DB 2E AR
Acta Psychologica Sinica

2020, Vol. 52, No. 3, 257-268

LI 18 43 B 1 i A X AT B 3R (510 il B B i

B WMER' 2

(LTI R OB BE; 10T LG AR AR PR E SR SR R QI G, K 116029)
CHE RAAA ATHBENTS NS TRCEBFTRT, I T I 418307)

+/
7

H E AR TLRR-AM, B BRI RIS . WTE . T SRR A R AR E | PSR
TeERZE) A W 3 AL EERGHE T 43 le M R X RT AR [F1 4] (inhibition of return, IOR)AYEZI
S 1 (WP R R B A AT DS SRR R, FERGETE A ECHEE B AT, Mok HAR =4 .35 IOR 500, Mo H
PRBCA 7242 TOR 0N 5246 2 (Wr s R BAE 26 /A ) 5 5258 3 (W v S 2 BRAE b ) 25 SR 3, FEAL Dl 1 e 4%
PEERSAET, o S VroE B Ry~ A4z 2% IOR SN H = o225 . 45 RRM . XGE & 4Btk B s
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N HIE FI R FR J i B4 (Inhibition of Return,

5 TOR A1 o
XKEER NGEIESECME R W IE PR R M, TS H R, R
HES B84

1 "I S

EHE AW, FRATEER R ZIE AR 320k A Sk
FRREAEE . WERRATA &R TF R,
HorAp A s 25 [6] 7 2 (exogenous spatial attention) &
FEA R B0 W AN EAE B A Bt . SR
W 15 | 3| —al FE 2L 23 (1] {37 # (Eimer & Driver, 2001),
2 R F{E X (cue-target paradigm)/E % £ /MR PE
23 [ B 4 75 (Posner & Cohen, 1984), Posner
F1 Cohen (1984)¥4 e /47 M Hh J&l A7 & 1) J5 HEAZ 54
RHERR, Leid— Bt ] [E]fF(stimulus onset asynchronies,
SOA)J&, TEAMHE B P T HEN i B H Ar, Hp &2
PAE a7 A N B AR ELER 60%, DLIA B B
A1 JE A B 2 g S B, ZER A 5K F)
H AR IS PRl Fe Bl S o 45 SR A BE, 2 SOA TEZY
250 ms LA BT, B0 2 8AE 5 4 & AR (HD A7 3%
AF)NE B E BRI BN PR T AR (E . B #R)
B, XFPEEAE BRI <D (RN (facilitation
effect), #R1M >4 SOA #it 2y 300 ms B, HAALE
AL b AR SN 8 T IO R AL, X Fh
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IOR) (Posner & Cohen, 1984; Zhang, Tang, & Wu, 2013),
TOR AE g AR 25 0] T B i — AP B AL, A BT
G-V NRESY L S uniVE AR A [ F T SR EI K DA )
e 18 2 ol B ZEAE I (Klein, 2000).

