2E R R G g A i gtbe, X1 700-8530)

i E OTERES EHE INTEE B S O G — | HARE MG R . IR R TR R R T,
PRI T A E RS [RIZR R A 8 X A AT 38 5 052, DA BOAS FIR R S 451 B4R ORs 4F AT
WELIZER GiRFY], (D)TLRLREBERN SR, BEANNRT RS THEEN QMERARNEGE0%)
FMT, BAENFENEA LR T a2 SR04 5 TR RS TR 225 G)PEREERIET0%)
T, BEANERRLRREFM TR SN 5 TR R A FIRAER, BFENER LR TG
AN R T IOER R A, ()RR REANEO0%) &M T, BEAFEFEANAA ML R KM TV A5L
Jof Y5 S 2 i T IOAER R Ak WIS RS T8 MIRH e M, IF Bt — 2 4am T WIRMEE R 5 T s 4 1)
ZHAEH, BT ANRIZRA SR N IR M B I AR RECE A S HFEAMT RG2S
HIREEZ—,

KR NIRRT, WTEEs, BEN, KAEARE

LS Bs42

W (Fleming et al., 2020; Li et al., 2015)Z %), 5%
B AR X AN H BT R B 52 (Talsma: &
Woldorff, 2005; Tang et al., 2016), Hrp, &%
) — A X2 PN IR 2 1) 3 R R A T i B 5 1Y 52

1 ®BiS
ARG FINT B N2 H B A 3G T R BUE B A E
T, L TR S L B [

— R, SRR — A% BT, X
1 B2 B R A T 58 35 4 (Audiovisual integration,
Talsma & Woldorff, 2005; FEIEM 4%, 2020), S5H
3 T PR T T v I EORE L, AR S T AR T L G
AT DA SRR A s g U, X A IR R AR N AR
S (Gao et al., 2014; Li et al., 2010; Wu et al.,
2012), LITERFSE & BRAR T 56 3 5 B 1 52 40T B0
TSR P B ) R 23 ] — SRR R I L IR Y

W H 32 2022-02-18

i) (Talsma & Woldorff, 2005; JEBERN 4%, 2020),

DA T 255 () R R A A B — R B Y
FAE 5 A B W, = —Fh A B
7. (Posner, 1980). A i 57 % FH N I 26 K —H#L 1
W, EaNEMERFSLER, 51 ST gt
FERE—23 [0, I HE b i 2 A 80hE L il i
e AP PR U 23 ) Y A B R A T 9 o an SRk iak
FEA R AT B g B I 3 T F O R 4%

*HUE MR SCHE R H (22YIC190005; 22YIC190020), F % H AR £ 45 (31871092), H 4K 2% AR 8 24 23 (JSPS) K fill B 98 W B

(20K04381), 5 K2 N SCHERHT 48 52 AT BA (2022) % 1)
i MR 162 T[] A 5 — AR

HE1EE: £ZH, E-mail: ajwang@suda.edu.cn; 7K, E-mail: psyzm@suda.edu.cn
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P B S BEE, ISR A LR Rk R A0 (Cue Effect),
RIi75 A T P 23 [B]33 20 E W] (Arjona et al., 2016;
Vossel et al., 2006), & T P25 8] 7 26 R8T 5.
A BRI, Donohue 5(2015) BT 5T K R, 24L&
FRBNER T5%F, BORTEA LR ST XL
PRSI ) HERA T i [RIREHE, BT 45(2020)
BFIE RBL, UEREABNER 80%HT, BXTEA %KL
LB BT 58 3 5 R0 5 T IR R kA
T BT SRS RN, R T R S ) A
TR R A RN L AP, Talsma 1 Woldorff (2005)
T AR AR B PR A TR R, 45 R [
FE & IRk A LT 0 e A AN 0 . 2R b
5 AN T] 77 S P TR 2 [ 3 T A AT 98 3 B1
PR 23 TR 26 o 2% 5 e 14 FH (Donohue
et al., 2015; Talsma et al., 2010; Talsma & Woldorff,
2005; FEIGERN 5%, 2020), SR, FIRBFFIILL 18~
26 ZHEENRABEFEXTG, AN IR 25 ]
TN 2 A N AT 5 B 5 B S )
AUEIERI, BAE NN IENESS BT S LA 4E
4 B 2011717 T2 W U855 (Erel & Levy, 2016; Juola et al.,
2000; Zivony et al., 2019), 7£ LAA A N IR PR 2 % -
TR AR = Ve 7 N e ks S NG [ETRE sh= WAl [ L T A e
855 — 7 T 2R B 28 AF N P TR T O ) IR R
FTFHEN, WBEAITLR AR T 544
N(Erel & Levy, 2016; Slessor et al., 2016; Zivony
etal., 2019); 53— 7 IR IR EAFE NAETCRUER K 5%
PN A RS R ZE R SN B ) 2 R TR AR N, BB AR
NASRE 05 () 34T T 5 % 7% L6 I O 8 ) 40 )
fit 1155 T3 4F A(Juola et al., 2000). A, THREYE
h 3L YR B4 (functional Magnetic Resonance Imaging,
fMRI)AFFE & B, 24 B HITA0 I 5 2 0 R 5T AR AR
2> B A% H4K V8N (DeCarli et al., 2005; Lockhart
& DeCarli, 2014), 3 H., Erel #1 Levy (2016)ik JiX
R HTA Ke 2 R BT AR R R /N 5 2 A N TR T 28
[VE B IR G, Rl ESE T 2 4FE AN
B T B S HEANFEZE S WA, AR A
PR 2 A N L TR i S 8 S R i AR 2
551 % 4F A\ (Parada et al., 2021; Tremblay et al.,
2021), HAWroeH G055 4 AAAAE 2 S5 (Jones &
Noppeney, 2021; Yang et al., 2021), —LEHF 57 K 32
AE AT 3 B B RO 58 T 75 4F N (Laurienti et al.,
2006; Peiffer et al., 2007), {40 Laurienti 5(2006)
RICGREAL TG e, ZAE AR TR A
Wr ot 8GR0, J FLIA 1 X — &5 2R 1 ] s Jit B

JE PR SR R B2 55 R R TR T e R, R
Wt b, 3 A A7 19 390 50 (inverse  effectiveness), 1M %
A KRG8 FH T 5 URME LSS, BT AT e #E G 23
4598 (Laurienti et al., 2006), 1H 53 #h—SLHF 57 & 3,
EAE NPT 035 59 T 5 4FE A(Ren et al., 2021;
Stephen et al., 2010; Wu et al., 2012; Yang et al.,
2021), WFFEFATIA by 3 B3k i 22 S 14 Dt P 5 0 8
PUEA G, YR TANEEE, T4 AR E
A0 s, i R TSR N A LT v 5 MR
RA%/N(Diederich et al., 2008; Wu et al., 2012), E &
NG HAE N BT R 5 R 8 AT SR A AE
G, AH A TR 1 3R I 8 AR N AR N AT o
A7 E 2 5 (Yang et al., 2021),

