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(Levelt et al., 1999) &l m—im)i TP 5 AE: 55 (picture-
word interference task, PWI)J& M T4 D {51705
AEALR A BT 55, X —AF 55 Hh 2 S 9 E A B i A
— AT, BORBAZ S T Pin], B R i 4 FR
(Glaser & Diingelhoff, 1984; La Heij, 1988; Lupker,
1979; Roelofs, 1992; Schriefers et al., 1990), 5246 Hp 7R
AT PR N H AR L 24 FRZ Y 3 AR OC R, %
Z2 [ iy 24 L R P O SCRLON, 3E A i SRR 5 5
1 TR 7™ A o i v A G o 8 R 3 3 7 1 B
BT . ©A R RS H AR fE TS
SCFH SR A TPl (il an<& 5 ), 5IGk T
MBI An<4NZE), B AR T Hbr K iy 2 (6]
BT IR, FRZ A SCI 3500 (semantic
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interference effect), T ILELG, WFFEEHEE T 16
e iz, o BRI B S H bR
ARG G A G, T HL S HSE R A SO A G
QSR A D)V O R B M, IR X B AR IR Y
PR SN DU A, o SO 0N A A A R
77 A H A TR YC 1 B B (Starreveld & La Heij, 1996;
Levelt et al., 1999),
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WG 20 45 0 1) o8 i LAY PWT AT 55 R 9 PWI
1E55 . TEHERCHY PWI A% 55 b0 i8] S B0 B (e R
WORR, IS HERORIEAE R TR, e tia
T AT 18 SCOR RN, ifii FH R — 2 TP,
TEL MY PWI TS5 o8 38 A& B S 18 AR 2%
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Caramazza (2006)IA A it AR #E&00 A& A7 H i iA]
TS HE R B, T S 00 & 2B 7E I 1Rl
KB S HEBR BB, $ i T ROn HERR [ 5 (response
exclusion hypothesis), X —{B 15 (14 3= L 5= AE H
za IR0 A 1 o] 1= 7/ W N2 = R N ST |
P, 238 Sok AN Bt 27 vy SR B AR e
WA e G o v ) T HLIRIHERR 2 SIEOC TR
AR EG, T SO OG0 Te) BB MEHRRR 2%, Bl
AT 1 SIS (Mahon et al., 2007), HEBRIGK
T4 i B ) K R e s I B AH E P (response
relevance)d K,

PWI AT 55 Hh fifr & 304 10 O 140 1) 1) A3 550 1 Sy
B2 HE B 8 59 WL 4R HE T S FFIE 4 (Miozzo &
Caramazza, 2003; Dhooge & Hartsuiker, 2010), iX
— RN R M TS B AR AR AT A 1
SCLTEFEECE BIOCR M, TR Ay A in] i ) [#
I i 84 S0 P PR T AR e 3] o i AR AR TRV 5 4 13,
[ N IO ey - i i (A G I N PR N A T A A P2
Xof b P 0 %) iy 24 77 AR SR T4, (HES R4 S5 )t
AR TE PWI LS5, PFE#H B2 md 9,
AT ab I ) G o g PR ST el A0 ] 2 5 i) T i 44 )
(ST < S b = T RGBS 7 A iR SR
B it B B AR ARE T IE 1] %) 4100 0 42 T o AT
Peinl, P T TR . Janssen 45(2008)
K PWI FUAE B iy 44 41 55 i 45 6, BRPOLTE A
) 5 PSS i 44, MR RS R RN G A
Uit AL FR, BIAE A A 4 i PRE A © A 5E T
TANC AP, W5 & BUAE SE B i 24 o B T 38
TR, 3% R WIZ AN & A RN R I 2 IS 1
oz i B B B, AR RNC SR HE Y BE . Dhooge 45(2013)
SR IR BER B B L BOR, i — 20 R BT 1A
AR K HE A T R B Y 420~500 ms Al
500~580 ms =[], 7 F Kk th BB, o R HERR
AR A ()RR L A TEAE o SO HERR BRI A
SR 20 007 o0~ G 3] A 5807 R ¢ A A g i 4 e
B, IR A0l i 3 A I 1) A o SCAH S 22 Ta) i
IZAFTERS HAEH (B )&, Miozzo Fl1 Caramazza (2003)
2T Jo O T IR IR A 1 A S Z
] R 32 FAE L, 20 B SCHR 2800 T4 Tl A5k
o7 B EF ] g AR AN [], PR 2R 22 [N A AE S AR,
X 3R I I PR 200 ] BE A AR RITL ], AT
FEAL I TE T S AL

