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ERP

1 1,2 1

( REIIE KA D547 ST BE, KA 300074) CILARE TF T2 E &, HiE 273100)

T ERAT AR Bt AU B S AR S Sl B 22 AL, A SE I — RN S8 v 49 R R AR B Fn
4 5 F A, B AR SR DU TP A A 132 S PO S B T ) A O BT B SN0 B N T AR IR B SR g R R, R
N B AN T B SR )R S K T B AGE, B, B3N R A = A S ) S K T R R P B
WG Wi SR R, fERE RIS 500~700ms, AR K B BB & 0T X R 1E i 43 (LPC) - 24 3%
e 23 R T e B Z IS 7E 700~800ms, % B sl liE 17 & A h X LPC S35 35 e 5 38 K T2 o
NFY PR AGIE . HR Sh 33 R 2 R0 A F TE 3 2 [R) EDIE T B 2 A 00 B S B R 22 0 T 30 B A TR A
FGE T b AG 225 AR T 0 PR AE AR 0 BN T, B O A AR 2% 9 L Bl 0 B B R K A 0 T sk i) AN B B

SOEESS A

OHFE; PR GO IR TR R T OORR

B&44

1 515

O BRS8N M5 & B Rk
Tk B 0 FUR ZA P H 38 R B RS0 N AT
(Premack & Woodruff, 1978), HEJ.O-BLEIE IR
2 BT A ARG BRI B, SRMAE H A AT,
MAZEELWER . BE. wpFE2m X 5MA
AT HS), BaOM RO E 4 L, M
fifp E 5000 PR 55 PR Sl N O B T AR AN [R] 2 IR
FAE BB I T 207k ZHOR M A BT
HEGE OB RAFSE . AR, AFSEAE T LR R TR
3Jj (eye movement) Fll F5 - A )¢ Hi {3 (event-related
potential, ERP) [ B 55 45 2 (N F0hn Tl 72 .
Sereno A1 Rayner (2003)IANHR3hA1 ERP £ KK 4H
AN FE AT — R DN sk R R A SR A
i IRSVE NI & 1 — 7 b Fa bR, RRUSHER
S PN — A~ B[] B2 21 R — B[] B A A o T i

Wk H #: 2010-12-23

ERP 1E AR & 1 A= BRFEBR, DU BB 4000 30 35 52 X
JE P2 R G TG 3. AR ZHF50 R AL 1% B v
A (visual-world paradigm) > % £ {4 %) .0 B BE i
fit J1(Keysar, Lin, & Barr, 2003; Nadig & Sedivy,
2002), 7EiZIEH, PR s EOR B B S
S ARy, AT IR Sh BB 5T ok LA %€
B RO FRIE 3 . Keysar 25(2003)0 FHALAE 1 5675
58 45 5 SCRE 70 BB n T DL A 3R o
ORI . BT, FFHIR 3 HoR % 54400 BRI
RE 1 BT 5T T 2 3tb 4R rh 7 A A 4 U Y BE D
A (Klin, Jones, Schultz, Volkmar, & Cohen, 2002;
Pelphrey et al., 2002; Rutherford & Mclntosh, 2007),
XL ST R AR R T AR TS 2, T AMA
Z A R e A AR R IR XA, T P R 21
PRI

