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N400 Z I+, JFif FiiE 2 05 2 250 ms. 2R 100, JT4FE5C T L P600 RN (1 B 5E H1 $ A) i A ] RE A AE 2
WA R, A E T REAE N40O S m iy T B2 RSt O 8y TR A o AR AR ) 7 D) e 3 fogp oot 722
HROEAEAE L NAOO 52 e () i TS W () ) i, DA AR A7 AR SRR A ) B ety R AT R AR 1Y, A
FEIT T PUASSEHG . S0 1 & BT A AR XU 1R S B 200 ms Ji B85 HLIBE 2R 21 Gl SCRAE I 7 1 4 3,
PR B M AR T N40O S BREIIN T Z AT, 5556 2 5 3 db—2 R B, 28 4R 57 4 75 B9 B ) 29 78 )
AT T 150 ms Z i) 5206 4 HERR T 9256 1~3 8500 A9 Hfb— 2L m] fEfRRE, IRTF T 9008 1~3 45 AT St
SR T, ARBFER 7R R B R b, B AR AR R T 2 150 ms Z R EE Sy TR Tl

AEAFAE LL N4OO J5z e fiéy i 1 5 5 () /) 28 A
KR TR, B CEH; ERIAERAE; N40O
SES B842

] A

TE/0) 7 B R v, B R AT IR B A Y 1)
TR R B LSO SCRAR T A 1) 1 2 LI E? Ol
PRI IR, RS ER 1 ) B o 2 v 45 b
FEIN T AR | Oy A R

SRR F N TR, a7 B o A v R i
AN =30 | IS 2B a8 11BN 1 DG i = S R 1
B ZABrBe(Kintsch & Mross, 1985; Till, Mross,
& Kintsch, 1988; Hinojosa, Mart i-Loeches, & Rubia,
2001), T T Bk 1R A B B g EE T A
G — 1 Lo M, ia)iE 25 T i 275 3] 8 5
We? ZH{FAH % BV (Event-related Potential, ERP)
S N4A0O 1 % B b AR S 7 13X — [A)

N400 Hi Kutas Al Hillyard (1980) % ¥l . fisfi145
BB ) S B, RN BERE G R AR R T
N400 247, BPARXTFIE#G4), i i3 A 4] oK
1 250~550 ms 54 1 R B R Y A4 N40O.
FETREMHTE, FZHREINN NA0O 2 EEH HiE

Wi H 19 2010-08-29
* R A RBIER ST H (31170997) % B .
WINMEE: 255, E-mail: molei@scnu.edu.cn

735

S BRGNSy, S W 3g /) L i i R
b FE SR, N4OO B[] o A5 B0 i 224D, e 2 o
i FF 46 EE A ) F R 9 — = LW P2 R E AN
FEH AR S — Tt 7, Wt il
N400 U 15 5 2 ST A) B AU 4h A5 . W Hagoort 25485+
) T R L SR R 1 B[R] 56 R AR ) ELES Sy
PRV SRS RN S Rt e &R o b fiTik
far ZIE WO B R A . S T RE G =
FRRASAYA]F, W“The Dutch trains are yellow/white/
sour and very crowed.” (15 B A) . T RIZehn Y
O] SR, WZKIE RIS R T R ER
N40O &, LT 2 7 1 AR B | D s B i i 1] #4
AL HE i, fATTIA R A R AR v, 3 SORI
T SRR Rl 8E A 1Y, AR M, /) S B St
) 44 o, 2 [ B 9 (Hagoort, Hald, Bastiannsen, &
Petersson, 2004),

Bt B BF 2T BUTR A, N4A0O Fz Wi X4 b Wi A
h ORI Z W5 T2, N4OO Wl vz b T
PR = SO S BT, ATtk A5 S0
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TSR, JU R B AR AR A 3] 1 b ke 6 A 11 48
o SR, LA TR L P00 RN Y — R I 5T
HF8 78 ) F B SCH A A BEAEAE 1R SR DUAM
il iE A sl oy 5. W R U, XS R, T
N400 (18 5% T BEAL &R 43 M 7 1 4] 3 SO i
S 3K AR A R SO T S ST AR T
ok .

i, Kolk &1k L BE 52 W“De kat die voor de
muizen vluchtte......” (Jfi % REDLHEE. ... ) B 1T
TR A (R bR 0 Ry R IA]) o 3k 2 /) 43R
T SRR F . BIERY], X 2R BT
AKAF5 K NA0O RN 1T /2175 & T P600 RN o 3xX f& i Ak
BRI, o — A N400 Fz meis T, i
P600 U Fz WA i in T S A 423 Bix — IR W 7
AT R, /AT PR AR B0 A SO A Z 0T, KiKiss
i it ME 4 {6 15 (conceptual bias) FI ) 2 45 #4
(syntactic structure) ¥ 4% 18 18 4% [ € 7. XF 41 708
SRR, FR TR AR T A E R R A R
XoF 08 ) e MR S A o) /) - i e Ry << UM B 301
B, TR S R A3 DU A R S <At DN R B

HHGE .7 RN P PR B T IR A i T T A
T FEB 1 X — AN A A LS . IR

— 6 A #4% (checking operation) BHLAS T K K & 4h
FHOFE A YA R P Y22, 51807 N400
WOV B, FEER N P600 % (Kolk, Chwilla,
van Herten, & Oor, 2003) . iF—#, 5% # Ak P600
S IF AR Sl A R RS N T, TR ST
P A o AR b Y AR I 4% (Kolk et al., 2003;
van Herten, Kolk, & Chwilla, 2005; Kolk & Chwilla,
2007).