T SR 2R 800 H BRAE AR S K P e A 3 T
TRZ W58 & PR 324 . Bloem I La Heij (2003)7Efif

2B JOERCE Y, SRR RS, 2
A TR R (B R R, [ 4 FR B R 2R
et HbRia], SORBORCR TS B A il #HF sr 2=
Ty 2R (B4 &R K ) A E bR in) Z 8] A 1 G
FTCK PPN EA o DFFE A o1 H AR i $E LAY 28
TR, 77 A T SR8, T4 a1 i
B, 77 T SCRRERON o AE TR S8 Rl i 2R
HEZLT, R 2R 2R Sk &1 i A 2 A2 1)V KSF B = A
P, TRV EE A ) A ARE At 2 U0 A% 338 & 1R OK
F, HIOCKmE L REM L, MR KIS HARMY S
AFAE T SCAH DB W 7= A i SCH il 2% 7 T S 5K 46 v
NLEE B 1 AR RN o h T B X — & 3K, Bloem
Fi1 La Heij (2003)%F 1) G a1 T T B IE : 25—,
TE FE RN 7 A B AR &0 oK P47 78 — A 15 FR AL
i, HA YA B A = T UL R, A ik
PEHEATCAL T B, W2 i, P& IA RS L
R E I FEME S K AELE BT, (B9 RN K
MTES, o=, BRSNS 0TS 48 2 80
PEBEIKF, T H A% ik UM G2 R, 15 X
FH G L 2R 1) 5 JC S 28 2R 1A AH Lb B 25 7 AR 1 SCH i
B o

WG R I =F A e HL {3 (event-related potential,
ERP)H AR X F 5 R 7 A= v SO0 H B B[]
PRI T 52, N5 b A i SO i 3500 & A
TETRNAEFERY B, sy HERR U A A 800 & HE A
SOt B B o VR RI 7 A e R 1 6 43 B % B 1]
DB B A FER M 2 M Z F R 175 ms 247,
M 5 o i HH B B & AETE 400 ms 2 )5 (Indefrey &
Levelt, 2004; Indefrey, 2011), A 32 % i LRGN
P T 2R 7 1) 5 25 R LB AN A b DX 0 PR R U .
A ERP WF5E & BLE S 00 B IR % 2L AT
45 v &) ) 52 S Y 250~400 ms Z 7] (Rose & Abdel
Rahman, 2017)8{ 200~380 ms 2 [A](Costa et al.,
2009), i SCAH Y 20 ) B 7E K] 2 P S Y
250~300 ms B J& PWI AL S5 i BL7E 250~370 ms
Z [H](Piai et al., 2012), JRA 5T A B SCH I R4
RO IR 254 320 ms 24 (Dell’Acqua et al., 2010),
DUTE T i B 18 SCH I 280 07 1) B[] 2 55 B RR i
TR, FE PWI AT S5 b B AE 1 2 BLS 1
250~450 ms (Zhu et al., 2015), 200~400 ms (Ouyang
et al., 2019)a¥ 275~400 ms AY A} [E] % Y (Wong et al,
2017), e SCA P AT 1 B AR B m L B 1
180~380 ms I [H] & (Feng et al., 2021), [iAWF5EFR
A S I 0N A A= AR TR K, ARl e 4 vl g
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BT ISR . (R, WA TR T LA
Pt =, & B SCII i 8007 H B0 7E ] i 5 30 ) 1Y
500~750 ms Z [ (Janssen et al., 2015), A5 HER:
AR AL T SCRRIEE, SRS U R R T JE
AN, A5 X 1 SO 2800 o [] SR 2 4 B T
B/ Ouyang 45(2019)% %€ 1 HNCHE R/ N XK
FEGE R, Z T — AR 100~200 ms
o T 74 10 %) J0 2 22 S 0, A T 8 10 A T ABE A o
Bt (Indefrey & Levelt, 2004; Indefrey, 2011), 1fij H.
K/INRNCFE 1 i 44 S g B 22 S 48 bk 5 9% B[R] 77 1
DA 247 M 114 22 S 2 ) SR B A A OG, R B3 — A 1]
TR 10 PN O 22 S A 552 45 R/ NIRRT 5 | 762 ) G
S K