Zi b, BTG T AR AT 563 G s b iR
SRVG B T an i v BBt FUR A B AE N R, (HIE
ARG LB N IR A [ R R B s, (R AR E
AP R S T AT DA R AR AT e, H
WEFE R LA N5 4E NN IR 25 8] U B A e 22
S, EHT AN R PR 23 TA) T R 2 AR AT B
AW, DLRWIERES E RS T, BN
HEFENMI RGN ES . FI, R5CRHN
BRI, DR RGEEN vs. B4E
N BRRBHE LR vs IO F) M H IR R
FEHI IR vs W58 L vs AT 5 1030 S F A2
Ol 3N, S 50% (5 1).70% (52
5 2)H1 90% (L5 3) “RPRRAMMERMT, MR
PEZS () 71 B R AR N 8B 5 5 o =2 i LUK
FH =R [ 4 2 A RvE # 4% N R 2 ) T 2 A
N, UAERFFE R B, 23 A At ry s IR aT RLE 5
P52 (AR B 2 BE, 2R RUrEB R, 2R R AL
V% K (Arjona et al., 2016), - HL B Z5E(2020) 1
WFIE R, NFELRABERMT, NI T
RO AR 58 HE 5 RS2 A [A], 80%Zk A AL
PRI, NI T B T 5, 50%
B WO SR AT N IR 5 ] 0 R W R
WAMIAVER . van der Stoep Z£(2015)42 H T 43 [H]
A ERUL, ZIBR UL EENE N T AL ER
A b R R A ) 2 B E 1) 45 B R TUAR Y, SRR
ARERRAL, H A2 WA B A B, g i
AR RARME A5 BT 23 (8] % [, PR I S 3
LT 58 H bR )35 EPE A9 B AIG (van der Stoep et al.,
2015), 7520 BB I R IR 4E, 2020), 5
e, ARBFFEREL, 50%LRAMMEFMAT, T H
Lz 11 e el R a g /5 A R 2 B G el 6] P e
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XA NG AE N T o B S A e P E T . o)
Ab, BT ZAE NNTEMEZ BRE RS TH A (Olk &
Kingstone, 2009), H:Z4FE A\ A9 B & ) U 25 B AR
(Slessor et al., 2016; Zivony et al., 2019), AHMF5IE
W, RABMEME R, PIIRMEZS (B 8T GEXT AR
NI 58 5 = AR AR VR T, TR 2 A 2t
FMET, WIEMESHEEX ZFEAMT B EA
PEHAEH o IF H B T4 A XM R 7 B 7 458
59(Anderson & McDowell, 1997), [HIlt, 1ERLRA
MMM, ZBENMVT B S5 THEN

2 SEE 1 S0%ZRHEARMSM TN
DA 2 TR]E TR 22 AF N AT o
ik

21 Ak
2.1.1 #ik

F 4l Ren 45(2018)AF 5% Hh & 4F A AT 4R A AT
T AUV 25 AR B (n,® = 0.307), LAJ Ren
45(2018) F1 15 T 25 (2020) BF 5% rP 1 151 B2 oh 4 i
(0.8), ARWFFEHRK G*power 3.1.9 # {4k & Effect
size £} 0.307, Power (1 — B)°N 80%, a 7KF-4 0.05,
T A REARE N 24 N, SEEG 1 SCPRfER B4R
KRS 25 24 (B 18 N, L7 N),
RIS 64.1 £4.9 % BEHLIRSE R KA 26 74(5F
15N, @ 11 N), FH4ER K 22.6 +2.4 % AR
5 v T A BRI S R IR IR, T IR,
B, MR ICHT . AR UL W 2 i %
BBz, Hrp, —2EFNM—%4
FAEABGR 0 B th T IE# RS T 90%Bi i BR, —
2 A N B T B S AR B e/

A RO REANE T ZF T S B 70% 8 MER
A G¥Power 3.1.9 Kf RUNAT 7 EEAS ¢ #5560 HEA T
T AU 43 AT (sensitivity analysis), & o = 0.05,
power = 0.80, 155 H 5256 1 1Y effect size dz = 0.83, %
SEYGIRB T A, B TR SRR T .
2.1.2 EWYUFSHR

FEA S ORI 22 BLFE Intel (R)Graphics620
RS 14 ST B L, FENDHERN
1024x768, Rl FE K 60 Hz, #ikMH & 540
50 cm, SEEGFEF A E-prime 1.1 Zwihi], fdY &2
PRAE A5 55 F(RGB: 0, 0, 0), WL K HE
JCE Y 3 AN A HE B S R, K HE
B RGB N 127,127, 127, B KA HER KN N
4.4°%4.4°, v g gy HE 5L SR N5 08 R L e
(0.5°x0.5°), " gy 5 5 A2 A A8 T HE B IR 4y
B 110, HARRI AT LR (V) . T fiE(A)
FL T 8 R (AV) =FIE R, e R 20x2°K
/NHILL(RGB: 234, 86, 97)%: (RGB: 247, 200, 125)4
(B P ICF I B %, SIAE A B85 A5 0 i 7 HE DY,
W i, i) P2 38 o R 18 A B H-HL(Realme RMA-
155) 2 3 1600 Hz, 60 dB AU 4T, HLIT S5+
B, S A R T S 1 ) s 52 R [ — 00, 3 S
B4 100 ms, SEER Rl AN E 1a iR,
2.1.3 EWiGIt5RERF

SCER T 2 (B BN v FAEN) x 2
(R AR R vs ML R) * 3 (BARHISE
AU LA vs VT3 vs LT E IO A TR A S
B tt o BR8N AR O 2
RISHUFN H ARSI, PRAR R A R0 SR

SRR I 1o Fis . B EBEN

AL 500 ms

PRIVREHEZRZR: 200 ms

ISI: 600 ms

HAR(A/V/AV): 100 ms

ITI: 1000 ms

Bl 1 (a) i SLi o BB, A4 B AR B0 KN A7 B/R 25 (b) A SE i A .
W HARHIFL AV IAV) 535278 S W sk il i, 058 0 RTILT 5 38038 o IS (inter-stimulus interval) A Jil 3 ] Bsf (][] B o ITI (inter-trial

interval) A i YK [ Bt (8] 8] B o
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Ji# 500 ms, BfJm PR GF 200 ms, ZEF 45 AL
SCE AT Ik o 7E 600 ms YRR RIS, H AR50
(PR vs W58 R vs AT 58 30350 52 BLAE 2
aCE AT HEN, SIAFEIA 100 ms, SLEIF4R
HI 232 AL R A BN R 50%, JFER T H AR
P BRA T7 (L FEA T BT, IR R I e 0 P e
R NVRE, BRSO B A B MR
AT E A 480 M IE LI IR (A&
IR 240 A TR FRIAR 240 1Y), 2530 4 4,
fE2H 120 MK, AR BENLE B, R Z Rk
B o IERSEEETA 20 MRk, SR
258 20 434t

214 HIESH

A BE ST AH XS 22 JEORE S IV 65 (relative
amount of multisensory response enhancement, rMRE)
F5e G A ASN 42 (Race model inequality) X F1L T 2%
AR AT AT FERERR 4%, 2020; Miller, 1982).

tMRE J2& % FH 4R B ARSI A AF T /4 50z e
oL, 2 2 (a) T B AL RN T R
T Sz I ISR i /)N ek 5 R W SRS R F8) AR R 22
(B, P O AT SRR T 5 03RS I A AR o 8 o
i, PR R T AR AR ¢ KSR (S 0 AT
B, H4 R B FERT 0, WAy KA T Ao
AR

(Min(median(RT ), median(R7}, ))-median(RT ;;,))
Min(median(RT), median(R7,))

T L AN 45 3 (Race model inequality) e FH R
o R S T @ ALl 1 520 e T
(cumulative distribution functions, CDFs)*f 7a 415
#i(Race mode) AT 4T, W2 (b).