XFF i P600 &ihy, A HAb2=E T T ANF
B UL . 0 Kuperberg tA A a] 0 T 2 /DA77 9 2%
JEAT Y IEE . B il 12 1Y il 38 (semantic
memory-based stream) F1 B¢ 4 i@ 14 (combinatorial
streams) . ij & 7 5T AL FE A S2 R 2 (8] A IE SRR,
I8 H 518 SGe i h fEAF AR SR L . 0] FiF
SGEFFIS B NA0O RN, J5 & AR R A kA
SRR, T L A A L —— BT PR AU
MR A3 E RS ICN T  B 45 SR 5 ) i T
SIATARAR PSS, BURBRGEE M A R S 5T
T SCAZE T o Hr & SR AR v o8, 16538 18 Bt 2 ik
ATHREEE 4B, TR ILR P600 )0 . 7F 3 I
IR ) B R OO0 R I R S R G 43 BT 4 A
TR R B ek ..., TR 3 B )

R AT ER Bk, BRORE R
Mo TG 1A W RR o, DI OGHT T 80
FETE T N40O Jr e W () & & hin 1. (Kuperberg, 2007;
FHidk, 08, FREIE, 2010),

JUE 2B XTE X P00 RN A A B fi ke, 2
HEERFFE 25 T AT T R« — A 3
fifpat b, )2 SO AT BE AR SRS LMY
HAbEE s =0, —JE7E N40O S iR fdfin T H Bl
HIR G AT RE T S TR F w20 i Ui e . SFat 2
Ak we? W EIEREEEN, BAUmEET
N400 HF5¢ eI B E 2 da R T O G
— 3 38wy = T, H A E sy R T
A B SCAEAE) F R (R AR [ A0 R BB AR 47 M 48 /s
BRIk, Ry itk — 2 7R A SCEM R S, AR
BERWE A AR 2l il 5 Oy UIE SO T, UK
TAFTE L N40O Jz W iy Jn T+ BRAS B L 1) ) 7 2 S
A . AN JE— A BT TR PR

BRI, ABFFE A, 1, B
16 N400 B Hij 48T AR ia) i K &R 341 1 1
SCHE SCRAET N B R ) 2 L7 2. AR ()
1 RIS W, A BT T T ih
SR TR X7

2 5Ll

S 1 BRI —A-mE, B R A
N400 3= wif gl C FE8T E AR RIS IR R 3 4] 1 |
SCHE CRAE TS, T /A F 3

W TR, N40O nf eI AN BE 56 4> 1l S B ) 3
Ik AR, PR E I —Fh e AR a0y R0 52 3 I
3 ST A T I B TR AT 0 1 R, IS A, B
25 F WA 4 SC AT 45 LA B EHE I 75 B
SETAIEWE? Sh—J7 I, 1 P600 A5 Y AH SC A
FALHE R, @B AR RE S P HITH . WK
Kuperberg AYRF5T, 7 a2 B KA 7l g i
b BT OIE 238 T K A 38 E T AT R b
SRR, TE DT RE N[ 38 T8 1) 45 Fh i R 22 ] G i 28
J&, R R SOICIZ ZR G0 1 25 Fh i SOM SR BT
)18 475 4 (Kuperberg, 2007) . WS35 5c i, B
2R AT e I AR B A 0 ) SRR S
SR ZR B AR IE A T8 SORE DG TR X BRI 3T
A, ik, 250G P AR, BT
B O ST ) AR AR AT S BRI TEAR %
BTN S IGAT 55 R IRXERY, SEia iR AT 5 2
ARG B S5 YE A A IR PR A2 1 AT RE .
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ST AUy X5 B AT G 5% R A 1% ]
25 ML () 5 FBLAT -5 FR8 (Propositional Symbol Theory)
N RAF BAE K R 78— A5 R 48D G
A7 (Kintsch, 1998) . T4, Barsalou S5 H T
— AN W —— 9 AT 5 B i (Perceptual
Symbol Theory), A ki @R AF A1 B8 FAE [R] Ak F
— MY, 155 5 HIE R AR R
(Barsalou, 1999a, 1999b) . Zwaan % A #F5E S F5 T
£ 5 BRE (Stanfield & Zwaan, 2001; Zwaan,
Stanfield, & Yaxley, 2002), flifi il el 52— Z 41
]F, U“There is an eagle in the sky” (Ka5 A —
R ), SR)E WG 2B E R g ik &S
AT PR AR I . FIWT AR AN B R TR
RSP EIRES L RS —FE, HEREF—Y
IR, B 1 RS A R — X B R
i HER v S P 0 7 0 D A<

&

it Ny
\L‘ a
\;ﬁ

RN

F 1 Zwaan %:(2002) 3256 A 59— X B A

WA IR, WS 5 AR YA L
KR, ASAASVCHERL N (mismatch effect) B2 HiF .
g, gl s LR A s, HARTE 1 A
B B A B, RO RTE RS T 5 A FHliid
B R S AH DC HC < R, T 5 o W 2 T AR DE LAY
UG E . BUE SCRE T AT AR