IOR #5176 A0 56 4048 H % BR(Lupidfiez, Milén,
Tornay, Madrid, & Tudela, 1997; Pratt, Kingstone, &
Khoe, 1997), K5 7EWT 5 (Spence & Driver, 1998;
Spence, Lloyd, Mcglone, Nicholls, & Driver, 2000) .,
fili 5t (Mcdonald & Ward, 1999)14 A 5388 18 (4 A8 4
ARk H AR BT 30 4 R — L 0E H AR ST 47 0L ¢
FIZZ Vi (Reuter-Lorenz & Rosenquist, 1996), Bl
WA, BFFEE AT 4R O T XUE E LT 58 IOR
RONE, BRIV e 5 A SE 5 e E BRI Y TOR RN .
L5 5 W H A (R s 52 A 2 A AT o B
(audiovisual integration) (van der Stoep, van der Stigchel,
& Nijboer 2015), B4 A HL5E FT 58 1915 B
A NGE—0) . & WAA S5 #E (Tang,
Wu, & Shen, 2016), Hi A#FFE L&, & )5 K RGE
TECHR T 5 R0 SA ) JS I P2 PR T BT S PR L T
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3% (Talsma & Woldorff, 2005), - FL X8 18 il 1% 1t
PR TE O e 3 _ B Z8 T (superior colliculus,
SCYHY g, M B 25 5y 7= A 1 € W) (Meredith &
Stein, 1986), 734k, PLWT 5L 5 REAE 5 ma MM 1
B, AR RS RE AR A b, R 7E & R
TR, TR W aESs B 3 51TE
7 (Santangelo & Spence, 2007; Matusz & Eimer,
2011), MEAb, TERGEAE RAL S, Wil S e
H Aw [a] 2 B, ] AR5 B ARSI, &, ol
SE VLA 0B A T LS S Lo 4 R AR, A R0
WA EE M $R (van der Burg, Olivers, Bronkhorst, &
Theeuwes, 2008; van der Burg, Talsma, Olivers, Hickey,
& Theeuwes, 2011) o AR 58 B 5 X SRR
FSZIE, AT 5 TOR 5 538 38 4056 TOR &40 Al e
H T AT B B S A T A BT A TR

van der Stoep Z£(2016)3: T4 LR T
W, W 2B LA AL E R bR H B E
1:1:1, SR Go/No-go &Nl fE: 55, R uRT
2 BUAEZE B0 A M (Go-trials) B9 A5 Wb AR W 5
i ) AT E LA D e Ny, 5 BEAE H E] (No-go
trials) % B FR BTSN SN o 45 5 & B, 6 AU I8 73 i
PRV, B[R] A5 S5 5 Wrie 5 FR A
FREEE, #Avs B AR A W25 7 TOR ZOvz, MWT g H
PRANTEAE TOR R (van der Stoep, van der Stigchel,
Nijboer, & Spence, 2016). [ifiJ5, Tang %(2019)if —
HH ST uE TOR &0, AT R FH A X 7E
Posner £5 8L 1928 240 i = BRE Al b3 vp o E
%€ 7] 21’} (central reorienting event, CRE), BI7EZk&R
55 B bR B TRDRE e R R AR A A LA e S 3t
e A g . 5R I, TEAL S8 I e
HEFAMET, HUroE IOR 54158 IOR RN A b 3
2550, MITEAGEIE 3T E AT, s IOR
2/ NTHLHE TOR 200 Tang %5(2019) A L5
b5 R s SR | B A W v bR 7 A LT o 4
A LT RE bR R e, DN B
HEPTI IR0 (Tang et al., 2019).

HHT R IR BRI 58 XT38 TIOR
WL, AR AN F](Tang et al., 2019; van der
Stoep et al., 2016), Tang %5(2019) % I 1E XU 8 73
B AT, HUTSE IOR N SR AT T 59,
B ¥ 7 S8 2 AT 5 TOR %% ; 1M van der Stoep
45(2016) T IRV 5 TOR R T 2k o HARHF
R, WIS IS AT 22 5, E2AE T