P(RTpace moder <1)= (®)

P(RT <t)+ P(RT,<t)— P(RT ;<t)x P(RT, <t)

P(RT,; < t) 2 Wr o O HE — 2 7 INF 1) ¢ A B9 B
NHEFRAE, 0 P (RTy < )08 HAE 5 — 45 22 B
] ¢ A A S ARE AR, 3 s (b)Y T AT 7R
— 255 T8 S IS ] AL s 0 SRR T 5 30 35 S I )
B AR R0 AL, BD P(RTRace moaer < 1), JTH4
o5 52 Br O W 58 i BB N B R 3R OB 43 A eR B
P(RT,y < OBEATILEL, SR 2 5% CDFs, HIALT
b B R4S Race model 1Y B
BRESCLE 25 7 SV [B) (ASBIFFE R 100~1200 ms) i il
W, % 10 ms FROMEARE S . Y SEBR LT 58 R
Jof B 1) 22 RR G A1 R BCPE e — B[] B 9 35 1 R T
Race model B}, %t AT LLIA M 7E I (8] 2 8 & A= T /)

x100% (a)

Wr & o I PN [l S5 A T AT o 2% 5 I () 70
B, DL SRR B) 7 BN O W E 43 RN
A ZES, FIBAE SRR LT8R A RN 2
54 22 5 (Hugenschmidt et al., 2009; Yang & Ren,
2018).
22 ZHRESH

T 8% 52 182 Bk /NTF 100 ms AR T 1200 ms B 5
WEGE, R PUR: RABFENTEABE RS
T ROARECH 228, TTREESM T A
BORREC R 228; FAEANFEA ML R FM T PHH
BOARIREH 230, TEREE FMF T A RO EL
227,

F1 BIBRFHBEEHERRNRE

- YN TN
T TR IRGaE HRAE AR
S 1 228 (240) 228 (240) 230 (240) 227 (240)
S 2 596 (630) 253 (270) 578 (630) 253 (270)
SCEY 31015 (1080) 109 (120) 1059 (1080) 118 (120)

T 55 WA R — A S

SIERRAREGIRANGE 2 fios, ZFENMEFEALE
F 2T B IE B A B, D AOR) B R s i AT
ﬁMO

2 LW 1 FAEAZFETHEREWACC/%). KFH
(RT/ms) (M + SD)
Hﬁ P EEN HAEA
ke ACC RT ACC RT
War  FRER 97.6+28 440+173 98913
T Toakk® 984+ 1.8 455+174 97.7+24
Wier  ARAEE 98.0+20 433+149 96.1+3.8
R Tk 924+43 448+143 94.1+5.0
W HRERR 97.7+2.5 375+161 98.8+2.1
T Tk 97.6+£2.5 3924162 97.9+2.7
. ACC fRERIEHR (Accuracy, %), RT {3 ) it (Reaction

time, ms)

338+ 76
34775
364 +97
396 + 99
280 + 61
300+ 79

2.2.1 K RZAt

W IEB R SRR B SO B AT 2 (Rl
THEN v BIEN) x 2 (BRI HULE vs.
B AR) x 3 (H AR RS . L5 J0L vs. U7 5 09
v AT o O B T A I 07 25 00 Hr . AR AR 2
FR o B A 300 2, F(1, 46) = 5.88, p =
0.019, mp = 0.11, F4EAM I (338 ms) i Pk
T AN (424 ms) LRI F RN W, F(1, 46) =
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33.10, p < 0.001, ny = 0.42, ALK T W
A (372 ms) ik 2 P T oL R &M T B9 I R it
(390 ms)., HARKIIEH 800 8, FQ, 92) =
58.59, p <0.001,n> = 0.56, L& LA MR, I
W 5 0 98 4 52 7 IS (337 ms) i 3D T O K
(395 ms, #(47) = 8.11, p < 0.001, d = 0.45, 95% CI =
[40.65, 75.557)F1 W5 1384 S B BF (410 ms, #(47) =
10.26, p < 0.001, d = 0.58, 95% CI = [56.02, 90.94]).
BISHURN B RS s BEAE B3, F(2, 92) =
5.09, p = 0.008, ny = 0.10, HASZHAEH I W3
5, ps > 0.05,

BEAl, 43008 2 A TN AR NI 2R R AL RN
(Cue effect = RT xx — RT 4u)FEFT BAREAR ¢ K506, 25
R E KT 0, ps < 0.05, ds > 0.59, PLAARMFSE
AR NI AR A BT RS i, %R
FEAE AR AN SO B2 5, FRAiT s et
AR (0) (XCRHIRLEEAE, M X8, SD MhrifE2E)
Xof s 17 B RCHR T IR A A, SR ol R ST
FEAS ¢ K 5643 G IE A5 A0 BP0 5830038 . T 5
FILIT 58 8 4% 1 & AF RN 48 N R AL
HEAT 30T, S RBTC W E 2R, s (46) < 1.72, ps >
0.05,

X-M
SD
2.2.2 1H3Y & B R 7158 (rMRE)

T, TR A T RN B Y P AL B Y
tMRE Z553 ., SRJE XA | SRR AR
Y rMRE BEATEAREA ¢ K030 (55 0 HEAT L), 4%
R, BFENIESLRIEBFN T tMRE #4122
EKRT 0,15 (23) > 4.28, ps < 0.001, ds > 0.87; FH4F
ANTES LR LRZMNFH tMRE ¥ REERTF 0, s
(23) > 3.73, ps < 0.05, ds > 0.76., ULl T &4 NI

Z:

(c)

m AREER
* O MR

(@) 20

G
<
)
S

—
W
—
W

w

Relative MRE/%
=
W

Relative MRE/%
=

|

(=]

(=]

*

s
ol

AENFEAS LRI S AR A T T 3R B 4500

Hk, MHBXTEEAR ¢ BT EFEANEKLR
RKIEMF T B tMRE #1708, 455 & MEFENAE
AR FZNM IR RSN T B tMRE A W3
5, 1(23)=0.68, p>0.05, [AIFEML, KB XFREAS
t Br g N AR NTEA LR EARLAMT T B tMRE i#47
G307, EERR I EANAEA R RS MIC KR
ZMF T TMRE 10 1 325 5%, 1(23) = 1.03, p > 0.05,

eJa, MM FEAR ¢ K%t A Rk R A
TCME R M AR W) e MRE #4707, H
M= T IR 5T & AF RN A NPT 6 B 6 2 15 A7
T2, SERAE 2R, AREREMNT,
FAENM tMRE (14.1%) . % KT 24 A1 tMRE
(8.6%), 1(46) = 2.27, p = 0.028, d = 0.65, 95% CI =
[0.62, 10.50]; TR RAM T, HEANMBZEND
tMRE 2 5% R B3, 1(46) = 0.42, p > 0.05,
223 FTHEE ST (Race model)