PIRN RIS 2 R R A R ), (A AR5 o
KRR BRI, AT, 7 Zwaan ¢
FIWFIEH, QSRS DC RN BT, U] DA DR
BLH OGN TR o B AN AR ) 1Y) S
), Wesky”BRR B L OCE LR, RS K
VR P g 2 000, TR T R R g S W e R s N7 TG 25
o Bk, ASPTECRON B IR S T A A
FIABER B T LSRR, #ar TR mH, Bt
BENGUR) 5 1 /) 1 DG 0 T A 55 R 8 ) B W)
R, AN HA BEVEAE IR, X — S5
ARG Mo 12 T LR BRI, AT Lhis 3R A
FEI )L

g 1 DL EiRVa S I R I RS
Bl R . Agi R, AR S SE 6 G s ] . m)oR

T AT A AEN IR TE R SR B 800 ms, LUIRIERI AR
A A A % B IR B A ) B S KR N400
F14) I ) 77 15 B A TA) A S BN ) A T R R SR R R
SRR B o PEETARSE, AT 2B 550 ms
J&, RINA0OZ5 s Z i, 324 O sy T A), ]
DL 25 4 R B S B 550 ms A i 1A 0 bhir £
AN DC FC 4R o BR 2 R ] S B[R]
N400 Y 78 R Bisf i) Bsf .t B0 T 5 2 B[R] >4 550 ms
EEARRL ) AR VG e, R Pl — SRR 118 S5 0 st
T AR—EM T, HA R — 80 0T 5
Aof I 2 S5 (A SR 19 o 22 ek /] T 308 B T AS D e /%
N, AR B A 25 5, AR T B S R A )
T 550 ms [, ASAEIA KB 7E b St B (A] P 4
ST R o DR R e B R SRR S A R ) B
i, ESE A F B T AR IA 55 550 ms 441
T A R A AT AR 5 1S B AT 55 AR B, T B
ATANH R G RSN T F s . Pk, SRt
RS EY TR, ZIEMCRIENERS
550 ms AR —FE BT AN D RO Y [, 38
2% RSN AT I RN I R S AAAE B 2257 ),
ULHH N40O H B2 fi A B el 7 7R3, WsRAe )
AT L B 4T N40O Al v AR st 18] Bsf 4 o B
550 ms A A BLAY AN U BE ks, il B 823 T 4h 5T
AR R RAR 5 NA0O VAR ISR A X v, ANAE
£ N400 ZHij iy ) T 2244 o

TR AR TR ) S BUET [R] F5 4K N400 Y i [A] 7 1%
SE, UL 20 S B BL IS (R) 7 . Kutas S5 550 52 A9 A
¥R, N40O K2y BAETE Sk )5 250~550
ms o HJ5 T 050 5 A I A A FR o E o
& AR RS HL B 200~250 ms (van Berkum,
Hagoort, & Brown, 1999), {HAH#14k 5 N40O H
PAETE L F)G 250~550 ms. 54k, A< 520 4
PR ADUE S R I, e 75 2 T DUE
MUF-IAIF & ) NAOO AR AN 7 o A [ Sk ml 1, 3
FHLSE D B A 5T B A AR5 N40O Hi 3R
EFHIFE 250~550 ms (ZE5EF, HE, SRk,
2003; 44655, 2009). DL, 7805 S H0 0 1
#L R, N40O Ay s ] 745 55 AT BB F <4 )5 250~550 ms.
P, S0 G ] (1 2 BRI (R] 5 200 ms
250 ms #1550 ms, 43X} N %G F L 4FF A F N400
(VR AR IsF [
21 FHi&

SIS 5 Zwaan (2002) %5 A AR R, AR HY
TR R, A5 RS Y R TR TG (R][R1RE
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211 # MAB/TERREEA, BT A, 27 A,
AR AR 19~26 4 22 (0], 0L 1E H 8U0F IF )5 1EH .
FIr A B A AR A A = R

212 MR F MBI Zwaan S5 R AR
WPy SOl T, A A B 5 A [R] Y O
RS .

SEE IR 216 IEAE EE R, Horb 156 MEIE A
YER S B, HoAy 60 MW B R oM 3E s B B o SE 6
R PIPEECXT, B R il T R — Y R PR
AnE 1), 216 MR T L8, 246 156 5
gem L 60 AL A), 4 SL s A AU R E
FEXFIE o SEHGA)F IR P O, 43X 4R T )
— PN TRPIRZS o G5 1 1A 10 W T AR L 1Y)
— XA e RAE A - R B A gi b — R
g, Hohpra S5E 1 A4 PR E R 2 514 A
DT HC 5 AR RC M A 451, 58 WA R . )Y
IR T SRS B R AR A, AHCH R B
5 g B TR AR IR 2

IEUSEIR T, % Zwaan 5 7 2 0 SRR AR
BHHNEIAT T VEE . S5 RSLEA R L
213 BI5ERF LIRH 2 (AERECR:
VERE 5 RDEHL) =3 (OCEkE ] 2 BLAT[H] : 200 ms ., 250 ms
55 550 ms)M R R B N T 7EA] VLR OC & A
E b, WAL H A B A R 22 B T
2 (A1) <2 (B R)t 4 DS8b)v o), A kI 2 8
A () DR 28 L, ) — S s ) ) ) 7 TR — 2L B S B,
FEAPORIL B 3 = A A R 20 SR R
21 e 1) ) - 2 0z 57 A TR] OGS ] S5t BB ] A IR 5%
2, UIARSERANE T 70t T 3 S8 )7 51 .
ik, S 1B T 4538 3L 12 MR, AR
T B 2 — AN S R A