Sl A ) TR 3 v e 3 A 5 O] . van
der Stoep 520164 H s A3 & H A 538 A 2 BH L A5
FEN 1/3, 1 Tang %5(2019)i i 18 fin v g 28 & (19 )7
S 2 0] B e S I ER 100%. s B
TR W g AT B T2 TOR BN 774z, ALk,
RBEZA 100%ET 175 5 fE s LT 3. TOR 2800 ) &
A BE TR IS T R AR g | ] v ey
R ERBKR, HEWAESAIAR: Go/No-go
FENRIAE S5 vs AT IAT 55, PRI X DAt o A0 10T i
TOR RV 5% 38 J2: 15 A7 AF LA SOUUGH 38 43 Bl o 1
T35 e BT 5 TOR B8N o oA 1 P45 S5 56 0 Y 52 e,
AWFFEARYE Posner 2k R —HE 1, KrhdefiE H
PR Bl Sl 60%, HORFH Go/No-go & ik
AT 55, % SERCGHE B 73 B 0 3 A F (RS DR
Wr o IOR &N Y™ A 5781k, BRitb =z Abh, B E 73
e e g M e O A U i A S ) A o
FEAE 225 (Tang et al., 2016), FERL5E I ERRE T
BAMTT, MW A X AT S R B 52 AT LA 55
FEE R (Wu et al., 2012), [HI, 5086 2 FE L
TEAR 38 T VR B T AR, AT TOR RN 1Y
PR AR . ARG IR AL SIS 1 55 2 TRARTT
U3 T 4 TP VR T 5 TOR &40 A 52 1] o
%4k, Tang %£(2019)4 van der Stoep 55(2016)
P IGAIE 55 O TR 52 TOR A 45 Mg ASTA], {E
BRI RAIT 5L TOR &0 8 /b 5l I 2 2 i ALy
ARG IVE R o DR R IVT B AR G A s PR 2 A AT
AEXT LT B TOR O EA P8 154 o iR Wt 57
o, W 5 G I R E 22 /45 P &2 3 (Tang et al.,
2019; van der Stoep et al., 2016), XFhas [0 —E Y
7 3 AT e T 25 B A R W o B G O e 40 T
i, TOR RN o A I 5 ¢ B 25400 5 AT o i) 7 A 3
25 o7 [RIE SR, PR 8E 53500 i K (Frassinett,
Bolognini, & Ladavas, 2002), i H W 5& #3555 40
A AR i SR 38 (] 00 2 B s %) 400 W o 4 b W o )
WA P R B2 B B 58 (Gao et al., 2014), I,
AHSE SIS 3 K W sk AAE TR A A R, 2
ZE ST I A 23 ) AL B X T B TOR RN 520
Zi b, ARETRMNER- i, 4
4 van der Stoep %(2016) " i Go/No-go %E v K AT
%, BRAE HARRIBCER B (LG . Wrad . AU aE) . 4k
RAMMEAE L E . TR TR %R), #Eid 3
A SR ZE WA )R« (1) 0038 T8 43 B v 2 A
W5 TOR A8 FR 52 Ml 5 (2) W 5 3304 25 T) o7 B 0 JRL
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T & TOR SN Y520 o AR 3 50 A F 2% 45 S vl L 740
BJE, TERGEBE D ECMEE BN, ANEMEL RS
2 BRI e TOR B 25 /N F AL TOR RV o

2 SR 1. RGEIE SRR B A
ALY E TOR &5

21 WERGE
2.1.1  #ik

WEIL TR BRI 37T 2B 8 4, &
429 £), WAL 4 N, BFIAA 0K 33 A
(A 8 %4, Loh: 25 £4) . AFIRISRE R 19~27 &, M =
21.06 %, SD = 1.85 %, A w4 HIF, Wt
71 MJTEE IE L DT IEH, JCA 2 sORS Hioge e s,
TCHb AT 5 o B R S50 50 S 23 RARAH L AR
2.1.2  SEINERAARL

SEYRTE R SE g = AT, L R PR
AOC ¥ it i ak I, #15 G2770PF (270LM00009),
BEFEATILR ST R 27 ek, BRassr HEEE 1024768
1822, WF %K 100 Hz, FLEFAFH E-prime 2.0
WURAE, FrA U R BT o A, SR
FRA 0.4 cd/m®. BRI B HLUIK 57 4% 60 em. AN 1
ZEFE7N, VEALAS M A ((155.2 cd/m®) B A5 <+ 4 i
(0.05°%0.05°), FMEPELL R A HGITHE@G® x 4°; K
FEES: 120, FEME: 6°), MAE H R A @
VT4 x 40 TEEIEE 60 A 1
JE/BE), Wrat HARKIMCR A SoundEngine Free #{4
HilfEFIALBE, 4 1000 Hz 940 (65 dB, 100 ms, 10 ms

i) rise A1 fall time), W7k J380GE 3 T 5 2 Pl
(A /)7 75 g ok B B e T A 19°), Al
BT a0 Sk Ry, T LA ) R e ) s A
A o P 5 E A 5K F () B 52 308 A0 B T i
H 30 38 2H i o
2.1.3 ZWIEFSXIEIT