TEHIR BIRAT 550, ERE PRI TAR
1a] (8l £k 2 [ 1) A1 H B ie] 2 (8] 9 Bsf (8] (8] B (stimulus
onset asynchrony, SOA), % i 242k & ir g T H b5 i)
200 ms SIS, I T SCGMEIRON, B4R
ST Hiwial 400 ms EIUET, i ROV BT R,
FEI A RV (Bloem et al., 2004) . Bloem %(2004)
N HE S 7K 1 12 BIR AL ) £ 1 SCAR 7R 2500 B 7= A
R TR . MR RIS T HbRiE IR, A%
AT WIS HLAFEAETE, I S s EAR
PR BRAR BRI, PRI ™= A 1 AR RO >
AR T B Ania S, HSE g A e K,
H A FR AR BRI KT B0 i AR R 28 2K X
R DRI ST, AR T RS K 3w
b T, SHEn R AL R AT REA A

FKH PWIAL S5, TEHIER D™ 4454, o
5% 2% PR A5 I i R T 1) S R A T % B ] 1) B
(stimulus onset asynchronous, SOA)Z: = 4= AS[] 5 [n]
HITE U o Zhang Z5:(2016)7E DL iE H 45 2 4] i A1l
T LB S Z A A SOA, TEFEA B HEZ K b
BRY TP HARE Z B R R, KIS TR TR
AR L, Y SR SE T R 1000 ms 2 400 ms
SEPUET, Py 45 1 SN B 2 B T SR R RN
CEMIZE R W La Heij et al., 1990; Python et al.,
2018), 1Y THiial ST Bl 100 ms 5535 [F] 0 H 81
A, B H 18 AR RN (RBLA 25 5 UL Schriefers
et al., 1990; Glaser & Diingelhoff, 1984; Starreveld &
La Heij, 1996; Roelofs, 1992; Sailor et al., 2009), #ff
GE G5 F R 1 SCAR FE RO FAI R8N 4 ) R A AR
TR FRNC A S T S RFIEE o Biirki 55(2020)
FHITTINA B T 0 © A R PWI AT S5 i 3iE X
BN SCERIEA T T 255 50T, 4530124 SOA 24 0 ms

BUBU/INE160 ms), — AR 23 ) B S 800
2 SOA BRI, S RN 23 iiss, 17 46 hs b i B
PR SCAVE E B4 A 250 AR AR T B e K S AR K
WA B BRSOV AT o AT TR bR S 2 A B
B G R i a5 R, JFANRE RV b S i SUAROG
A AEME G A AR IR B A B Be i fin T, DA K&
I B B AT RE A ZEASUAT - Biirki 55 (2020) 0 AF 53 Hh 4
HHA T SOA 3 KEHE kv Iy a1 A8 AL i F
FEUESE R, AR VIFETEIZ MR e, H
S HEALI A B R T 23 04 A R B R A )
TEREME G E & Ak b i BU s Tk /%, fg
HE— 25 W 11 ) V7 AR v SO ) 28002 Fl i S
PR RN 1Y S A= BILA o

EOEENC =420 ERP W5, Ui E
PR Fr, HZEDCRC A A TP 55 A 22 0] 1) 45 33
808, F7 O ZORIRIFCRAED o 0 T 13 B E 1
B, WA FZ MBI ER, PR h &2
H A R I T IRA H AR E EX —HON (e.g. Miozzo
& Caramazza, 2003; Rose & Rahman, 2017; Zhang
etal., 2016; Zhu et al., 2015), EAWFFT LB LRL
o B RN 32 B R RE R . Stroop (1935)K
BAEB A 24T 55, BT 0] B 1 SRl &4z
23 B2 > 98055 . Lupker (1979)F0BIF5T Hh & B4 55 —
YR 5 AT (] PET 3] SR, 3 SCHM ) R0 855 T o
Miozzo Fll Caramazza (2003) A 57 H HN1F SCAH G
KR X REMLE A 2 B 5 IR, 45 R A ITE LR S8
T S RION A2 2 1, H BE RS S BB RS A,
T SCA R 2500 Y 400 8 25 80N, 2390 69 ms
51ms, 27 ms. 19 ms fl 23 ms, FRZEREHEL
UBCE W T i SRS RN o e FE ™ A v,
OBV AT RESKE A AP BE: MR TR
(I T 5 4 ) B3 52 7 i 4 B B (B R HERR UE),  H I
W R A WIS 5% T B ORI R H 5 Al A 2 T Y
SEEAE AT 1 F TR A R, SR
(] 73 9% 25 1) i P 2 R AT DU BUHb % 585X — R 3R 5
M 11 3 7 AR ek AR A DA AL