KA B0 1 A S PS50 8 wa E
Be— RN T AT DRI K, I AR R R
DB IR TE R Fe P e B, e KA g — HIE
B B A B v e 2 B AL AL 2000 ms,
A TR (SR AT A BT A TRl B S B 800 ms, )R
TA)FE B — 250 77 40 0 AS [) 4 B iy 52 RS R] 05310 A
200 ms. 250 ms B 550 ms. )11 2% J5 7 B 5 A
F, R I A B R B M v b T TR v ) S A
NIA B A 2, FIWmRiES Zwaan 55058
BIRH TR o JAIWT Ay S gz 0%, I by <75 U] 4% <F
o FRBE ROV S BRI . AL SRR E R A
VBT 114 52 7 B R T A 2 GF XS 00 i g A B E R T
S R B PR AR S TE], SEER 297 I 15 34

22 #R

H1 SPSS 11.5 43 Afr S50 B4 o M I83% 41 ber 1 ff 252
fIKF 85%1 9k ik, TCH eI . 4Bt s g s 55
iF, WHBR = A bR 22 LA B ARt Bt o 4l E A ()
AT PRI DC R A5 4« AS [] S il i) S TR ASF ) T 1 R 0 £
LR B ) SF- YA B b 25 L3R 1

x 1 = 1 PAFEEETE &4 T E R H A & S
[B(EL: ms)

e e s U NI
SRHEIA 5 B[R]
SD M SD
200 705.68 173.82 729.44  180.38
250 710.21  199.64 735.07  210.52
550 694.23  197.06 730.78 24411

iz P DR 25 6 52 N 4 7 2 4 6T 52 i B i
AT R T RO A oo AT 3R] AR DR RE S5 1F
N 3, F(1,43)= 18.86, p<0.001; & fim S B}
(] TR0 A 2%, F(2,86)= 0.11, p>0.05; MR EL
HAEHA B35, F(2,86)=0.27, p>0.05. 4y B i M
L N =S I NS A g = Wi A 1 5 A
ST ST ATERI . SR PLEE] A 550 ms B, ANDCRELAE
P 0 J L I B 2 K UL R A5 R R, F(1,43)=
7.22, p<0.01; ZILAFEICAY 250 ms B, PRSI
B 2 R I 22 S h 4% 2%, F(1,43)=3.01, p=0.09; %
PRIHE] A 200 ms B, RVCEC A4 00 5 R v i 2
K F U 54 F 89 S vE B, F(1,43)=4.94, p<0.05,

BAEs AT R Won, R 2 BT [E] 2 200 ms
AFREL T 5 550 ms BPARARLAY R DCECRN;, FRHA G
A B 200 ms JEEE OB RS T 1 SGE X
FRAET S, THE, A BBAA7E T N400 Hi 3t
FRECIF=NE:2 1

3 SLEG 2

S 2 TEES AR, RIS (] B AR A
AR AR R B a) b SO )

ARSIV R SC 17, HOR R O RER Y 2
BT [8] 43 51 45 76 8 150 ms, 180 ms £ 200 ms, AR
PESHe 1, A S BT[] A 200 ms B H BLAY AN DL
BeAS N 55 550 ms B A AEARL, A 4 0 S G E R], AR 52
K Lh 200 ms 254 AN DT LR £ 15 A R
Z M, DISSC5 1A R A L, ad 4 #T 150 ms Al
180 ms A 2R HEL T 5 200 ms &40 T ALEY
ANVERECRN, B WA X AP R T R A T
CIp=N I A0 AN AT WAl GE=-RVACI D=V UE= K ZN=T Y [E1]
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3.1 FHIE

BB TR 2 DU ] A, SRR DT S 1 A
[F].46 £ 5505 1 RSN T A SR, B 20
N, 226 N, PIFRATIE AR
32 #HR

BT E A [R] 4) PRI DT 26 AN (] S Bt 1) S B
()T LR S DB 9 52 IO P )~ P4 (1 R A o 22 L3R 2.

F 2 LI 2 PAREFE L &5 T E R H 8 & RET
[B(BL: ms)

o ‘ PLR RIGH
e 1) 2 L 1]
M SD M SD
150 713.47 197.08 753.90 245.77
180 718.60 203.99 769.98  280.34
200 710.53 220.52 763.39  296.95

X 2 INE B 5504 43 B 2 B+ DG JE 4% 44 2 000 I 3
F(1,45)=14.85, p<0.001; > {a] &2 3R a) 325500 A
W% F(2,90)=0.19, p>0.05; WK 238 HAEHAA D
¥, F(2,90)=0.17, p>0.05. faj BRSNS BT e . S8R
i a3 51 &7 200 ms. 180 ms FiI 150 ms A A DT JiE 4%
AN B[] 34 2 K UL FE AR F TR Y, KSR AE 4)
Wk F(1,45)=8.64, p<0.01; F(1,45)=7.89, p<0.01;
F(1,45)=4.59, p<0.05. [AI528 2 £, SLH
KA IL T 150 ms B o Z ai & & TR