SEE B B AR B AR AL 1 A TR - O,
A ST B 1) Hh Y B AL 2 B 800~1000 ms, 4% F
KA Bt ZE A T OTREALH BUI e R R, 2B
8] & 100 ms, £ 300~500 ms FfALE] 8] % /5 (SOA
4 400~600 ms), 5% B AR FRAE SR A0 22/ AR
Jr B, Wrad B AR A2 /b A = A T 2
FFIE] SR 100 ms, H 1 50% 0 052 300 384 11 i 25 W b
PR BJa, ER AR 1000 ms DUE SRS
EB A A S o

SEHSR A 3(H BRI . Mg . Wbk . LT
BE) x B(RRARME AR PR oAk
RV LI BT, BIELZ FIEA S, 252
Seue e 36 ANk, IERSER AL 5 4H, A4 180 i
YR, S v S AR R R A AT T R L3
20% (Go trials), & BLAE ] A0 5 B LA R 60%
(No-go trials), BT 60 MKk, HEFEEED
S MK /A 0 S R ) A AR HE R S
(B E A9<B™), X rf g 5L B A AT An] S0 338 AS I R
B 2540 No-go il . RALEH)E, %4 T IEH
UE S e, el AT ATE S 2 Rl R R, A5
B R AFFEE 45 7345

HERR
800~1000 ms

MILR (L)
100 ms

ISI
300~500 ms

BFR(V/IA/AV) (Z2/%/4)
100 ms

ITI
1000 ms

IR W A
e EZE A S g R P B R B R, B B B R B, B TR SRR R (F A HE) SR ZE M, H ARG 58 )t 2 LA
ZEMICED, B AR RN E), TERGGAXT B bR R 7 BE A SO A I = 7 . o, B AR (V/A/AV) 23 5 R A5 (visual) . WT 5
(auditory) FIIHL T 5 (audiovisual B 1H H Fx ., ISI J2&$5 fil 35 (&) B [&] [8] B (inter-stimulus interval), ITI 253 ¥k 8] B9 Asf 8] [8] B& (inter-trial

interval),
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E-prime 2.0 F T2 IR0 % m 6, 5 5eit
AR 1K O 2 1E i %8 (Accuracy; iR ACC)
Nz i B (Reaction time; fAJ#% RT). FTdE4T 3(H#R
FIFEA . e . Wrod . AT OE) x 2(ZR R AR -
ARMER . TRER)WEL N ST 229081, HIK,
H T HBAN R AT WA 22 808 S 4 548 (relative
amount of multisensory response enhancement, rMRE),
K RLR 28 2O BT 5 A 52 B (R AL £ 5 BRE
ERLGE . Wrug H A b e PR SO I (P 2 B0 Y AR X 22
{EHHATIHR . TMRE B 75 Bl E RS . W
H AR R R Y SREI AR B, A A BT 8 E AR B
P ) 138 3 0 AR e, R 22 SR S IO 4 5 AL
J¥ (Tang et al., 2019; van der Stoep et al., 2016). 2R )5
PEATRCXAEAS t A0 LU A B R S R R L
/% rtMRE,

rMRE =

min(median(RT, ), median(RT, )) - median(RT,, )
min(median(RT, ), median(RT, ))

100%

AR 200, 1%L FARESR B (DA
i I A R o 0 N 3 D AL T £ B8 T
3ARIEZE ) T AN/ VT 100 ms BT 1000 ms.
221 IEWHER

AR TETR N R 97%, IEHE4E %N 97%,
XFIEA R T 3(H AR . A58 . Wrdd . AT
) x 2(RBEAMME: AMER. THLER)WER
M Ty 22001 . S5 NER 1 iR . HARRIEE A Y
ERUV L, F2, 64) = 30.63, p < 0.001, 1, = 0.48,
Wr 5 F bR IE80 S #8(95%) . 2 /N T8 H FR(97%),
FBE H bR I SN (97 %) 8 & /N T AT 38 H Ax