VFZ ERP WF5EE %S T BRSO B 3
I T i3 (Liu, Meltzoff, & Wellman, 2009a; Liu,
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Sabbagh, William, & Wellman, 2009b; Sabbagh &
Taylor, 2000; Wang et al, 2008, 2010). Wang %5(2008)
KU ISR TS5, B E IR G &S B R &
BRI AL, S5 R A RS S R 17 2
FART LA {5 & o Wang 55(2008)R I Y SE 56 AT 55
— PR E (TS5, M Liv %(20092) % <L HIF
ML H IR R I AT 5 KB, — TR
e 3090 0l B o0 5 B R AN S Y FI TR G —
I B R G DY 08 e o RS AR S iR G o WESE
IO PRI T | A W) TR I A 3 S T I ok
520 PRI 5 AN YA S8 1 0 T 2 (Wang et al,
2010), & A7 A& 0 e 1E 43 (late positive
component, LPC)Y~F-2J % I i & K T 5 R AL, 1M
PRI & LPC P390 25 KT AR .
X FRLAS Al NGO BRI T FE 2R A S B B, it
BB B F B — I ) ERP A K
DI X6 B 1) A 5 22 J2 B A B N0
PR, AHAEME A S WA 2 T, 6 SO A S
REZB7 L. 29 Ll Y NPINS BLE AP NP R 2
(Hari & Kujala, 2009). UFEHEE ] fELEAE— N0 )2
SEARAY, PR OB PR Bl O B O
FEPRLIS B P[RR B9 n L, 5 HOBR A E 50 3
LU B A BRSO PR K2y, B B 500 BRAH
AT 2% o BT DAAE O BRES 1 43 J2 S A AR AL
PR A B0 PR J2 OB L PR AR A D PR
Foulsham, Cheng, Tracy, Henrich F1 Kingstone (2010)
WFE R, MATEWE RHA ISR L, SHE2
T 2 5 2 A IR I AT LI, O HX s
[0 IR N R /N T SO 1 VA < S R A N
lacoboni %5(2004)HF 5% & A I FE B 4+ & EH B rh
AR AR, 5 PR 00 T 80 2= AR R 00 T X ¥ 2
7. Redcay %5£(2010) &% ¥, ML Pr& 51t &H )
A, T A2 B R O T
JEHT AT Bz 3 X FE e AR — S E U A
A FRBRE 7RO B R ) A HE A . N6 A
i B A NGO BRINE, ST REEE AL H AR AR
OBERAE, X H CTEHAE 5T 0 B S #1715
I, AR5 HEIN B ARASATE AR [ R 15 52 F /8 44
A H 485 (Mitchell, 2009), A2 E AR MELE
NI MHRAT B8 AT A I ] Y 2 < L 5247 g 3R AR
(shared action representations) ! i (Knoblich &
Sebanz, 2008; Sebanz, Bekkering, & Knoblich,
2006) . ZIIE IR FA 17 L G303, TREER
AEFTA XAT A STBR I AMA, S5 L 1 s Ak

0B o TR 2 B B0 B Y 2o AR P AR B B
FirpeM RS AR AT 517 R R MR S ER
BBy A o X UL FATT A TE A AR TS A A
O PR HAMARR] 5C 28 5 A BB AR A 3 B3l B 3
e B A 152 . 5000 I LA S B 0 B A R 1Y
% o AWF5E 22X o3 s B g0 B sl 0
FRSH AN T AR 22 5 o Ml A0 BRAR BN fF
& BEE R EESOIRE . B
THEHEHHEE D2 MENGEES . B2, 2/,
TS O RIRAS . AT, st O B 3L i
B TR A RO BDIRE, f# 13 EL B0 S P 6
BRGE T 2R RO BR S

bfiE ERP £ AW & g, 1R Z 58 R ] ERP
BT F B b r I o Tad /&, s 17
TRZ R (XM, &7, 2003; ERESE, @EmfAE,
B4, 2004), LIERZ 0B BEHIFE R I S 1HIE
I SE 56 M Bl (Liu et al., 2009a; Saxe & Powell,
2006; Abraham, Werning, Rakoczy, von Cramon, &
Schubotz, 2008), ASHIFFEAY S50 A4 kE R FH B 2 B A
R R TR SO T GE, AR S T — A
O BRE S, Al e AT, A7 2e i W 28 5 1 4L
SEGPESOE, WeRBEAR, UL, it
B 1t B AN [) S 78 1 0 AT DL 25 B At AT i 132 B
Al NSO BRI 132 B S0 B N

AHIFFE R T Py B RSE | B A< BBl
WA = E, FIHTIRSIAT ERP AR5 52
BRSO BRI B B SO B I TR ARSEE
A 1 HR 3 1F 78 (Sereno & Rayner, 2003; Foulsham et
al., 2010)#1 ERP #f5¢(Liu et al., 2009a; Wang et al.,
2010), TS HAF =2 il o 07 AE IR 2 T
PRASER b 2 52 B0 HE ) B0 A BN i 22 () 1Y) 22
S, AR N IE AL S R Z W B 22 5 . AR T
VI E, BN RGE S & SO TN 2, i
HE BRI T LG R i T 2%, X E S
B 15 32 P AR T B0 AR o AT /E ERP
W b, o ANYIETE &L ERP IR RT3
BRI, SRS A e B IEE &K ERP IR
KT BN .