4 SLIG 3

ARG B A — 2 RV T AR S AR
BRSBTS R], SC0 B S S06 2 AHIE] . SEge R, OC
i) 5 PR RDKE 9 45 %5 22 80 ms 120 ms F11 200 ms.
66 £ 5550 1 W ABHR SN T AL E, B 29 A,
37 N, WSS . S5 0L 3,

# 3 LI 3 PAREAE LT &5 T B R # A & AT
Bl (B4HL: ms)

S P RIC A
S 7] 5 L e ]
SD M SD
80 771.36 185.14 772.33  199.32
120 736.56 174.13 771.32 178.20
200 707.17 170.53 738.06 192.35

Xof S5 07 S 504 43 BT 26 B« DG i 454 R 000 8 3%
F(1,65)=10.79, p<0.01; X% in] & B [B] 32 %0
. F(2,130)=4.87, p<0.01; WK ZEZ TN E
¥, F(2,130)=2.94, p=0.057 , X = Fh 5% B AT ] F 47 74

PBCKT FL B . ST RIS 200 ms B A9 52 7 Fsf
5345 T 120 & 80 ms B 1% (p<0.05), J& PR # 1Y [ i
i TG I 3% 25 5 (p>0.05) o fAT SRS /e T R i . Sl
i [E] A7 200 ms A1 120 ms B A VCHEE 444 T A4 52 W s
() 4  F K T VLB 0F T/, 46 56 18 5 5
F(1,65)=7.42, p<0.01, F(1,65)=10.26, p<0.01; Z#
BFE A 80 ms 9 A 2% 4 11 e o B[] G i 3% 22 5+
F(1,65)=0.01, p>0.05. XL LR, Y 5CHH 2
PR T 25T 120 ms B, PRSI 7 52 I A
K 5 R PR 200 ms A R 24 5, B
80 ms £<14F N JCVLEISUN, 120 ms 251F R A AVLHEL
N AEL 20 I i 25K T 200 ms APF TR I, AR
P T4 AWl R S S T AR bR, S 3
PORPEIRAE AR 2 120 ms 5 80 ms f5 ¥ A gt
SR A E

LR LRI = A8, AR LR AR A T 12
MRS B, A EEWFG T AR EHE
120~150 ms Z i), it —2, SrArsise 3 M SR ml R,
AR IR L IR ] A 120 ms B A 7)) [ DC I 4542
TS YA b S B TE] SRy 200 ms BFRG 2K 30 ms.
SEASCES 2, v LATA R 3 6 f I A 347 L S B (]
J 150 ms A9, 30 ms. Fitt, AT DA HS it
T4 7 7S ) T %) R A R () 240 58 A A R ) S R
T 150 ms 2B Rk, SV b, SEE 1~3 SRR TEA)
F I AR, BRI ARIR 2 T2 150 ms
Z P iR S R T A

HTSiE 1.2 5 3 BEgmiigit, AHERRIE
() 3k 22 S %o S B AR N 7 A S A Y T BB, HER T
AL R LIl 200 ms S5 T AR A)
SUNIGESENSRE SE =3 Y € A R |
VERCLSC R AP R &, 3256 il in] [ 2R ) & W,
)DL FE e & F 308 %, F(1,153)=20.63, p<0.001;
S FE ROV AN B3, F(2,153)=0.12, p>0.05; FHH
THAEMARZE, F(2,153)=1.14, p>0.05, #F—1
Sy ATFEEH, AN [R) S 5640 I DG L B ANDEBC 5544 F 1 R
B 22 SRR B (T p>0.05), X —Z5 R,
AL B B R S U E 2 200 ms ZRF TR B
o B AR TG W 28 25 57, SCRE TSI 4

5 S 4

ARSI B AEHEBR— SR SL 56 1~3 8500 Ay HoAth AT
REfRRE, LIS m St ge 4 R T 5E 1k
5.1 3£I§ 4a

XTSI 1~3 PS5, —FPal BB IY T EE R
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NG S I 3/ R NI = B B O AT E |5 =4 i I CT =N '
SR, TN RS SRV AT RESR A TN J7 T o LA <K
2 A — R ) . — T TR O B ] 2 U T
Redk E il R 3, R R H R
JiE> DT BT ANVCELAKON Sy — 7 TR A Rk
HZVCE B R a8, e Rz nlgeiash 17 e
H L, A5 L ol O S A5 B PR . LSS A
T AIEWE? S5 da K5 Xt IR TR AT o

SEH da K iERRoE LS LR 1~3 AT 5%,
AN TR 2 ) A8 Sy DA G ) g O S O] 2 1 1)
X, qneRas -2 g, AR I, RS E R
DERCOC FR 5 XA i)+ 5 B R i PEEC G R AR R 4n
I, AnSRAE E R PR ASUC BCRON AR B, 1R )
FE R SR B A R TR SER, RS B
AT RE R LR S5O0 By S BRI An SRR UC BN
ANHER, DU S0 1~3 B4 S X,
511 7%

(1) #ik

24 2 5508 LR RS I T AR SR, 11
N, %13 N, YFRAGIE SR .