(99%), FBLH BGEE I TR, RRERUER E
BV, F(1, 32) = 8.77, p = 0.006, n; = 0.21, A
LR (97%) i 35 KT IR R (96%) 1 B 1 1Y IE
B RN H AR RIS S 5 2 = A R i 28 AR
AR, FQ2,64)=2.87,p=0.072,
222 KRRAT

XA T 3(HFRIIBGETE : Wrad . PG
MWTHE) x 2(EREBEARME: AMER . THLR)N
EEN=RIN W

iR 1 K 2 i BARRIEESSH A E 5
I 3, F(2, 64) = 51.95, p< 0.001, .= 0.61, FLIT
Bt F bR R B (447 ms) i & /DT HFR(470 ms),
P H AR (470 ms) i & /NFUT3E HAR(508 ms),
B BEBGHE TE N ALY R RA R ERON A 2
F(1, 32) = 0.50, p = 0.484; HErfilERA ML RA
MM HAE B3, F2, 64) = 21.83, p < 0.001,
M = 0.41, fA BB A HT 45 5 R, 7EWT e H AR L,
AR ZE N E BN BT (M = 498 ms, SD = 73 ms)
BE/NFIL R EM = 519 ms, SD = 83 ms,
t(32) = —4.50, p< 0.001, d = 1.59, 95% CI = [-30.92,
—11.66]), &4 G AbR 0, e B A b, ARk
A7 (M =476 ms, SD = 63 ms) b 1Y 5 i @ 35K
TR RN E(M = 465 ms, SD = 70 ms, t(32) =
2.279, p = 0.029, d = 0.80, 95% CI = [1.15, 20.52]),
KA TOR Rz ; MMV oE HAs b, ARERRM =
449 ms, SD = 61 ms) 5 AL R (M = 446 ms, SD =
65 ms)fii B b 1Y SN A 25 AN

6] I 31 55 4 B A )2 B Y 2 R Ak 0
(Cueing Effect, CE: 854 %L RN B I & LR
B B OB, X2 BARREE AR CE i
ATHECRREAS t K50, angk 2 s, ZAWTHE(M = 3 ms,

F1 KW 13 FRKH FHOERES K KA MSD)

s . ) SEH 1 ) J 3
Hbrf R RRA M

ACC (%) RT (ms) ACC (%) RT (ms) ACC (%) RT (ms)
AV BRI R 99 + 1 449 + 61 99 + 1 418 £ 37 97+5 425+ 77
TR ER 99 + | 446 £ 65 99 + | 401 £ 35 96 + 6 408 + 79
A AHAER 97 +3 476 + 63 98 +2 432 + 37 9549 452 + 81
TR 97 +3 465 + 70 99 +2 432 + 36 95+ 7 431 + 80

A AHER 96 +2 498 + 73 — — — —

ToRH R R 94 + 4 519 + 83 — — _ _

T B ARSI (V/A/AV) 53 SR R A B (visual) L WT 32 (auditory) FIAL T 3¢ (audiovisual )il i H #x, ACC 183 IE 81K (Accuracy, %),

RT %3544 52 % if (Reaction time, ms).
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B e B A rMRE JEFT MR (15 0 AT HAR), SR

£ 500t — O BMARR HRL RN E L tMRE 23 KF 0,1(32) =7.019,
& 4sol p < 0.001; JEALLERAIE LAY tMRE W5 % KT 0,
g t(32) = 3.242, p = 0.003, 5 Xf A [ 2k A St itk
3 4007 TFEIGREA t i BB, AR S TR R
350 ' ' Y tMRE A R FER LB M = 4.08%, D =

o ey ey FWr A EZER, AR

Bl 2 528G 1 AN H RIS R AR = A s T 1o
SN BT (¥p < 0.05, ***p < 0.001)