2 G —. REEES
21 FHE

211 #Hk R RSESAE 22 4 (11 B 11 &,
ARIY 18~25 F ], SRR 21 %), BT g AR
U IERLT IR, RERYINDOE, Jo 3R
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212 KIMEL AHES R R = AR
R NIE . H— s, A A
H ARG se sl IR, NS 1RSI 5 A s,
R MR G BN, WIRFAEAT, RT3
ARG ST N, IR E S RE, R
ANREZ N E S, WRIEER, 38T
o BE. BB B, Bk, 7E ChEBGEXR
) F AR E, SRE T BE REHLHES,
ik 14 2 K EEA N R 0 N JE SN ATV, S
FRYEDE 45 J v th s 210 A, H2EE 70 14,
IR FLAOR I R VR R 1E S A k. B R R/
4.5 cmx1.2 em, 2% M 960x720, ik TR AR
.26 5%, KR RBIEAY, SiG20ER |
R WK S B ROE R KL 2,600 =K
O B TR | ) ARIER A B0 (Rl I g e 28 L, Tz )
WHER 1, PR 2, B8 SCiRTE R 3)#RAS £ DT fid
(WLFE 1): % F(2,209)=0.19, p > 0.05; 4.
F(2, 197) = 1.93, p > 0.05, BE MR F(Q2, 209) =
2.23, p > 0.05. HA g AR R AR I N RS H $i2iA)
iR (1998) 15, HAFRIXBORETE R E T Fh
MR, 53 A8, ABIFSE R BT P2 HR ] -
HR Y AR A YO, B2 17 4, 3t 34 A,
PUETB%S =7 L0k 7SI I SR ANy VA NN S SIS U N
HEARSE, FR AP O PR BRI PR . B AR K
L/ N3 SN Y (TR

x1 ZEMEMTERER

i 2 1mj T A5 AR R
(M+SD) (M+SD) (M+SD)
Y 30.39(6.58) 0.65(0.98) 2.27(0.72)
L YN A 30.10(7.81) 1.12(1.44) 2.03(0.82)
H B E 29.67(6.29) 1.29(3.00) 2.04(0.75)

213 FKWERF wXFEARINLEE, 5l
1T5E5 . e — N FRINELILTFE 35 4r4h, RN
{8J& SR Research A H]JF &M EyeLink2000, >Ri+
R 1000 /PP, HRBIALAY 25 W] 53 B < 0.025°
RMS. 9% i HR B 114 732 90 Fliz o) 1 O 3l 2 sk 28 E A~
AL AN AR PR AT AL, 25 HaC skl Aq IR
IR o PRARE kR 2 e e 5 pl R G 0 R B8 R 20 02
71 em, BEF:RIHTAJ 150 Hz,

T B S 6 I T S 7 R AT R 1 LA ORI 1 5%
B IR Shal RS B o R R AR L 46 2 A
71 (calibration) . %] B i 1A (validation) Fll 5 £% ¢ i
(drift correct). TEZIFEAR/niL e, POAHES(H

R /NI A ) 5 MR U Bt AL 3+ TR 7 o 2 A o i) 2K
P Lo YR HE S BENL B s, BRI
Z s, HAEZSIER o ZIERRR 205 AT ZIEE A,
{58% HH B DU A o o5, BRI N2 BE AR s — B . Ui
ZI B, e AT —IRIE R, — DR
S BEHLHD Y IRAE BERE Y R KA B b, BER
WEWE . ARG Al i A E R S5