(2) ¥t

DNEZE 1 R R BERLA R 40 X525 A)
40 NEFE AT, USRI E R S AR
A3 AL A 40 X SE AR AN 40 AMIEFTIEING . 120
W55 b B4 A R G I A 1 R () B i e A AR S5

() Wit5#ERF

PR RGN T, B AR it 5 B R UL
BLR R Wit T 4S8 e 8 LUl 5 5 5 &0k
T RN o 7 5 A B B — Py P i DU v
A2 X< 2 BWR)Z—. B—goakp peh—A~
¥

P 50 1~3 MR, S 5 S0 1~3 A —3 A
PRIEBR S RHE SO T, a1 B B TR A
P 800 ms, Jfd i) I 550 ms.
512 £5R  DISCE 1~3 AH[R 7k Aab #RE

B A AN [R) 1) X6) - [ DS JE 2548 &1 40 DB 7 e
D7 B PSP YA SR o 25 DL 4

F4 KW 4a PEIFFIRTEI R MBTE)(BAL: ms)

TA) XiF - DC i 25 1 M SD
VE L 722.76 153.42
N 730.70 166.63

Xt S IO IR A7 PR PR 3R A I T 22 20 AT
Vi T I N T Uy P G R A B N

F(1,23)=0.35, p>0.05, X —&55R KM, HHLA 3L
NEFFAESCE 1~3 G50 B H N, S8 1~3 (25 R
AR,
52 I 4b

Xof S 1~3 A 45 5 5y —Fh T € Rl RS2 I Rk e A
AR A L IR E]), 40 200 ms 1 150 ms HISPET,
AT BE I AR N AR AR, I A AL T ) R 3R] A 1)
TR s PR B BE, 2 BT A2 H B DG A7 e A
SRy ) A 1) 5 18 B A — B0 K04 1 3 1A Bk PR
MR TIESE, FEERAIL? L5 4b XTI ER)
R -

SEE Ab i, SEEG ) 5 SR 1~3 AR R SRR
WCTA G, meR=E A — g he—R
BEAERZ, B R A, ne— R EIHEIR
257 o AR N AR, ARk as e, SPIRHAE S E N
200 ms B 150 ms. Gnfilfy, WIAREH T 200 ms 5L
150 ms, AR IR N T A Ak TR A s B RE B BE
PR BRI R 2 L SGES A AR, IR AE
B8 A << 2 J S [] 9 168 4 5 1T g Ad TR D 1Y
WOE KE, DR A2 IS DEBC SO0 o A H B
PEAE L, UEHHSEES 1~3 ARV T ERIR TR B A
AHSCAE—E FREE b3 1300 1~3 IS5 2R .
521 Fi 23 A5 1 FEBERMHEESm T A
SEG, B 14 N, 9 N, MR R .

SCHG 4b 505G 1~3 AL, ARIER SR AT T
WO AE T oS, HREEBCE A o AR T S IR
/] 1% & 150 ms F1 200 ms PiFh &5 14

KH 2 (RIECELOC R . VEEL5RDEHEL) <2 (3¢
BER SL PR E] . 150 ms 5 200 ms) i R R Bk N
Wit EAIEIICECREE b, PS5 5 H Al
FAFIRN PR 22 BT T 4 ALY 74 o 7 KA 1)
ST A R b, R S A ) A4 ) A ) — 4 e
B, AL A, 4 ADEERT S
(30 H S REAIL S P A AL B o AP S [ 21 B A2
AN T) S R S B ] A iR 22, it T 2 AN SER
JFA . ik, SE5G 4b Wi T 4> 3k 8 AT,
T AR B S H A — S SR R A
522 #ER  POXTEA R DCECSEF AN R DG
i) S A [E) T T AT 08 5 1 s ) S 2 B o
ZWF 5,

BEHTF : DCRC AR 00 3, F(L,22)=
7.74, p<0.05; ¢ % A 5 B0 A fA] AN AN B
F(1,22)=0.03, p>0.05; Wi A % & H/E A 8 3,
F(1,22)=0.05, p>0.05. fajHAEANHr i . EILAT
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[ 24 150 ms F1 200 ms B ANVE LS AT Y S g B 1)
WERKTIICEAM N, REMES N F(1,22)=
4.81, p<0.05, F(1,22)=5.45, p<0.05. j%kLbsk HLH,
24 S Bl ] 2 B E] A 150 ms 1 200 ms B 44 H 3 T
ANVERCRNY, HWHETC W 255 tk, 525 4b 7]
DITE— @ PR B HERR 1 5256 1~3 1Y S5 2400 Sk I T
TR X0T D B ) A B 4 1 5 e 19 T e

&5 LI 4b B AN[E Ay [E LD & 4 T B R 80 R R RS
[B(BL: ms)

o ‘ e i RILH
I ki) 5L PR [
SD M SD
150 718.04 135.62 769.19 199.44
200 716.76 123.24 762.29 152.35
6 it

) SO R ST, U HE N [ RRAE, —
BRSO M HOT E, YETF AR R
— AR, fEA) TR R R, AR R R TR
MRS, FERMAE NA00 Z I, AJTHA T ialiE
SIS 250 ms, SR, UTAEIC T L P600 R4 1K)
— BB HI RN AR O 22 AN, KA Rl fE s i
oAl T 8 w0y S ST AR TE R, T L
SCEER AT REFFUR T N40O JBRAIN TS shZ fir. 5%
TR AT TR, EERESSRT
N400 S Wiy hn T B0 ? AWF5iit T A 525
XPEHEAT T WIEER Y . SEIRAE AR, A B
it B S B AR A AR MR R BT 2 150 ms Z A,
SR IR R B b SGE CGRIEM . TR, SR T
T S P600 A5 AH B 5 1 T 515 7R o