Fz2 L 1~3 AEIKHT CE. rMRE &R%TtE

95% CI

S 2 M — ¢t p
TR ER
S 1
CE Y% 10.83  1.15 2052  2.27 0.029
-21.29 —30.92 —-11.66 —4.50 0.000
AV 2778 —6.27 11.84 0.62 0.538
CEXt  AVvs. V -8.05 —-14.83 —1.26 —2.41 0.022
rMRE HRL 408 290 527 7.01 0.000
o 238  0.88  3.87 3.24 0.003
MRE Xttt Avs ik 170 024 3.16  2.38 0.023
L 2
CE A 9.47  0.68 1826 220 0.036
AV 1725 7.14 2735  3.49 0.002
CEXflk  AVvs.V 7.78 —0.91 16.46 1.83 0.077
rMRE HHL 201 025 376 2.33 0.026
o 342 142 542 3.50 0.002
MRE XtEE A% vs 8% —1.41  —3.51  0.68 —1.37 0.178
L 3
CE A 2035  5.62 35.08 2.80 0.008
AV 17.02 418 29.86 2.68 0.011
CEXflt  AVvs.V -3.33 -13.94  7.27 —0.63 0.528
rMRE HRL 475 296  6.55 5.36 0.000

Tosk 489 275 7.04 4.62 0.000

™™RE Xt ARL vs. JGEL —0.14
M (ms) AL, 95% CI R 95% & (5 X 1], CE (ms){U &L
Z AL AN (Cueing Effect), tMRE (%)f8.22 HH X} 22 58 S5 o7 14 88

R vs. TEHAREI A ML RS TR RIATIFHEA tOBRUR)

-2.25 1.97 —0.13 0.893

D = 25.54 ms)KRIEN W E/NTFHHEM = 11 ms,
SD = 27.32 ms, t(32) = —2.41, p = 0.022, d = 0.85,
95% CI = [—14.83, —1.26])
2.2.3 HEXT %R R MIEIE(rMRE)

R 2 XE 3 FR: BRI RLRZABER

334 %) B ERTIMELRMEM = 2.38%, D =
4.21%, t(32) = 2.385, p = 0.023, d = 0.84, 95% CI =
[0.24, 3.16]) |- 1Y rMRE.

r mamsz
REECCY

S
2
s
. I

2 I

HRAER TR

K3 Scse 1 ARRIZERARE T 9 TMRE
1 : tMRE (R X 22 838 5007 9 53 ; relative amount of multisensory
response enhancement); *p < 0.05,

2.3 INEE

Sy 1 TR, WA ARE
PRI RI (D . ok . FRITE), RA M
RAR . RS JORE 3 )k % 48 0E 1A 43 T
PEVE RS T AT 5E TOR 2800 o 2530 & B, M
HArr 4 TOR &, o B bRy 4 2 A o Wr
Bt HER AR A TOR RUN; () 32 22 R X AT B2 i T
SOA 55T 55 . B, UIMENIT ZMAE SOA N
1050~1350 ms 2 [] A 538 3 (BL e 4k R —1r 5
F1)IOR &V (Spence et al., 2000), kv, F=4
5 30 T (P8 5 2 R W ok H AR)IOR &0 b 5.3 18 (0
B ZR—IE FFR)IOR UM ZE B ) SOA (Mcdonald
& Ward, 1999; Spence et al., 2000), A2 H1A) SOA
(400~600 ms) A & L™ A58 H AR TOR R0 o HK,
A S0 vl A R AT 55 1T BE AN IS A % £ Tk B
FRAYSE 18] (Schmitt, Postma, & de Haan, 2000), ij#
BIESS n] BE & A (Roggeveen, Prime, & Ward, 2005).
A, FEMT e Hs b, ARE S van der Stoep 55
(2016) ¥ RGBT 5 TOR #L N7, i Tang %5
(2019)H P= A= T 3¢ H A5 IOR R0 (Tang et al., 2019;
van der Stoep et al., 2016), =T R IAYT 5 IOR %X
NP AR R, BRI TE SThe it — 2Rk
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BRIGZ AN, A SC A 3R R A B AT 5
BAERTIEEEMEE 3), MR A
PRAMIRAE I WSS T A AR R AL E T G
B2, W, e, TEH, FREW, 2019;
Tang et al., 2019; van der Stoep et al., 2016), J&F4h
PP R T S 3 5 AR VR, B AE B
w2k,