gi b, AR BRI PWIAT 55, 8
i E—400 ms A1 0 ms 5 SOA K, VL KTIE
)R E R ) 2Z 8] B3 OOk FR (AL T R AL T i,
SIS K4 BHA] Zhang et al., 2016 FYSEES 3), HEVUE
LR AR 7 A v o SCH ) 2800 i SCARE 4 2400
LR RS AR . AR Indefrey (201 1)YETTAMT HixE
W&l il 44 S R I TR] SRR A 3, e loxd 1 g A o
O U IO 8 ABE 28 7K S i T B Bk AR TE T 2 B
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JG 175 ms DAY, IR EEPT B SReLi® 250~
275 ms /itn, EIMIGET BN S HFLLE 450 ms A2
i, Z 0 WA B g RN i B X — )R R
A g 23 Bl o5 A 55 ME B2 (1 364 i & A A8 Ak (Strijkers &
Costa, 2011), HR 4R e 4 Ul FARE & BE R 10, FRATT
TUHTE SOA iy 0 ms W25 i BTG M0, Hk
A 1) B ] R SR DY G B B B (200~400 ms); TE
SOA }—400 ms B, TEAT 4R LAl GE th BLiE LA
PERLN, 7 Fiki FBL 25 5L B AT RE 25 P B[] 2 16
FRSE, ST RESHER B BL(0~200 ms)FiliA]
TCIEFERT B (200~400 ms). M4 S50 HERR (B 18 B W
R AT 2 R B —A~ B (0~200 ms)Fil—]~
(450 ms ZJ5) 1 e & 2= 55 0k

2
2.1 #ik

45 £k F AL s IX S AL 1 R 24 A IR S sk
g, Horh B4 22 Z (AR 22.85+2.26 ), #iad
B DUERRE#, B s hn i, M0 s B I
o SCIHT B g R R IR, LA R —
FE R
22 ##

BALER K 42 W, & A KiE 5 £57
(2003)ll 5 FIARIEREE, 5 Zhang 45(2016)H9 525
# R TR (Zhang et al., 2016). H b5 & 24 Fr 5 0 AF
i), SRR 37.65 HE T C BURDUEE R ),
2003), FIEmE 15.38. HIRES THiAL H 3=
AL, B0k F 14 8 LEWE : SR K3
TH., R, ®H, L@ TH, 82, #3%. R,
BiH . BRSE . W, CR. WELSY. §—H
B P43 5 18 SCRE DGR TE 6 T4 iRl A DE BC . 1 SCAH
KT 5 BArE 28 T W —iF g, JFH5
H b 1B 2% F ] B A AT AT 3 35 R 08 B &R (A,
AR SR, o ORI TR IR R 7). TR T
AR T SO A5 PR 5 5T 5 L DG Jc ™= A= 1, PR E

B G T Tt 5 B br A FRE S X B IR
FIEMERER,
2.3 i&it

K 2 (5 SOMIORZE A i UM DG, 1R SLTER) x
2 (SOA: —400 ms, 0 ms) x 2 (B KE: K, 5
R =R RN B TR, EIKE
Fr A RENE UMK AIR SOA A28, TEIK
T 168 M. A T AR UERE— 250 T i L ik 1 2
T R, A B A BG4 ]

B S 438, SOA /T4l E P, 41 SOA LB
WAEHL T 5 HES o DA PR DR Bt BIL, A T Jke 47
FH TR B A5 B s e i 22 o B AR A
SOA F1EE &2 I 56 v 143 UK 22 IR RS2 AN W) 1)
2.4 {XEE

ffi FH E-Prime (WA 1045 27, @it
PST-SRBOX [ 1 & % % 1 22 7a WS T FREHLIREE I
o B BCHE o 2 S SR ) T A
25 #EF

PR B B IR R HE 24 77 em SERLSEIOAT 45, 52
555y N2 2 R IE S WA B B, fE2# T BB, 7
J g rh Yk ok 2B 7 B A R, FESE 3000 ms,
FRGARICAE XTI A FR, I8 2 S5 056 B Lt
e A% T B 1T T b U 81 24 R o A TE 2S00 B B
R —i b, B e Ol R RS 500 ms
e+ SVERLE, 500 ms 23 5 e 5 ) A s ] B — 2
i) S8 H AR RS T3 . 76 SOA = 0 ms 41 F,
[F] S22 E AR 1 5 SO DG B TG 56 4R, 78 SOA
=—400 ms 54T, SeEBTRIE, [ 400 ms )5
EHEHARE GO ERE LA 1), Bk UL EE
P UL B 2 FR B R/ R 245%240 2R,
BEIAEFRR PO, TR TR RIK, 75k 25
5, BITEE R R, fERaE OB, H bR E
S5 HeialiEde, 255 2000 ms J5 IR F—idik., H
FRIEZE Z 5 4000 ms, FEALIGFFLEL 50 434