W, TERNRT 0~1200 ms X[8], 15 4
10 ms AU [E]BE I, ZAF AR 4 ATEA RIS
AT RBMERAE . Wi P (RT, < t). PAWTSE P
(RT,y < OFIRLSE P (RTy < t). SRIGHE A LRLE
AU 38 PA A BBV AT RER P (RTRace moder < 1) P
(RTuy < M RBMAE2Z(E, If HARYE Nardini 55
(Q016)EE M HT 7%, 24 10 ms LT H
FEAS ¢ K30 4E NS5 RN 3(a) R 3(b) s
AR R SR TT i 2 30 S S (9 B R) 7 1 2R
100 ms (190~290 ms), s (23) > 2.24, ps < 0.05, ds >
0.46, WE(ETE 260 ms, N 4.92%; TR REMT B
Fib I s AR BRI 1 100 ms (190~290 ms),
ts (23) > 1.75, ps < 0.05, ds > 0.36, WE{HTE 270 ms,
K 5.64%, i AFCXTREA ¢ KB AR N FEA 512k
REMN T 5L R T EEIT 0, 2558

B AHERR
) 0O EMARER

[
]
| G

m ARLER
O EMARR

k%%

~
o

~
N
(=]

k%

—
W

Relative MRE/%
w o

.
Tl [

LN
BAKA

EZEN

BodkR

(=]

EEIN

ZEN EEIN
el

Fl2 (a)3L5 1 F£ a0 ME S R R A LM T tMRE 2555 (b)3258 2 4 il B B FE £ R R LT tMRE 45 51;; (¢)

Tk 3 44 B SITE 4 LR B A AF T IMRE 25

TE: %9 <0.05, #*p < 0.01, ***p < 0.001,
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@ 107 — maz O
————— ToRRR
=S N « *5.64%
i 7\, *4.92%
Eﬁ \ BHMEER
g ool N FHMEE [ |
£ 100 200 300|400 500 600 700 800 900 ) v
4 - 190 260270 290

VAt /ms

© 10

- — HHMEE

”j;ﬁ --- TREE

-

& '

:!: 0 L L i L L L ' L '
% 100 200 3Mwwmem

@

FRER
TR '

N At /ms

N 7

110 170 230 240

aY;

St SN BT /ms

2 iR} /ms

3 p>0.05 = p<0.05 @I p<0.0] EEE p<0.001

K3 () bEBFEATELRLRISAEZEM T &I Race model 455, Hi%hzR/Ri% X Race model FBTIAH, Y\l S FIHE
RIEF (b)Y NBENTERSLRERBI LM T B EE I Race model MR EE H; () N HFFEATERSLRERILN T 4
JZ Race model &5, 4%~ 15X Race model I [AIH, HahER REMRER, (DN HFEAEZFLREA L

47 & 213 ;)2 Race model MY} [E] & 1,
e (0)FI(d) PR R B O RR AN [F A Ge i B P, * R Ig [

T2, 1(23) =0.40, p > 0.05, BIZFEANAEA LR
AT 5 TR R SR T i I TE B R A e A )
(i) BT ] % 1 ARRL, H(E 025 5, R B4 AAE
BRURRZN T ML R LN T WM 3% 5
BB 225, TAE NS R 3(c)fE 3(d)FT
7N ARURER AT W 30 I S A A g s R] 2
9 130 ms (110~240 ms), £s (23) > 1.75, ps < 0.05, ds >
0.36, WE(HAE 230 ms, N 4.69%; JCRERRSEM T i
2538 I S AR RN B B R) 1158 70 ms (170~240 ms),
ts (23) > 2.31, ps < 0.05, ds > 0.47, WE{EAE 230 ms,
K 4.75%, HAFCXTREAS ¢ K56 %) 35 45 ATEH 2Lk
RFENT HIOMERRFN T WEEF1T 08T, 4550
TS5, 1(23) = 0.025, p > 0.05, EIRERTFEAIEA
R RN T AL TCR R R AR T 1 5 A A
) A A N TE] A L, 3 S 5 A 4SS 18 1 I ) 7 1T RS G
HPYFIE(E TC 22 5, RUIFHFANTEA R R KM
TCRER R AN T AT S 3 5 U0 e 25 5

30 SR 20 TO%LREAMIMESIE TN
s 2 ] 3 R X 2 A AN AT o 4
Al

3.1 HiE

3.1 #iK
Sy 2 HHRIREA BT B 5 45 R 5 500 1 — 8

SEHG 2 SEBRAE S AR R 2E N AL S0k 26 24 (5
16 N, & 10 N), PR 64.8 +5.7 % HHLIA
SER R R 28 £(FB 16 N, & 12 N), FH4E
W 22.3 £ 2.4 % o AU SEE T BT B
BHHEM I IE R, UT ) IER, BPORERERE, ks o
P50 AR SIS R Z AT BB SN SE 50 i 28
Pio Horr, W44 & AF N FW 4 T 48 ANl i 50
TIER LT 90% L g BR, — 44 7 A A1
st A S I A T I /DA RO R B
VAAE T BRI 70% Bl B o o Ak 0k
G*Power 3.1.9 X} XU 7 AEAS ¢ A 6 47 1 S0k
73 Hi (sensitivity analysis), & a = 0.05, power =
0.80, 144 Hi 5256 2 ) effect size dz = 0.82, %325
KB T AR, B TR SRR T .
3.1.2 LISERAR

S 2 B SRR AN LA SR RS S 1A T
3.1.3 EWigitiiERs

S 2 R EA BTN 70%, HAaFKMS
SRS 1A BT E S AL 900 AN IE LK
MK AL RIAR: 630 4 AL RIRK: 270
D), 8 S A, HH 180 MK, FERHARFEHLE
W, HHZERE 1 % E IR 30 25
IR SERIRZ R 40 734 SCERAR 598 1 —EL
3.1.4 HESW

SEHS 2 (RS A BT R S S 1 A
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32 H#R5H5WH

S SR /T 100 ms FIR T 1200 ms )5
WHAE, R 1R A EENEARLREN
T A RORUEH 596, LR LT 4
BOARRECH 253; FHAEAEAMKRZMNTFEH
BOXRECR 578, TR F SAF T T34 30l 8L
H 253,

SOERfREE R a3 3 PR, B NMEEANTE
KA W IE R R, PR AR s R s AT
ST o

Fx3 L2 AARZEHFTHEHRHEACC/%). KL
(RT/ms) (M + SD)
H#7 — BN HEN
i ACC RT ACC RT
MaE HMERR 97.6+£25 488£179 98.7+1.4 359+ 123
FIB AR 98.5+1.8 535+£157 97.3+3.1 378+ 119
Wise AR 97.3+£27 451+£180 96.1+3.3 378+ 161
P Tk E 95.1+4.1 514+146 90.0+4.7 421+ 143
W ARLER 96.1+3.1 403179 98.7+1.4 287107
BB LR 96.6+3.7 463156 97.3+24 322+92