30 SZEG 2. PG IE R E A
T BIA T B TOR AL

3.1 MRFE
3.1 #ik

I 32 BULTAHARRERSEG A 7 4,
7t 25 &), BAHIBRER 2 A, FIAH SR 30
N T A, W23 8), RSN 19~27 5, M =
22.70 %,SD =2.29 % . Ir A9 A FITF, W)
EH, WU IE ) IEH, T 2 O M L,
TCIRFRI 5 o B AR S0 58 U 23 AR AH L A
3.1.2  SEI{UEFFsRE

S 2 LB R P S I AE DELL Y i B s 4 L,
RIS E2213c¢, Bl 21 9t Rlbgi
975 Hz, HA 55925 1 AHIH
3.1.3 LRIEFSEWIEIT

SEG 2 AT E S R B 50% )R BE Il O 22 A
PN 47 75 4 & M GBS T R A 19°), AR T A
B 1 Sk e, T LA ) W A ) A 0 T i o
o SEIRAT S 528 1 ORI, ZER P2 S5
A R S B o, R BRSO b X A2 A5
0] 522 B 0 R B8 5 s 31 S e e I (R A 1 Y
“B”), X Hfv ok S A LB AN B, RS SRR
LRELE 45 S35, HoAh 55056 1 AHIE

S5 2 R A 2(H RIS Y . LS BT )
BCRRAMME: ARMEE. THEM. THLER)
ARSIt . A 2~ ANE RS2 8, 25~ sS4t 36
AR, IERSEESE 5 4, 41 180 MK, B4
M 60 MR, HA 5525 1A .
32 XEHER

S 2 HUA A R — R E G H bR, R GE
T FARMTHE rMRE (Tang et al., 2019), K5
HATHCRTAEAS t K50 LA R R 5 AR A
8 rMRE, HAh 5525 1 1A .
median(RT, ) —median(RT,, )

median(RT, )

SR s o [ S 56 1

rMRE = x100%

EfE
JI A w5 TR S R S IE AR 48 3234 99%,
XPIERRIAT 2(EARRIBRAL . e . T L) x
2R FAMME: ARLER . TR R E LN 57
ZEHT

S50 R BARAISR A ) 400 3, F(1, 29) =
5.50, p=0.026, n, = 0.16, PVF5z HFR(99%) 23 Kk
TS H bR (98.5%) F TE B 28, 2 B X008 38 1
T A% REAMMERN FERN AR, F(1, 29) =
0.25, p=0.623, BiE ML EAERAEAREE, F(,29) =
0.69, p=0.614.

322 KRR

X R HEA T 2( H AR RIS AL I VT3 >
QEREAMME: ALK LR W EZ N =)y
EHT.

mz 1 FE 4@)FR, HERRESEE) 3500
3, F(1, 29) = 32.94, p < 0.001, n, = 0.53, XFLIT
Bt HAR(410 ms) Y S0 38 28 LU AL 38 H 457 (427 ms)
P, 2R RARER ERON W, F(1,29)=10.54, p<
0.003, my = 0.27, A XL E N E b i3 51
(425 ms)HL BRIk R (412 ms)E, JE T IOR R0
(7= AR R AR 2 A S S BAE AN
W, F(1,29)=3.36, p=0.077, #5505 H
FRE) TOR 0 w8 A % 22 5% .