EHBE
§. 3 3‘}% _
|6 2000 ms
SOA=0 .
= zs H B >
fir4
+ — N
500 ms ZHB
" 500ms | \ >
: LmM 2000 ms
,J W =%
- i
SOA=—400 ms =) _
400 ms
+ |
500 ms

A
A

500 ms |
E3 I % 98 o Y |

26 MREBIZRSHH

fili {55 i Neuroscan RILHFATRE, 64 F
Ag-AgCl HLR DL P F RS 10-20 772X [ 5 i
B Fo fELICSERT IZEMFLR IS H ik, ZEH
B AR TAL BRI LA FL 58 AR AT E S 5%, T A



554

JEITR Y A5 Pl [ gl A ] 5 ) 11 37 2 rh i SCROW BOBLR] - 18138 T 3038 U5 457

AR bR HE P B A SR E AR L (VEOG), v FZAf
IR AN 1 om Ab ) HLAR I KR - (HEOG) . HEL il
53 Z M BHPLE /N T 5 kQ, S50 AT g
W iE R 0.05~70 Hz, RAEAHE K 500 Hz,

{8 il Neuroscan #4:%Fic 5% 1Y EEG Ui k1 18
LR TALEE, HEFTRUMFLZE FLB 1Y BT 2% (Wang et al.,
2011; Zhang & Zhu, 2011), X Ee#E1E47 0.1~30 Hz
OB UEDE . SOA SN 0 ms 51T 2 IR H b (&1 2 B
Hi 200 ms FIE IS 1000 ms ) ) BE X ik o 751 7
3B, BAREIEBLAT 200 ms /E MR T R G
1E; SOA N—400 ms 25 T 4% B8 H b & 2 BT
600 ms FIE B 5 1000 ms F9 ] B X6 A F 54749 B,
THLIR S IUET 200 ms 1FE R FELL AT IR IE . L
2 Ik T B S L RO S TS Y EEG, M B D%
R £100 pV BRI o 54T A SO I S e A 3
L, (BN T kG K B ILIR A2 2 BTl ok i D 3,
S AR vt S 7 B 85 (/N F 600 ms B KT 1800 ms)
ST I IR

ZERN R IKELT, B— SOA FKMFHH—
THARA SR H AR EACE I 42 R, FEHATHh
TS TE FNAT Ry B8 ) I AR ME AR IE B i 40 K,
B8 T Refg it X PRI T B IE] SOA 444
B) 8 SCRLN 1Y 25 5, AN 2 BRIk R
EEG 15 547 P20 31, F AT B sk vk 8 I
P4 EEG 59 MME ML, X —J7 ik nl DU
STEP1 T HAUSZH(Hu et al., 2010), FF AR 1Y ki
HL A 5 fifT T 22/ N A8 46 3 il R PR AE S,
15 P Ry 80%% S 29 I M i, 28 117 Pl D i ] 54 g 3350
AN AR B R A R A [l EEG {55, X —id 2
HrEIFE(E F 0.1~30 Hz Al g i, JH5F SOA
0 ms & N2 IET 200 ms FIE IS 800 ms.
SOA }—400 ms Z1F T Bl F 2 BLHT 600 ms 15
J&i 800 ms X ik FL #4743 B o

VEHUZETT(F3) . HRT(FZ) . A 11 (F4) . Z2H(C3).
i (CZ) . A H(C4) . £ (P3) . R (PZ) . £i5 (P4)
TENAY 9 4~ 2% HR[X (regions of interest, ROI)X H b5
Bl R 235 600 ms FEATHME M. 7EM-) SOA
S AE T 43 SIXTAE 0~600 ms P4 100 ms B8] % (1)
U MR R AT TP il 1 SCAH S&2IS TR BIT 158 B R X
() e A 7 22534, T Greenhouse-Geisser 2
KIEARFF A BRI S Gt 45 R 0 p (A, JFreid &
J LUER A3 BT 235 S Bsf R A Tl A 152 R B REA IR IR R p
{E E 478 1F (false discovery rate, FDR, Yekutieli &
Benjamini, 1999),