. ACC fRERIEM &K (Accuracy, %), RT {03 ) Wt (Reaction

time, ms)

321 RMZBT

4 IERR USSR T 0 SN R4 T 2 (il A
TN vs BFEN) x 2 (LRI AMER vs.
B x 3 (H AR AY . A5 I3 vs. T 0 ) 35
v AT 58 3550 1) R A2 0 T 22 40 AT . SR INER 3
Jis o BRI ERON B, F(1, 47) = 8.73, p =
0.005, ny = 0.16, H4EAM N (358 ms) i P
TRAE N (475 ms) o KR LB FRN B3, F(1,47) =
30.83, p < 0.001, n = 0.40, A %LLR KA T SN
A (394 ms) ik 2 P T oL R &M T /Y I R it
(439 ms)., HFRAIHORIZER 8400 B 3%, F(2, 94) =
41.90, p < 0.001, > = 0.47, ZHE B LR, U
W 5 0 380 B B2 07 I (369 mis) Sk 35 B T 40 6 ) 0k
(442 ms, #(48) = 7.87, p < 0.001, d = 0.48, 95% CI =
[49.11, 93.22])FIWr 5 J1V8 %) S i B (441 ms, #(48) =
7.99, p < 0.001, d = 0.49, 95% CI = [50.24, 94.35]).,
BRI HARRIE R 2 HAEF B, F(2, 94) =
5.97,p = 0.004, 07 = 0.11, ZRRISHIFNH b FL2%
R HARH W, F2, 94) = 13.23, p < 0.001, n) =
0.22, HARZEH AT 25 (s > 0.05),

AN, 43 5K AR R 4R A 26 R AL 3

(Cue effect = RT xu — RT wu) AT FEAR ¢ K50, 25
W R EKRT 0, ps < 0.05, ds > 0.64, PLHAABISY
H AR N R AR A=A T IR 2S Rl E R . il
M7 AEAS ¢ K56 20 I IE S AL IS PR BE I8 . W
LRI R T B R SRR R AR N RN AR N R b
SO HEAT AT, BRI E R, s (47) < 1.30,
ps>0.05,

3.2.2 1HX & R R M iE5E(rMRE)

o, TR A AT SOV B AR TMRE
gEIL L ARG XTI | B RBBEAN T
tMRE ST BLREAS ¢ K555 (55 0 347 LBAR), 45 HL3RM,
LA NTER LRI T MRE ¥ 2 KT 0,
ts (23) > 5.40, ps < 0.001, ds > 1.10; F4EATERLR
FRRMEM T I tMRE ¥ 8 2 KT 0, 1s (24) > 4.01,
ps < 0.001, ds > 0.80, ULH 1 &4 NFHHF AL
RIS MR A T T 3 3 B R

HWR, HARXTEEA ¢ K IRXTHEAE ATERS LR
BRI T fMRE #1750, WK 2b)FiR, 45
R, BN R RS T RIORL R A
T H) tMRE &7 8% 22 %, 1(23) = 1.27, p > 0.05, [A]
Kb, RN REA ¢ K50 xh & AE ATEA Lem KA
MR TMRE HE1T50 0T, S5RE, FEAAL
LREZM T tMRE (14.2%) 50 KT &R %
R ) tMRE (10.0%), #(24) = 3.03, p = 0.006, d =
0.61, 95% CI =[1.36, 7.18].

i, HAMAI A ¢ KX A AR &R A A
TR R AN RS WA tMRE #4750 871, H
2R T 35T & AF RN A NPT 6 6 2 A5 77
TEM & 22 5% . AR NE 200) 7, ARERFIT,
FHAEAR tMRE (14.2%) .3 K T4 N rMRE
(8.0%), #(47) = 2.24, p = 0.03, d = 0.64, 95% CI =
[0.62, 11.77]; TR EFMT, HHEAMN tMRE 5
LN tMRE B2 5, ((47) = 1.13, p > 0.05,
3.2.3 EHEEISH(Race model)

e, TERBIE 100~1200 ms [X[a), 175 H 4
10 ms AR BE b, B4 AR ATER LRI
ST BRI UTE P (RT, <t). #ANTHE P
(RTyy <t). FIMLIE P (RTy <t)o ARIGITTHEHEALER
RV S G R BRI ZE P (RT Race moder < 05
P (RT,y < OM BFBMER2E{E, JF HARYE Nardini 55
(R016) KRG /M i, 724 10 ms LiFf7 R
FEAS ¢ K25 o EAE N5 SR N 4(a) F1E 4(b) Ui
AR R RN i 2 33 S e S (0 B [R] 77 1 2R
30 ms (170~200 ms), s (23) > 2.11, ps < 0.05, ds > 0.43,
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a — ¥ ()
@ 5 3.96% ﬁi&é&?
RRRRENFY P I - - - BMER
- 1.95%
S Y 2
E ool HHMBRR
ﬂgﬁ 100 200 300M400 500 600 700 800 ToERER l
aﬁ | - y y y vy A4
= sl - - 140 170 190200 290300 330
e \\//
J Vi Fit/ms )0 At /ms
_10 L
© 5[ '411% — ALK @
- - AR
L '0.49% —
B e L s ||
;‘%ﬁ 100 200 300-400 500 600 700800~  Foash l
'sé A
sl 120130 200 220
B J st /ms SR /ms
1 p>0.05 3 p<0.05 mEM p<0.01 EEE p<0.001
_10 L

El 4 (a) WBEANTESLRERZM T i3 Race model 455, Hi%l£ /R Race model IR EIE, Sh4hEr BT
REF (D) NEENTESLRBAELM T B3E & Race model FIHFEITE 1 ; () N HFHFEANFESLRERILMN T iE
JZ Race model 25 3%, #i%l# /R 15 Race model HIATEI T, AR R BEME R LR, ()N HFEATEKFLRISRI K

4T 5 %13 ;)X Race model B E] & 1,
e (b)AN(d) AR R R R AR R B GE T i M, * R (A .