[R5 45 AR RIS A CE, JEXT45 B AR
FIFR AR CE HATRCTFEAR t /256, Nk 2 iR,
KIS HFRM = 9.97 ms, SD =22.93 ms) 5T
5 HER(M = 17.56 ms, SD = 26.22 ms)I il &= %A i
FEXER 1(29)=1.83, p=0.077,

3.2.3  HEX %R R 1838 (rMRE)

T e XT R R R R R R S R T BRRE R ¢
5, gk 2 5B 4R, 7EAEERN(29) = 2.33,
p = 0.026]5 TCRUL RN B [ rtMRE [t(29) = 3.50, p
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The effect of bimodal divided attention on inhibition of return with audiovisual targets
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Abstract

Inhibition of return (IOR) has been greatly explored in the visual or auditory modality. Investigations on

spatial IOR even have extended to the cross-modal link between visual and auditory information processing. The

present study examined the generation and variation of IOR effects when targets from the visual and auditory

modalities were presented simultaneously (audiovisual targets). In addition, it explored the effect of bimodal

divided attention on IOR with audiovisual targets by directing the attention to different modality to form two

conditions of attention.

The present study consisted of 3 experiments. In these experiments, we mainly manipulated the target

modalities (including visual, auditory, and audiovisual modalities) and cue validities (including cued, neutral,
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uncued). Thirty-seven college students in Liaoning province were recruited in Exp. 1. The visual (V) target was
white horizontal square wave grating (4° x 4°; the spatial frequency was 1 cycle/degree), the auditory (A) target
(duration of 100 ms) was a 1000 Hz sinusoidal tone presented by the speakers. The audiovisual (AV) target was
composed by the simultaneous presentation of both the visual and the auditory stimuli. During the experiment
the fixation stimulus was presented for 800~1000 ms in the center of the monitor. Following the fixation
stimulus, uninformative exogenous visual spatial cues were presented between 400~600 ms prior to the onset of
targets for 100 ms at the left or right location. Then, the probability of the target (A, V, or AV) appeared for 100
ms in the center was 0.6 (No-go trials), the probability of the target may occur on left or right location was 0.2
(Go trials). The participants were instructed to pay attention to both V and A modalities, then respond to the
target stimulus in the left or right location by pressing the response button as quickly and accurately as possible.
Thirty-two college students were recruited in Exp. 2. The auditory stimuli were unattended and presented
peripherally. Thirty-nine college students were recruited in Exp. 3. The auditory stimuli were unattended and
presented centrally, the others were identical to that in Exp. 2.

Based on the results of accuracy (ACC), it can be seen that the overall ACC was very high in Exp. 1. The
mean ACC of AV targets was significantly higher than to either V or A targets. According to the results of
reaction times (RTs), the mean RT of AV targets were significantly faster than to either V or A targets as
expected, indicating the appearance of the bimodal advancement effect. For V targets, the RTs in the cued
condition were slower than those in the uncued condition, demonstrated a typical IOR effect. There weren’t IOR
effect elicited by AV targets when paying attention to both V and A modalities (Exp. 1). From the results of the
relative amount of multisensory response enhancement (rMRE), we found a larger rMRE in the cued condition
than that in the uncued condition. In Exp. 2 and Exp. 3, we found the comparable IOR with V and AV targets
when the simultaneous auditory stimuli were unattended and presented peripherally or centrally. In addition, we
found the comparable rMRE with V and AV targets when the simultaneous auditory stimuli were unattended and
presented peripherally or centrally.

These results suggested that the IOR effect elicited by AV targets was reduced when paying attention to
multiple modalities. However, when auditory stimuli were unattended, there was no difference between the
visual and audiovisual IOR effects. Based on the aforementioned findings, it indicated that bimodal divided
attention can influence IOR with audiovisual targets.

Key words bimodal divided attention; modality-specific selective attention; inhibition of return; audiovisual target;
cue-target paradigm