BT A M DL 7 A T LR R e
. B, B e S —A s, s
SRR A — B R IR B, R AR
HE M FEYIESERAY LS TFW LA« i,
ZES S, WLt 1500 ms B R R, Wi
B A SNIE R . BB ARG, B gy o S
— AN, B A 55 FI R R = A S R
R S S AW O S A — 2, SR — 2o %
“O”HE, AN — B 7B, F AR 2 R A T T R
Wi E 2000 ms A A E, W% iR A 3
R o AN—BHRIMN VL B Ry 0 1) 5 B v 8 R 1) S
TEARB NP OEM, B T PR s 2R R —
A 0L B T ROE A X TR R 4
Ak BT — s, S5 BRI PR gk 22 AT
HE) JCE] b . TR R 2 IS Z A, HRas
AT — R EERS AL 1 LA UEIC SR i 1k, IR RS A 1
AR HE S T OB — A F RS, AT 4%
TSR B R AT 50— U R A B AR ] 5
B ZHiA 1512k A, AR SRy, %>
SRS S RS ol Ay I 7 N [ T s W M o
210 NP F, =MEAA 70 N FS, A st
TTHARBENLHES . Geit4h SR 1) p {ER ] Greenhouse-
Geisser MK IE, A HX L4 K A Bonferroni ¥
MIE
22 HR5HE

A1 A4S R b B R B R TE L A0 SR Bk
MR EIE AR S SR MG, KR A 2k
W21 A1 5 10 L) Iz, #ialiy SO R
FH B 2 DA i 2 00 1) 3t sz o7 22 T g e ) (O
£ 2), R IR SRR RN 25 AN )
F(2,40)=2.007, p=0.15, 7E0R sh /3 Mr i kA, 85
XA B 0 AR SR AR AT T 0 #T .

YRS AV (CERNE, #FLL, i, BRIk,
2009; KA, HICH, 2006), ASHFSEE SR
AR Zh¥8hR: BEYLAT[A](gaze duration, HRFGFEZFEAT
— N DX WA 2 DX A RS B D) R
1A} [E] (total reading time, X% X I FTA FA



14

FE3C % EAET MO S B0 Sk ARSI ERP HIEHE 103

BBl A B AT . A A5 4 (the number of fixations,
MR 7% 7E3Z XA T s B B H 2 f) L SF 343
A [a] (average fixation duration, AR ME Y% 1E1% X 38 A%
PR R I A FEASBEIE T, FRATHE LA
BCEAE R B 53 B i JEAS DX IS, 0] 43 () 408 X S

B RGE MY BRSGE Z B 225 A B E (e = 0.373), H
B RE RS 2 W] 22 58 3 (p = 0.721),
B TE BT E R SRR HR Bl 45 45 UL 3

F 2 WIKERIE LHRIIERSEMREE

AP, TV B L 1] %5 T B B ey R REURE R
ITESR 2 AT R T A B e [ 9 452 MBI 950241 960237)  942(243)
PL3EAS BB R BRI B S X I, 45 50 % ELEAEL 3.73(.68) 3.81(.72) 3.78(.68)
B, AT T LI ] 35— R S by 2243 4 PHEMAF 27362 27066)  266(59)
% F(2,40) = 4.34, p = 0.023, )5t HLe & B, SN s 1107(278) 1110(275) 1093(281)
RN SE AR Z W) 22 5 3 (p = 0.009), B Pee * DU, BT ms.
£33 HAERBRENNFE LNRIFEREENTREES
YR AL AT ] ST 32 ) ] TR A B
MONEGHE  EZhEGE PESaE mARGE B3l WHEEGE BRARGE BIE WESGE
H—F 286(110) 283(114) 283(112) 365(149) 360(150) 361(158) 1.34(.46) 1.35(.45) 1.34(.48)
T 373(104) 369(97) 361(93) 438(122) 426(111) 413(110) 1.28(.33) 1.32(.36) 1.32(.33)
=T 288(66) 294(70) 292(67) 319(79) 337(89) 325(80) .80(.35) .86(.36) .83(.36)
EUIES 228(79) 231(86) 242(87) 235(83) 236(87) 249(88) 25(.28) 24(.27) 23(.24)
e *BEERTE], H07 2 ms.
BARG TR, SER RN AR R BULE iS55 Bmgeit Wos . SRS Ry 229907 W2, F(Q2,

TANFE B, IR G TSR AN EIR B
BRI B AU I R B 2 ] 77 25 4501 3
F(2,40)=7.63,p=0.002, FJFHEX LI KB, BB
GBS Z ] 22 R B3 (p = 0.004); B3I
ERY PR Z W) 22 iR Bih 4 W 2 (p = 0.07), &
S E R S Z 0] 25 AR 1 2 (p = 0.327),