IE{EAE 190 ms, N 1.95%; KRALREM T BFit
S 5e AR R B ] 2 100 70 ms (140~170 ms;
290~330 ms), #s (23) > 1.72, ps < 0.05, ds > 0.35, W5
{H7E 300 ms, K 3.26%. i FECXIFEA ¢ K 3o Xt &
EANTEA R R FM T 5 IOMEER R T IEE
AT, 5 RICER, 1(23)=0.69, p>0.05, B
SRETFNTER ML R FZAM TR LR FMT
i R AR T ) R A (RS G, 3 R S AR 1Y
[ 7 RS /N, (R I o 25 5, RIBAE AR
R F ST FICRUER R 55T AT 5 38 5 50
N 25 5% o AR N IS SR WAL 4(c) FI R 4(d) R
R R AT 3 3 S S G AR (Y st 1) o oy
90 ms (130~220 ms), s (24) > 1.86, ps < 0.05, ds >
0.37, UWE(HTE 200 ms, K 4.11%; TCRULRRAM T
i SRR [ 7 2 10 ms (120~130
ms), 1(24) = 1.78, p = 0.04, d = 0.48, WE{H7E 130 ms,
K 0.49%, {H FHBECXTREAS ¢ K50 %) 5 4F AAEA 50k
RFM T 5 IR R FM T WIEEIET 08T, F3
LRSS T I 4.11%) 8% K FIM&k R AN
T BYIE{H(0.49%), 1(24) = 2.41, p = 0.012, d = 0.48,
95% CI = [0.129, +o], HITF4E NLEARL R &M
A TE R R AT R A RS A B[R] 7
TR, HUE(ETH S, RPUFEAEABLLRFZMNT
) L T i 3 A5 S5O0 K T JE Ak R AR BT i
AN

4 SEEG 3. 90%ZR KA RNIESIF TN
TR 23 [R] 1 72 X 4 4F AT b 4
A

4.1 FHik
4.1.1 #ik

SEES 3 TFRIMEA R T S AR S S 1 —5.
SEH 3 S BRAE S AR R 2E N AL S0k 29 24 (3
11N, Z 18 N), FR4ERN 70.0 + 6.7 %  HEHLIA
SR ERARFEA 2948 8N, L 21 N), FHER
H 212 % o AP b TR ORI BOE B R
MIIIER, WFIEH, SRR, REscHiifh. &
WL MO Z BT A SIS e s iy & 0 . H
t, —REFEN . AFEAPOESE BT IE
RALTF 90% B MIBR . L #F G*Power 3.1.9 XX
WA FEA ¢ K B0 HEAT T BURAE 53 BT (sensitivity
analysis), & a = 0.05, power = 0.80, 175 H 55
3 1Y effect size dz = 0.77, & LIIR ] T 5 R0 1,
BA& T BAF ST R T
4.1.2 SEI{LIIEME

SCHS 3 S ERANE L R RS S5 1 AT
4.1.3 ZWigitfERF

SEHS 3 MR EARMERTE N 90%, HARKMAS
SEEy 1 A, BRI S 1200 N IEASE L
MK AL R 1080 4~ AR RIAK: 120



554

g BRSPS R 2k SR AT R AR N 6 e 4 5 TR 679

), K104, FH 120 MRk, BRI AL
S, BHZEARE 180, ERXSLRRETA 30 1%
IR LR KAHN 70 b, LR SR 1
—.
4.1.4 HIEHH

SEHS 3 R BT R S S0 1 AR A
42 HER5H5H

S SR /T 100 ms FIR T 1200 ms )5
WG, W 1R R BENEA LR RN
TEBARGRRECH 1015, TR LT Y
ARORKECH 109, FENLEA ML REM T
ARORRECH 1059, TERME RSN T FHA RO
WECHh 118,

SIERREE AN 4 PR, BENMEENLE
5 W IE R R e, DR AN S B e AT
53T

4 THI3IPLRAEAEEFETHEREACC/ %), KR
(RT/ms) (M + SD)

H#r p—— EAEN HAEN

il ACC RT ACC RT
W AMERE 979+25 446+ 110 99.8+0.4
R ERER 98.6+44 546112 99.8+03 372497
Wrr AAEEER 954+44 404+95 96.6+2.6 298+838
R LR 90677 530+£103 90.0+8.3 429+ 114
WTar BREER 97921 359+£94 99.4+0.6 237+71
B LR 96.1+44 478+104 992+1.4 32292

. ACC fREIEM K (Accuracy, %), RT {02 &t (Reaction
time, ms)

302+74

4.2.1 KRBT

A IE R EAE T 0 S R4 T 2 (a2
BHIEAN vs. BN x 2 (RRIEH . FHRLE vs. 0
BUERER) x 3 (H AR A . A 3 vs. T 3 ) 3%
v AT 58 350 1) F A2 0 8 2200 MT . AR INER 4
JIR o B A F RO W, F(1, 53) = 38.69, p <
0.001, n,* = 0.42, FH4ENM RIS (327 ms) k&R
F B4 N (460 ms). LR ISH AN B3E, F(1,53) =
70.78, p < 0.001, 0} = 0.57, ARLLREM T W
BH(341 ms) i P T IORLR R &M T 1Y SN T (446
ms). HARRIEZE R F 500 3%, F(2, 106) = 67.08, p
< 0.001, m; = 0.56, Z LA R, PLUT 53
P S BT (349 ms) 35 P T A0 il B (417 ms,
#(54) = 10.12, p < 0.001, d = 0.70, 95% CI = [51.41,
83.95]) T & il BL Y S i (416 ms, #(54) = 10.05,

p <0.001, d=0.69, 95% CI = [50.96, 83.50]), #ix
FeRY LR AVR B AR IR =30 2 BAE T B
F(2, 106) = 6.44, p = 0.002, 1 = 0.11,

R T B IREA RO AL R IEA M E
FRFEZE R Z [ARNEAE R A BAE R, FoATT 0 3% & 4E
NI AFENHAT 2 (REBEER . AUEKER vs. LK
K) x 3 (HFRfIEZEA . PSS vs T 588 vs.
PT3535 P A 0 T 25 4 AT o MR O
NI, 2R ZEARVH H bR A A BRI
F(2,54)=5.04, p = 0.01,m) = 0.16, A BN 53 Hr
R, ARMELRFNMT, £ BRI S i 22
W, F(2,54)=41.96, p <0.001,12=0.61, ZH&
HoHE A AT 2R, AR T 5 B S B RE (359 ms) fib 35 R
TR HBL S ¥ 1sE (446 ms, #(27) = 7.26, p < 0.001,
d=0.85,95% CI = [50.93, 124.317)F1 5% 384 52 )i
i (404 ms, #(27) = 3.75, p < 0.001, d = 0.438, 95%
CI = [8.60, 81.98]), FfH.Wr & dil 4 s o7 B i - P it
FS SR, 1(27) = 3.58, p = 0.012, 95% CI = [5.64,
79.02]. TRAERRHZAMT, £ H AR 50 i
25 W, F(2,54) = 12.66, p <0.001,n; =032, £
AT R, LT S8R S (478 ms) ik
T I SV (546 ms, #(27) = 5.64, p <
0.001, d = 0.66, 95% CI = [31.34, 104.72])F1W7 5t i
BB (530 ms, #(27) = 4.31, p < 0.001, d = 0.50,
95% CI = [15.28, 88.67]). Sk A 45 AR,
LRI HAr IR HAE B3, F2, 52) =
33.50, p < 0.001, mp = 0.56., fl BLEK R S-HT R W, A
R R AT, 45 H bn il e 5 [ i i 22 5 Wb 2%
F(2,52)=88.04, p < 0.001, 2= 0.72, £ & HH T
FH, PUT 50 HH R B (237 ms) d 35 PR TR
RV (302 ms, #(26) = 8.23, p < 0.001, d = 0.72,
95% CI = [40.90, 88.43])FIWT 5 4l ¥4 Sz vz if (298 ms,
1(26) = 7.74, p < 0.001, d = 0.67, 95% CI = [37.04,
84.56])c LR RFNT, £ HARRIESE AL S iy
25 W, F(2,52)=60.23, p <0.001,n, = 0.70, £
8RBT R WL, AT v Y B I (322 ms) i
ZHT e R R BT (372 ms, #(26) = 6.31, p <
0.001, d = 0.55, 95% CI = [25.84, 73.36])F1W7 5 i
B4R N (429 ms, #(26) = 13.51, p < 0.001, d = 1.17,
95% CI = [82.37, 129.901), I H¥L5& il i 5z 17 isf e
T 5 B SIS, 1(26) = 7.19, p < 0.001, d = 0.67,
95% CI = [25.84, 73.36].