B SR T AR AR ) A B T B R 2
Gh, AR RAE—E R F R T8 X P600 S
AH S 1) ) R M A A 2 am T a2 )y R Rk .
Kolk ZFA 2k, AN ] LA o M & i 1 5 /] 2 43 A
A 4% 38 T8 A8 ) U SRR, XY TR i R — Bt
HSBG BRI TR T, 1Y PR E R ph oS i
23 ) h Wa P AL A A e W) B e T I T T A
(Kolk et al., 2003), AHFFE & BAEA AT R T 24
150 ms LI T AR AN, HF TR G Z N
T8 S W S T ) B8R A A BT ST X ) 1 e )
B U B AT e . Kuperberg WIGA Ky, )= @404
B8 O MGl T8 AR T, YA B TR
T 45 ) T R A vh oS S | S ER A5 3 3E 1)
FRel o br, MmSCH 7o fEsE T N400 JIT S i)

BEIMT. . AWFFR SSRGS T X — i, #F—
A, Kuperberg A Ry F i c 1238 38 A9 T & 3
AT GBI 251 & N400 &0V, X — 138 1
T E/DRFA R AE N40O 2 b b, JETiF
SAdZiE B s /e A AT R . — A AR
A b Rk 25 R 2 M LY AN W g A A S5 ) 2 8] Y 1
N KR GWAF T8 GCLZ PR E R, I
PR — 3 U K SeiE ok i s v i
& A MLl (heuristic mechanisms) & 3 {7 . & JC
(argument) i JH: th 552 1) 40 9 1l — A4~ 22 3P A i R
SR G BT BRAE I T SOIEA2 R 48 b i) B S R
P PPAY X — i 25 1) & B PE (Kuperberg, 2007), A<
W R 45 RAE—E BRI b 308 T8 —FhisfE =,
WRAR S — Ay Kz, &R T2 P47 #1709,
TS 2 K ki o7 A ) T8 0 T — 4 sk i & B S aE
B, NMZIE N400 RN, A5 A B il e 57
AR R NA0O MY LA S, BRILES —Fhis ey
A A HE .

) A AR TR 2l 5 2 7 RO R L2
AHAY, (H40 EaR AR A S R SR SRR,
SR, AW RELS AR 1Y 28 58 . T M i,
AT — R L HE T R BB 2
EE Z )y Rk, JFARRAE ERE AR, it
) T R A A 2 A 5 2 T AT R — A R
PRE ), 550 b, ASBIFE R B 1y A0 A AT AT
e & JE T 18 SR AT AR T 1 A LAt o 1 3 7
SEHY . MR, X — AT REPEE AT, A R — A [A)
B AT 23T NA0O BYF5E A fE & B R 41 118
A Pl REAY RS T N400 MR £ 02 L)
IEH A 518 F BT A A9 N40O JF 4k th L 25 = 1d
&5, B NA0O R0 i 4w o S i SR & FF 4R R I
G, WIRTIA Hagoort 25 (2004) I BT5E, 1H i F W18
SCHEA X IE H A ANE SOAH OC3 T8 4] T B 2 A [R]
), WA AT NAOO Z5N [ 4R A B & I iX — F.
AR SO o SRS TR AT B e 7 R R
W ik — 2 R .

SVASR UG, ASIFSRY & SR ) e e L L R
P A AT R T 2 150 ms 2 HF Rk T 5 5
M) b SCE RAE T S TR, R ) A )
AER- T N40O S mryhn Ty B, )+ 2 UG W] fig
AAAEAR R R E 507 20, S8 1736 L P600 R4 AH
KT B ST s o (HR, A2 SO T
FETESE WA WE? T ANTE L P600 %50 AH ICAIF 5T
PSR 7 B A K S [R],  R ROk 21
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/D VRGO RrE, DA 7 2040 9E B, b —

T3, AR RS, AR R R —
ol s AR SCEER S LT — R X, H
HEE T8 5 O T A 2 SO T AL Y 3 A A
R, NILH RS, niEE—MEMA TN
[, AR, AWFSE IR 2 BIAR 2 T BE, BRCE
SEFRUAAR, SRl BB TEEA LA R IS, BB —, ARE
TR PR TE A AR R B T 24 150 ms HEA S T4
B, T IAh N400 M IR S IS 250
ms, I A ) B AL 1 T f e TR 22 T N400
RO, XAEHEIR R SaE e RAHIIE 1Y S5
AR FRRT )R A, TR 2R ) ) R R
FEATREA SR TE N4AOO LS mfr) . 5 —, ARBF5E7E—
FERRRE R DU N IR X142 ERP SEER 45 4R
TRk, ke IAVORS B B A 0F 5 DR R R RS R Y
PR M Gih e 2, ABFRIF A RRAR AT Hb ]
XA BE . XA —AN B, R R T A
TN TR R — B4R S N400 I i BT iF
SRR IS 2 250 ms B, HE R a0 A2 2]
SCU AR FR AR, T LA — S S IAT 55 S AR A Y
AL B BF 5% vt oK % BX (Hoeks, Stowe, & Doedens,
2004; Chwilla & Kolk, 2003), fH 5435 A A5 A Al it
WeEE NAOO HHSCHHE, PH A R ELHEIE I I 3] 7y
TR SO R — 2T N400 R . 2 A
[ GE, AR R REAME ARG M [0 25, 2k A7 leAs
WSS AT 2K A ERP SCER AR . 7] &
Mg, AT —AFEefss A H ERP BEARME—
BRI T B EIN T, AEX TGS N
AHIE ST HEAEAT 7 0 TE I SRR (A 6 I IF 93 44 1 7
HAE),