TEff 72 T SCAH OGN TG 2 2% A4 78 W1 B[] 1 LA
KW FAR s b AFAE 3 25 S i, FRATRA TR T
% B B K6 587 15 (cluster-based permutation test) X}
BARHATE I AT, X REEAT ST 2 5 LT By
p EHFTRIE, [fAME Fieldtrip T. Bl (Maris &
Oostenveld, 2007) 735X K R F SOA “H—400 ms
1 SOA 0 ms Z&AF T KA 2B5 0~600 ms i
SCAHSCFNTG R S A AT S A i ¢ A e,
25 ()RS [E] L AH <0 (R F AR FIRAE S50AH 2 ) Y de 25 7K
T8 51 0.05 A 55 IF R A —AM K, IR —
RSt {H LU 5 7 K- (cluster level) IS8 iTH,
11 SRR 1% P (Monte  Carlo method)# 774811 ik
FVEREE, BEPLINEE 5000 YK A R FA% 58 iR 0 B
JIT DG A T 1 PR T80 e, 35 T 1 S A B g
A5 H e — Ik [ 50 R PRI 8 ) T S 2 S 1) S e

+:
4k

1 249k ph o Pl B5He 25 2 I B, a0 A
HLHG T 44 28R H 8
31 1THER

TR 52 07 5 5« A I 07 1T, 57 e i A £ 22 iy
FR K, A 24 SO sf /N 200 ms s i
1800 ms, AR B 349108 3 A hrifE 22 LLAMY B,
HABIEM AT . £ 1 PR AR ER FARE
MAHFKZERE SOA T 1 I g i P-4 {E S5 AR i 2%
i SPSS 22.0 Xt & v iy 44 S5 i B ik A 7 5 42 0t
2o Hr . TR AT (RO, o CAHSESERL . SOA
FEZ REC A & E8 (R, 15
SR SOA FIEE RECHT HNHE,

R 1 FREENHEXELRE, SOA FIESIRE T B K R A
EHE, REESHRE

SOA = —400 ms

BOBIEEOBEIRE RNRE IR
(ms) (%) (ms) (%)

T TS SOA =0 ms
W

B THSCAHE 768 (100)  0.16 833 (99) 035
:ln N N -

=R gmEve 768 (93) 0.35 810 (85)  0.27
TR IESUHE 740 (87) 0.27 796 (86)  0.22
E

WY TR 745 (92) 0.19 782 (89)  0.27

SR ) ANOVA FrHr 45 3R R, AHOCEA R
FERON B, RI TP iRE S A& AT S
BERK TN, Fi(l, 43) = 15.53, p< 0.001, n,’ =
0.27; F5(1, 41) = 5.04, p=0.03, n; = 0.11; SOA )+
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OV, KA SOA S 0 ms i iy 44 S g Aif I 3%
KT SOA H—400ms, F(1, 43) = 27.71, p < 0.001,
ns = 0.39; Fy(1, 41) = 255.25, p < 0.001, n; = 0.86;
HA YO ERON W, RN — IR B 44
SR B A T A R, F(1, 43) = 37.79, p <
0.001, 2= 0.47; Fy(1, 41) = 114.48, p < 0.001, 0 =
0.74; AHCIEAIAN SOA RIZZ HARH W3, Fi(1, 43) =
23.31, p < 0.001, n2 = 0.35; Fy(1, 41) = 14.01, p <
0.001, ny = 0.26; 2R FI & R A28 HAE
ANEBE, Fi(1, 43) =2.00, p=0.17; F5(1, 41) = 1.92,
p=0.17; SOA FIH Z W12 EAEA BE, Fi(l,
43) =0.48, p=0.49; F5(1, 41) = 3.50, p=0.07; =4
A2 [ = E AL BEAERAARE, Fi(l, 43) = 0.19,
p=0.66; F5(1,41)=0.77, p=0.38,

HE— A T3] BN 5B 2 B SOA N 0 ms 1 SOA
H—400 ms Bf i SN AN R (ULIE] 2), SOA 25 0 ms
A i SO RO 8 3, o SCAH A% A s I I i
KFHFKELM, Fi(l, 43) = 30.87, p < 0.001, 0} =
0.42; F5(1, 41) = 12.07, p= 0.001, n;= 0.23; SOA Jy
—400 ms W8 SCHON A B3, 18 SO A T R R
50 AR, Fi(1, 43) = 1.44, p = 0.24; Fy(1,
41)=0.71, p=0.40,