AN, AW IR BE T — AN E I —A
XA TIE S, SCRE AR D A i 2 2 R B A Sy 52
B AR R AR T AR BRI E, BT LA
BB B 1N T AN T B S8 A BT R e A A T A
BOE R . S5Ak, BT S i AU A Bk
RS, FrLIRHE E A WA B 98 (Chen, Song,
Lau, Wong, & Tang, 2003), ARBF5EH KEHE 75000
X ok 2% 22 U 7 R X D BRI T 5 4
S FRRZS N T LA K X 43 S0 B T 5 B i A
LN T, A58 BN, B BUERT = F X3k Y
IR ShFebrfefe & 22 R (WK 4).

x4 BUERI=NINFRXIE EARIIERBERNREE

LEESIE R A N H BN YR
BEALAS [H] (ms) 857(230) 882(228) 864(232)
BPEERE(ms)  900(233) 912(231) 893(234)
A A 3.46(.65) 3.56(.67) 3.53(.65)

40)=5.34,p=0.016, F)5EXS b LB, B3 liE
FIER A BE Z [ 22 5 35 (p = 0.003); H.3AiE
Y H RN 2 1) 22 Sk B 1 2 3 (p = 0.05), B AL
HA R Z 2 AR E (p = 1) S P2
LT, F(2,40)=3.61, p=0.042, )5 Ecxf
e R B, HhGE MY B AE 2 22 (p =
0.017), .3l i F N S 2 8] 22 5 A8 5 35 (p
0.308), HLAJGIE Y BE AL IS 2 [R) 22 58 i 3 (p
Do EMSANETZ0H B3, F(2,40) = 4.93, p =
0.017, HJFFCXT LRI, BB BGE M B3 iEZ
)22 5 .35 (p = 0.003), HLA R FY) P AL 22 5+
AR E P = 0.228), HEHRGHEMYEEALE 2 5 A i
ZpP=1.

AR h A B PE 45 SR 0, = Fh s AR e IR sl A5
K AR 25 B A BUE AU E B BOE S 0
S BRI (R T B, X B, TEX A S
FREIN T, MEX A T.OBRRE I T 59k
DBURESINT . W&, B sh s — 7 X A%
P[] fop 25 T 50 AN BGE A B, X R, A
PAHE X B T =5 XA N T X 43 T 52 5
DES RGO, (B2, IR EdETs s
IFBA I A5 R —2ohE, RS =y B
FERTAIAAE 22 5, (ERTEBEOL A o] AL O B 55 4
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b B A 3 22 5, X T RE S th TR shAT R
B A 118 BRI 3 B, 9T LA SIE 56 R FH BB S i BRI B
I TR A R AR R R X = RGBT, I
PR 12— J R A N TR AN T

30 ST MR SIS

31 A&

311 #ik w20 A FTF A AR A 5 i
JUE(10 510 L, 4RI 19~26 %6], 4RI 22
Yo 4 DBAEG T 1 L) TG R £ 1 LA
25 T0 13K B A RS I B BT A 98 A s e it
FEARH , AR S B BB, AR
PG L, SIS 4 T —E BRI . T A B e S
AT E T A FEE

312 KW#R RS —.

313 ZWiERF W rhiENLRh, b1
O ST PN B 2 TR A T ) S0 8 A o 2D R A G P S 50
RO B, A EEL S IR Y 2 B X S A ]
Sz —ME, BAREIIF . B —1c+”
FE2I 500 ms, FRJFIE—1 400~600 ms [ FHELE
5, B PR 1500 ms, feJa A 52 88 2000 ms,
trial [A] 1% & 400~600 ms AYBEHLIAIRE . SLIRAT 55
SEH P AN A L —, B g, BUE R
P I T B A U R A B PR R S
VBRSO, NPT EH A E R Y . T
FEANEARBEALG, 38500 2 DMXAEDXAKR
29 6 S PRAT o Bl e F A T RO, A A
BT/ INEE A I . P X 2L A ST LA R S I e
(P AT T R A P E USRI AR T, Bk
et TS IE SRR AR Y 15 A0 8 1 25
2, VMBS EE . O T kA B A RN,
) By g A RS IE A LA