R RAFAESE — LR e, Wl RESZ 3
LI TEE, (RS LA - g R A 5 BRI 5 R —
SRR R B, 1 X P600 RN & LA,
W% TEHIHE T P600 RITHAErEE X, Wwxih)
FRESUN TS BREAT TR a i, (HEEf
WF5E B S I0AIE T3 3L P600 R0 AH S 28 42 H Y
— SN SRR, R S TR R U T
T2 A B P SR A BT o B — A4
JRA) R SO A SR, I T S e
AR B, AT A X R 1 22U A5 T LA
AR AR DGR S A — S UK B R R . K,
AISABIETE ) A BRI Z AL SO A LT, ARt —
A T IHAT—AHEA R, WU TR SR Y
S AT REFEAE AT SE R T @ AREERY), TIREM A

AR HAEATER T S5 #8718 o T3 B9 75 T Al g R 1
JA7R, AT % B — E B SO, 91 e
4 Je BRI s ok — LE B 52

[ s

AW GEIR T T A e 52 A o AR b R S AR
b N40O Jiz B ity i Tt B4 B8 i ) i A, DA
WA AR XA Y ) B A, LT LRt B B (], 75
LA 4598 : (1) E A A AR BT TR 2 3 T 249 150 ms
Z ok LI R B 1 Sl CRAR S T AR (2)
FIREAETE L NAOO JZ Bt iy Jonn T B8 L9 ) R A, 132
A AT BETE NA0O Bl Z i sk B ey TRl A 2
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The Timing of Sentence Meaning Establishment During Sentence Comprehension

ZHONG Wei-Fang; MO Lei; JIN Hua; XU Gui-Ping

(Center for Studies of Psychological Application, South China Normal University, Guangzhou, 510631, China)

Abstract

Many studies suggested the establishment of sentence meaning in sentence comprehension was based on
lexical integration, which reflected on N400 starting around 250ms after the onset of an incoming word.
However, research related to the semantic P600 effect proposed that there might be other route (s) for meaning
establishment besides lexical integration, which might start earlier than the onset of the processing reflected on
N400. Here four experiments were conducted to investigate whether there are other route (s) earlier than the
processing indexed by N400 and when they begin.

In Experiment 1, a paradigm related to Perceptual Symbol Theory (PST) was used for study. Participants

were asked to read Chinese sentences like K#sH 45— H & (In the sky there is an eagle) word by word, and

then to judge whether the pictured objects that followed without interval had been mentioned in the preceding
sentences ignoring their shape and state. The reaction times for judgment were recorded. The last word of each
sentence which was a two-character word was the critical word. All critical words were presented in three
different time durations: 550ms, 250ms and 200ms. According to previous studies and PST, when the critical
word was presented at 550ms, participants could have established the sentence meaning and a mismatch effect
would appear. The mismatch effect is an effect that the reaction time is shorter when the sentence matches the
following picture. The result found that mismatch effect also appeared in both 250ms and 200ms durations, and
their reaction times were similar to those of 550ms duration. The result suggested that participants could
establish sentence meaning even when the critical word was presented at 200ms, which indicated that sentence
meaning establishment started before the onset of N400.

Experiments 2 and 3 aimed at revealing a more precise time point at which readers began to relate the last
word of a sentence to the preceding linguistic input and establish sentence meaning. The experimental methods
were the same to that of Experiment 1 except for shortening the duration of the critical word. The results
suggested that participants began to establish sentence meaning after the critical word was presented at 150ms.

Experiment 4 was conducted to counter some possible explanations for the experimental effects of
Experiment 1~3. Doubters might think that the mismatch effects in Experiments 1~3 came from prime effect but
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not sentence meaning establishment. That is, the first word might prime the processing of the critical word
or/and the following picture in the match condition. Experiment 4a was conducted to deal with this challenge.

Participants were presented with Chinese word pairs like K75 — %/ (sky-eagle), and then asked to complete

a judgment task as in Experiments 1~3. All word pairs were constructed based on Experiments 1~3 by
combining the first word and critical word of each sentence. The results showed that the mismatch effect did not
appear in Experiment 2, which supported the findings of Experiments 1~3. One might also doubt whether
readers could establish sentence meaning in the short critical word present time conditions, like 150ms and
200ms, and think that the reason for the appearance of the mismatch effects was that the sentential context
facilitated the access or selection of the critical word’s perceptual symbol which was consistent with it. In
Experiment 4b, participants were asked to complete experimental tasks similar to Experiments 1~3. Unlike
Experiments 1~3, sentences were reconstructed, the critical words were moved away from the sentence end, and
the last words were present at 150ms or 200ms. The results showed that in both the duration conditions,
mismatch effect was present, which also supported Experiments 1~3.

In conclusion, the results suggested that during sentence comprehension, readers could relate an incoming
two-character Chinese sentence-end word to the preceding linguistic input about 150ms after its presentation and
establish the sentence meaning, and sentence meaning establishment started before the onset of the processing
reflected on N400.

Key words sentence comprehension; sentence meaning establishment; temporal feature; N400