AR, 43 BIKE AR R AR A 26 R AL 3L
(Cue effect = RT xu—RT 4 AT ERAEA ¢ K50, 25
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PBEKRT 0, ps < 0.05, ds > 0.82, ULHIABIZE H
LN A NER = A T IR M2 T o (Rl
SEREAS ¢ K 5643 0 %o R S AR FE AL R W B
PR IT B A5 1 AR NS 4 N R Ak
AT AT, AR FESEHIBARE T, AR
NN (0.05) 2 = T 4E N (0.02), #(53) =
2.16, p = 0.035, d = 0.58, 95% CI = [0.002, 0.059];
FEWT 38 R T, BAE AR LR (0.06) i 3
= T 4E A (0.004), #(53) =3.81, p < 0.001,d = 1.03,
95% CI = [0.025, 0.079]; TEMRNTSERINEAAIET, Z4F
NHEFENLR RN TCZE S, (53) =0.76, p > 0.05,
4.2.2 1EXY % B R M IE5E(rMRE)

T, TR A ST SOV BT R 4K TMRE
gEL . BRIG XTSRRI | BRREMEAMTH
tMRE JEA7RREEA ¢ o5, 2502 BAE ATEAS 2
RREAFM T B9 cMRE ¥ 8.2 KT 0, 15 (28) > 4.70,
ps < 0.001, ds > 0.82; FHHEATESLRIEBFEMNT
() tIMRE ) 2 KT 0, 15 (26) > 8.96, ps < 0.001, ds >
1.72, VLW AE NFIE EANTEAS LR BRI T
PR T AT R A RN

Hk, MHBECXTEEAR ¢ I XTEFEAELLR
HRAUEMN ) cMRE #4708, WE 2(c)FR, 45
RRWZAE NA R FM T I tMRE (7.9%) 5. %
BT IR ST tMRE (5.2%), 1(27) = 2.77,
p=001,d=052 95% CIL = [0.71, 4.76]. [FlFEH,

IR FEAS ¢ K30 % 75 4 ATEAS LRI R T
) tMRE #EA74007, WK 2(c)fiR, Z59EH, 7
FEANBBLREM T tMRE (14.0%) 2 &5 & T
MR T I tMRE (11.2%), #26) = 2.19, p =
0.038, d = 0.42, 95% CI = [0.16, 5.32],

eJa, MM FEAR ¢ K%t A Rk R A
TCRMLR R MR W) fMRE #47087, H
M2 T IR 5T & AF RN A NPT o6 B 6 2 15 17
TEM & 2250 . BRANE 2(0) s, ARMERFNIT,
FAENM) tMRE (14.0%) 3% KT #4 A8 rMRE
(7.9%), 1(53) = 4.46, p < 0.001, d = 1.20, 95% CI =
[3.33,8.79]; TCAAK R &M FHAEAR tMRE (11.2%)
WE KT H4E NN tMRE (5.2%), #(53) = 3.50, p <
0.001, d =0.94, 95% CI = [2.59, 9.51],
4.2.3 FTSEEI 5 H7(Race model)

e, TERBIE 100~1200 ms X 8] B, 38 H
10 ms MYAFEIBE b, BA R4 AFER R
RIZA T I BEMERM: W P (RT, < t). PLWTHE
P (RT,y <t). FIHLSE P (RTy <t), RIGiHHE &AL
AR 52 AR BRI P (RTRace moder < 1)
5 P (RTyy < B9 B2FRMER22E, I HARYE Nardini
EQ016) B /T 7k, TE8 10 ms B T HE
PAREA ¢ 0. B ANIEE R E S@)FE S5(b)T
TN AR R SN 0 I S A AL Y ) [ 1
990 ms (160~250 ms), s (27) > 1.88, ps < 0.05,

(@) 107 (b)
— AREKER
® 5t
* 0,
% ________ L 207% AR N 0
“§§+ 0 . N I‘./‘ L . . . . N
= 100 200 3Q0~400 500 600 700 800 AR
-j,: \\ - Y Y
B _s| \ L 160 210 250
[NPEN -
10l i ms SR /ms
() 101 d
________ “7.14% —ggg‘i @
5\\# 5 b ) \on487% e B
a SN BRER
Jé@r 0 ) / ) v .‘. N ) )
)0 400.-506—600~ 700800
jli 100 200 30 7007800~ FRLEK v
M -5l 120 160 180 190 270 300
N7 Bl /ms N7 B /ms
-10L 1 p>0.05 =1 p<0.05 @ p<0.0] EEE p<0.001

K5 () NEEAESLRISHEZM T &I Race model 255, HifhzR/~i% X Race model AYHT A, Y\l HEFIHE
KEF (b)Y NEBENTES LR EM T B EE I Race model MIHFEIE H; () W EHFEATERLRER LM T
JZ Race model &5, 4%~ 15 % Race model I [AI 1, HAhER BREMRER, (DN HFEAEZLREA L

4T %13 ;)X Race model BYS A& 1,
e (O)FI(A) PR FB R R AR R G B P, *FoR g .
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ds> 0.36, IE{HAE 210 ms, K 2.07%; JTRLR%
1B 3550 S e B AL A IR R 7 1, R 4R
NTEA DR AT 58 3 5 20N R T JCRLA
TR R ARV . T AR AN ZE RN A S(c) Al
SR HRER AT B35 E e S A i st
] %1 14 150 ms (120~270 ms), ts (26) > 1.96, ps <
0.05, ds > 0.38, WE(EHAE 190 ms, K 7.14%; Joikk
RN i E T S e A BRI BT R 2 130 ms
(160~180 ms. 190~300 ms), 7s (26) > 2.06, ps < 0.05,
ds > 0.40, WE{HTE 270 ms, N 4.87%., 18 FHEC XA
At KU X AR AAEA R R A T S5 R &
PR R (E AT o0 AT, S5 ICES, 126) = 1.38,
p=0.089, HJEARTEFANIEARLRFM TH LT
R RS T i e PR & AR R R L
TE R I R B RS G, (HP I O 2E

5 g

AW FEAE H N IR PR 2 B 2R -4 1k, it
3 LRIV TR LR ABESRIT, N
B33 R AR NN AR AT 3 3 5 52 e o 4521
K, 16 3 DR AMEREZMET, HEANRHR
Wb B 5 50 149 v T AR N BT 0 B 5 80 o )
Gh, TERFLRA BT, PRMEES B X
NG ANV G S AR TE 25 5
H4F A rMRE F1 Race model U5 R 2, H¥LL&R
FNER 50%F1 T0%HT, PYUREPEZS A X AR A
AR 3 G BOR PR E I, MR ARNER 90%
B, PR 25 ) e B A AT AR 0 2 4 N A0 T .
4o BAEAM tMRE Hl Race model AY4E FF2HH, 24
LRA MR 50%0F, WIRMEZS [EEXFHEANN
PR 8B A R R, SRR A M 70%
F190%HT, PIUE A ZS A B SR g T HAE A