900 1
~ W iE AT
£ 0 ¥ XX T 47 .
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Theinfluence of stimulus onset asynchrony on semantic effect in spoken word
production: A picture-word interference paradigm study

ZHOU Yuxi, LIU Yuhao, ZHANG Qingfang
(Department of Psychology, Renmin University of China, Beijing 100872, China)

Abstract

A controversial in word production is that how speakers retrieve words from the mental lexicon. The
picture-word interference (hereafter PWI) paradigm has been broadly used to investigate this issue. In this task,
speakers are instructed to name pictures while ignoring written distractor words superimposed onto the pictures.
A typical finding is the semantic interference effect, which is that categorically related distractors (e.g., bus)
slow down picture naming (e.g., car) relative to unrelated distractors (e.g., pen). By varying stimulus onset
asynchrony (SOA) between pictures and distractors, studies have reported semantic facilitation effect when
semantically related distractors were presented before pictures such as 400 ms (—400 ms), and semantic
interference effect when semantically related distractors were presented closely to pictures. Lexical competition
hypothesis assumes that semantic interference reflects the lexical selection competition among co-activated
semantically related lexical representations during lemma retrieval, while response exclusion hypothesis
assumes that semantically related distractors are more difficult to exclude from the response buffer than
unrelated ones. It assumes that semantic facilitation effect arises at the conceptual processing. However, little is
known about the temporal courses of both effects. The present study aims to examine the influence of SOA on
semantic effect with the PWI task using electrophysiological measures.

Forty-five undergraduate and graduate students participate in the experiment (22 males, average 22.85
years). Forty-two black and white line pictures were chosen from a standardized picture database as targets with
disyllabic names. Each target picture was paired with a semantically related distractor word and an unrelated
distractor word. Context words in the semantically related condition were then recombined with the picture
names to form unrelated conditions. Target pictures and context words are basic-level concepts selected from 14
semantic categories. The experimental design included relatedness (semantically related vs. semantically
unrelated), SOA (=400 vs. 0 ms) and repetition (first vs. second) as within-participants factors.

Behavioral results indicated a typical semantic interference effect at SOA of 0 ms while the semantic effect
was absent at SOA of —400 ms. Electrophysiological results showed that at SOA of 0 ms semantically related
distractors elicited a smaller modulated waveform than unrelated ones in the time window of 344~414 ms in the
first repetition and 356~418 ms in the second repetition. There was a larger waveform in the semantically related
distractors than unrelated ones in the time window of 462~594 ms in the first repetition and 460~544 ms in the
second repetition. At SOA of —400 ms, results showed an early semantic effect in the time window of 0~76 ms
in the first repetition but disappeared in the second repetition, and a late semantic effect in the time window of
284~390 ms in the first repetition and 274~382 ms in the second repetition.

In sum, the present findings indicated that there is a semantic facilitation effect arising at the conceptual
processing (0~200 ms) and a semantic interference effect arising at the lexical selection stage (250~450 ms) in
Chinese spoken word production. Our findings firstly provide evidence for lexical competition hypothesis rather
than response exclusion hypothesis. Furthermore, with high-time resolution measures, we firstly provide
electrophysiological evidence for the trade-off of semantic facilitation and interference effect in spoken word
production.

Key words spoken word production, semantic interference effect, semantic facilitation effect, stimulus onset
asynchrony (SOA), lexical competition hypothesis
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7 flb(/ji2ta/, guitar) [7] 5 (/yuan2hao4/, trumpet) #F(/qian2zi/, plier)
R % 5% (/shudqin2/, harp) i (/chang2di2/, flute) PGJR(/xilgual/, watermelon)
P55 (/ganglqin2/, piano) i (/erd4hu2/, two-stringed Chinese fiddle) 7% (/jia2ke4/), jacket)
SE S (/ping2guo3/, apple) & F (/ju2zi/, orange) 4528 (/shuljia4/, bookshelf)
KR 7 # (/xiangljiaol/, banana) ¥7# (/ning2meng2/, lemon) JE FG(/mo2tuol/, motorbike)
7% % (/bo1luo2/, pineapple) PG K(/xilgual/, watermelon) [7] 5 (/yuan2hao4/, trumpet)
723k (/fu3tou?/, axe) 2 F-(/banlshou3/, wrench) 171 B (/diao4zhui4/, pendant)
TH 5% 7] (/jian3daol/, scissors) ¥ (/qian2zi/, plier) + ¥ (/tu3doud/, potato)
¥~ (/chui2zi/, hammer) 144 (/diandzuan4/, drill) figi £f1 (/jing 1yu2/, whale)
T (/qun2zi/, dress) e 7i (/jia2ked/, jacket) JK4E (/ma2qued/, sparrow)
Ji[F&:3 ¥ T (/kudzi/, pants) 0 (/beidxinl/, waistcoat) 1H 7% (/tan3ke4/, tank)
#§ 42 (/chen4shanl/, shirt) FE A (/mao2yil/, sweater) FUAR(/ji1mud/, block)
¥ (/yi3zi/, chair) 1541 (/shuljia4/, bookshelf) F-# (/shou3zhang3/, palm)
FH Vb % (/shalfal/, sofa) HEF (/guidzi/, cabinet) figi £f1 (/jing 1yu2/, whale)
5T (/zhuolzi/, table) 7% JL(/cha2jil/, tea table) . & (/bidshou3/, dagger)
KHL(/feiljil/, airplane) T K& (/xue3qiaol/, sled) F543,(/shulbaol/, school bag)
Ll T H {K%(/qidchel/, car) JE $E(/mo2tuol/, motorcycle) M4t (/xionglzhen1/, brooch)