3.1.4 BNEIEE R NeuroScan ERP &4¢, 1%
PR 10~20 RGP JRIN 64 FHIMLIEIC R EEG. fEiC
ETITH RS EE T AR — RS H0k, B
2800 BT B FR R DL T A 7L 58 B AL R AR AT S
%, WA SBAE S 2 1/2 123 % mlinic s
5, SeAb LS L2 B FME N S 2% . i#
P, XUHR A 42 B B 51 /K - R FE (HEOG),
ZEMR BN B AR I SR E AR L (VEOG) . JE I
i 4 0.05~100 Hz, SRAFEMIZEH 1000 Hz/ S, Sk ZFH
PL<5 kQ.

315 ERP HIELAEBEFRITHH SERELIC R
EEG J5 B4k (off-line) b PREHE, ] Scan HXIFALIE

VEOG #l HEOG, Jf7urHER HAt bl . A58 %F
T S A 0 R R AT A T, A6 R AE B Y
EEG #7& 0. WIRKFT+75 pwv HEM R A 3
R o 53 AT IR (epoch) Ay B il I 2 B /5 1000 ms,
DR E 8 R PRT 200 ms R IELRMET IR IE
PEE A ST (Liu et al., 2009a; Wang et al., 2010)F
AR R, SR T BT IX 1Y F3/F4,
C3/C4 1 P1/P2, VI FZ, CZ F1 PZ 3 9 ek,
A4 B E T P200 (150~300 ms [i] A IE(E),
N400 (300~500ms [H] (UEE(E), LA LPC 500~1000 ms
(I EERS 100 ms U —UOF- R . FEATAE 55 ()
PN, PNIE vs BB E ) > RN FT IS 434 (8
X, HrgelX vs TRIX ) HRA A0 (e, 2L vs
A = HEEE W& ZE50r, p [HEXRH
Greenhouse-Geisser 5 1E, = J5 B X b 8¢ % H
Bonferroni 4% 1F .

32 HR5iHE

321 1TAZR WalEWHSIE . LA BGEE
Bl LT A5 R RO IE B 5 5 92%, 91%
91%, RN IE#RZHEA B EES, FQ45) =
0.43, p = 0.65, X FI =Fh &/ FAUXERE M. Bk
TE =P 2 i BRI 4351 R 850.61+187.61 ms,
885.87+212.33 ms, 846.76+197.90 ms, S} Z[H]
ERW AR FE, F2,45)=0.19,p = 0.83,

322 ERP R ARWFFOHWHEAEUESRAE 2T
WEAME. FFLA, 768 A 0E 5 B i 25 1 10 & PR
FR) 5 S 22 S50 5 it sz LA b A0 B IR O, A
B T RN B A% A TR 2 30 U 22 S 5 A
H ORI OC, A E S B s AR
V) 114 30 1 22 S5 ) it 8 g ) T Bt 0 B 5 B )
D E . B s T =R 46T, F3, FZ, F4,
C3, CZ, C4, P1, PZ I P2 55 JUA™ B A A A9 PS4 0
BRIl IS, PSS . NS R B R =R
ZAF T ERP SCF I A RS IAU B 3R 54, 54,
53,

XA 1Y ERP Y E SR, RS I Wk
PUTE BN NS 5 ) B A5 AR, 5 —A> LPC £7
TE2E 5, BONUE S5 A AR R T ) B s 2%
P, 1 L B ) AN ) BE AR TE A% 8] TR RE A A — A
LPC 225, H 551155 & W IR R T 0 Bk
WA X2 RN K AETERE)S 500~700 ms.
WX 1 SR, BRI =R A RS
700~900 ms [HEIEHAEZE R, HEMIESFMHER
U R R T 55 AN P 55 . Sl T B e DA B UL,
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ARG E S G T M AE T LA B S TE
HE S 500~600 ms, 600~700 ms, 700~800 ms Fll
800~900 ms [] FiY-FHI 0 . Feitas RE&m, —FiE

F3 FZ

/NMIO

C3

—  PHAGE —

% 4119 P200 (F(2,30) = 1.95, MSE = 10.55, p =
0.16)#1 N400 (F(2,30) = 1.23, MSE = 7.15, p = 0.31)
AU e 22 S 3 AN W 3

.........