WT s o

TEARWGE D, TR RA MR SR, ARk
RN HEN BT 585 A 800 ) = T2 AEA
(2 FiR). VRS, T &H AT
G B AEAEPIFIOUL S, 55— S A &4 A
AT 0 A58 TN, JFRIOE R AN
F1R) A0, FITIT i AR 5 559, T AR T i 3 45 X 4 N
A LR BT T) fE B AR 2E 4T T #h £ (Laurienti et al.,
2006). 5 AN, 32 ARSI B A R Y
M, BNV A S TESEAN, W Wu 5§
(2012)WFFE A B, Y B br il 3 B AE S B 2 4R
N8 AR5 THAEN, A ER T

A RSB 8 380 Ak B R 7 985 i Y o ARSI
SER SRR T8 AL, AW T Y B AR IR 2
WBLAESNE AL B (ZE/A 11°), - H B AE AN 45258
HARHRE ) B2 L 448 TR AR 2. £ 3. &
4 Jit7R), BEIITEABIEFE 48 A0 0 2k 3L RE 7
W55 T N o MR LITEBESE, XA jal i ik
FERE 7 1 9855 23 T B8 AR N AT 0 B G RO T R
(Wu et al., 2012; Yang et al., 2021), & 1t 5354 4 BRAE
HNEALE, W] RERABIEFE AR AT 5 #E G 00
P EFEANNERZ —, B4, 75 Wu %(2012)/Y
W5 AN R R R o B LA BB, PR izt
FEHZ G R SRR 23 [R)E T 0T 56 4 5 A 52 ) o
A8 b SR Y S N T 25 TR 2, a5 2EAR
I S AT 55 BESRO6 B bR R A7 HEAT TR A
[ g o AR RITE N IR R R -4+
55 h, BN PEME T B2 IS IR T H A
(Erel & Levy, 2016; Slessor et al., 2016; Zivony et al.,
2019), HITEAWGE 24 N7 20 2 10 11 = 0T
it g m, SESHEFFEALL, SE ST
B R T R BRI D, BT B T AR AT
AR T R

AT H tMRE #l Race model Z5 R4 #r 31,
TE 50%REA RSN, PWIRTEZS [ X 4
NH AN BT o 85 B TR R 72 70%2k
RABERMT, PR 8] 1 B R A B LT
WG TR T R EAEHEER], X AR AT
BEBH RN, 75 90%LRRAMMELITT, W
P5 PR 25 18] 7 B X 8 4F N RS 4R NI R o8 38 5 34
PR B R o AR A RN 8 AR,
M T8 S R AT LM H A R A3t 1Y 2 ]
FEE BJRICARN, IF H YRR ARERAL, B
25 (AT BB AN A R B, A S 1 2 R i 4 2R 4 it
A5 B T2 (A ], A oS OO0 T i s ) 380
B Y A (van der Stoep et al., 2015), A3 AYHEE
VEWI D BT 45, 2020), XA REEAIEH,
50%L EARMESMT, PIRMEZS BIE AR GEXT &
AR NI AR N B RL T 3 5 77 2B A A T A D A
MLAEI TS R B, BEE LR AR HEm, Hbsdl
AT P PR B 2 A v, X 2 ) ) Y 7S
SRR, BN 2004 00 2 0 R 0E IR A e 3 A s &
FAFT BRI SR b, AR AR R AR T A
WF b 44 (van der Stoep et al., 2015; ik %5 2019;
JEIRT 48, 2020), FrLAARMFGE T, LRARMEN
50%FE 2 70% N, AR A ) B0 7 AR RO AL
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L 5 55 &

Wrad B G AR T R HEE R . (AR, 70%
RRARMEFRMT, WIREZS (B B X &N
LTS3 A = EAR UEVE L, PTREMY R, eI A%
T, AR ANASRASBERS BT 22 7 2 B IR 40 e 45 A AL
LRFMT IR . Zivony Z5(2019) I HF5
T, T BENE T5%RRA RN T NI
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Abstract

Audiovisual integration is the integration of visual and auditory information into a unified, coherent and
stable perceptual process. Although endogenous spatial attention can promote audiovisual integration in youth,
studies have found differences in endogenous spatial attention between older adults and youth. It is unclear how
endogenous spatial attention affects audiovisual integration in older adults and how audiovisual integration
differs between older adults and young adults under endogenous spatial attention conditions. In this study, using
the endogenous cue-target paradigm, three experiments investigated how endogenous spatial attention affects the
audiovisual integration of elderly individuals under 50% (Experiment 1), 70% (Experiment 2), and 90%
(Experiment 3) conditions.

A mixed 2 (participant type: elderly vs. young) x 2 (cue type: valid cue vs. invalid cue) x 3 (target stimulus
type: A vs. V vs. AV) experimental design was used. The visual stimulus was a 2° x 2° red (RGB: 234, 86, 97)
and yellow (RGB: 247, 200, 125) intersecting meta—pattern, the auditory stimulus was a 1600 Hz, 60 dB sinusoidal
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tone presented by ear headphones, and the audiovisual stimulus was visual and auditory stimuli presented
simultaneously on the same side. The gaze screen was presented for 500 ms, followed by a cue screen for
200 ms. The cue was an arrow pointing left or right. After a time interval of 600 ms, the target stimulus (A vs. V
vs. AV) was presented in a box on the left or right side for 100 ms. Before the experiment, participants were
informed that the cue validity was 50% for Experiment 1, 70% for Experiment 2, and 90% for Experiment 3 and
were asked to judge the orientation of the target stimulus and to press the (N/M) key quickly and accurately.

From the reaction time results, it is clear that the reaction time of elderly people is significantly slower than
that of younger people. From the relative amount of multisensory response enhancement (rMRE) and race model
results, we can see that (1) audiovisual integration was weaker in older adults than in younger adults regardless
of cue validity; (2) at 50% cue validity (Experiment 1), audiovisual integration in the valid cue condition was
not significantly different from that in the invalid cue condition for both older and younger adults; (3) at 70%
cue validity (Experiment 2), audiovisual integration in the valid cue condition was not significantly different
from that in the invalid cue condition for older adults, and audiovisual integration in the valid cue condition was
significantly higher than that in the invalid cue condition for younger adults; and (4) at 90% cue validity
(Experiment 3), audiovisual integration in the valid cue condition was significantly higher than that in the
invalid cue condition for both older and younger adults.

Endogenous spatial attention had different moderating effects on audiovisual integration in older adults
under different cue validity conditions and could promote audiovisual integration in older adults under high cue
validity conditions. The findings further support the spatial uncertainty hypothesis and deepen the understanding
of the interaction between endogenous attention and audiovisual integration.

Keywords endogenous spatial attention, audiovisual integration, older adult, cue validity