K % (huo3chel/, train)

ML (/fan1chuan2/, sailing boat)

£ 7 (/bi2zi/, nose)

5 (/yalzi/, duck)

JWR4E (/ma2qued/, sparrow)

BHE (/pinltu2/, puzzle)

B/ FL%E (/kong3qued/, peacock) JHEF (/yandzi/, swallow) % F (/banlshou3/, wrench)
A>#8(/qi3e2/, penguin) K JE (/dadyan4/, wild migratory goose) 0 (/beidxinl/, waistcoat)
Jifi ¥ (/qie2zi/, aubergine ) 4 & (/tuddoud/, potato) FH % (/diandzuand/, drill)

i 3 (/qin2caid/, celery) # JI\(/huang2gual/, cucumber) 5 %7 (/gongljian4/, bow and arrow)
& K(/yudmi3/, corn) M (/1adjiaol/, pepper) & J& (/zui3chun2/, lips)
JE . (/zha4dan4/, bomb) H 37 (/tan3ke4/, tank) £ (/chang2di2/, flute)

v KMl (/dadpao4/, cannon) b B (/bi4shou3/, dagger) % F(/ju2zi/, orange)

F-#(/shou3qiangl/, pistol)

5 %7 (/gongljian4/, bow and arrow)

#(/yuan2guil/, compasses)

JZBR (/pi2qiu2/, ball)
ke =8 S ¥k (/qi4qiu2/, balloon)
# T (/qiulqianl/, swing)

N

FUA (/jilmu4/, block)
BHE (/pinltu2/, puzzle)
B (/hua2til/, slide)

#HF-(/guidzi/, cabinet)
4T (/tu2ding1/, drawing pin)
%1 (/bao4zi/, leopard)

fi& 4 (/ge1bo/, arm)

F % (/shou3zhang3/, palm)

¥4 (/ning2meng?2/, lemon)

BRI E  HRE (/yan3jingl/, eye) £ T (/bi2zi/, nose) 2% JL(/cha2jil/, tea table)
JA B (/jian1bang3/, shoulder) % J& (/zui3chun2/, lips) K% (/xue3qiaol/, sled)
Tji%#% (/xiang4lian4/, necklace) I3 B (/diao4zhui4/, pendant) L5 (/fan1chuan2/, sailing boat)
il 8 (/jiedzhi3/, ring) B ¥i(/er3huan2/, earrings) KA (/dadyand/, wild migratory goose)
F-F(/shou3biao3/, watch) M4t (/xiong1zhen1/, brooch) #% J(/huang2gual/, cucumber)
%2 (/qian1bi3/, pencil) F543,(/shulbaol/, school bag) H- 3R (/er3huan2/, earrings)
CH R (/chi3zi/, ruler) €T (/tu2ding 1/, drawing pin) M (/1adjiaol/, pepper)
¥ J% (/xiang4pi2/, rubber) #l(/yuan2guil/, compasses) e T+ (/yandzi/, swallow)
% FE(/1ao3hu3/, tiger) figi £ (/jing 1yu2/, whale) WA (/hua2til/, slide)
miFElsh¥ K% (/dadxiangd/, elephant) I& 3¢ (/luodtuol/, camel) B A (/maoyil/, sweater)

] 5 (/he2ma3/, hippopotamus)

%) (/baodzi/, leopard)

1 (/erd4hu2/, two-stringed Chinese fiddle)