—_— IR

YN

Ko s . BIE S B SRR ERP S OE

MHEAIE A 4> LPC

SIS AE 500~600 ms [8] 45 447 35k e
AT 3155 25400 <3 22 45 43 A ) < 3 (FRLAR T J& 43
A7) B BB Iy 225301 o 45 0 R BT 55 Ak A A
I B R S 0 A 0 A2 BARE AR B 3, F(4,60) =
7.861,p=0.001, MSE = 1.722 (VL& 2). a7 245508 53
Mr& B, TERTEB st BB, =R 55 2000 Ik e
FETE B 2% 5, F(2,30) = 8.90, p = 0.001, Fg Xt b4
gEIL R, BN SE- S Y R A R 2 5 2 (p
0.04), BEEMIESYHBENEEZS R E@P =
0.002), HABIES B MBI IRZE R AR E@p =
0.736). [FIFF IR &I, 76 o DX = Fi L 55 S5 A4 1 Dk
TEWAETE B E 2R, F(2,30) =4.13, p= 0.026, Xl
P ZE R WoR, B8 s 5 Y3 0 I 2 5
FE(p = 0.042), HLANIE 5 YR E 1P E 2 5N
BE P = 0.302), BARGE S E S0 RGE R PR 2 5
ANRZEEP = 0.691). X GHTTHARIEE 1 Frug sy
A —3, RGBS SR EGE SR —A
LPCAETE2E 5, BN BUH 45405 & 1) LPC I i KT
YRR SR, RIS, B sl s A S Y Ak

FA —4 LPC fFfE2 5, o iE &AL
LPC UK T4 s 2 . X — 45K, 78
500~600 ms [1], 7E&XH —4> ERP W55 325
ANl A RN B Sl 0 BRSO o 125 SR A A i
TR R | BA NS RN L S R S R ik b 1
(K 3yt — A BIE R, 20 (5 3 B IR H 7 X — IX
S TS B I

XA L S AE 600~700 ms [8] Y - 34 35 1,
HEAT 3(HE 55 2540 < 3(FR AR 22 45 43 A )< 3 (FRLAR T 43
A7) 0 A I Ty 2200 . AR R R, AT S5 A
Roni i, F(2,30) = 5.04, p = 0.013, MSE = 11.60,
Ivi] Bt 2 BRAT: 55 2% A2 0 e AR i I 0 A A9 38 AR D
¥, F(4,60) = 6.55, p = 0.003, MSE = 2.85 (JLI&l 2).
BT BN 3 AT R I, AERTT A R A X, —Fh TS5
ZAF PR ATAE B E 22, F(2,30) = 11.53, p <
0.001, LX) LRSS EoR, B ASIE S P B
MM IE 2 W3 = 0.014), H3KiE5YME
IR 22 5+ B (p < 0.001), B ARIE 5 T ShliE
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p=0.024, MSE = 3.50 (WLI&] 2). T B8N 43 A % FK,
FETTFRUL R A X, — P 55 S50 00 U MR A7 A
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B RE S B BGE IR 25 R B2 ( = 0.019),
B S Y B R 25 5 W (p = 0.017),
HABESYHBENERER AR EF@Q =
1.000) [A]Ef ik & B, 78 Hh e X = FiAT 55 251 1 I
TR AEAE B2 5, F(2,30) = 5.02, p = 0.013, FCXf
P AR SR R, BB S ) I 2 5
FE((p = 0.027), BB S A SIE IR 25 76
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E5 e r . AR EHMNEA— (T
S, FRERfE 2004), Wang Z5(2010)5% FH B2 B 78
T2, A ECASBIF ST 04 8 A R S B,
T S B, Liu %5 (2009b) R FH B Je 22 e 1 i 4 1
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FRERAE : XAt A B 14 FAIE RGO 3RS 1 3R
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PSP RN AN [R] 2 UK B9 T SR E X A
YA B AT RAE, 31X — Fr B AL & A0
PRSI RALE o AEAWTFE R, N400 S AY Al =21
PR R B SRR AN SRAE, AR AS L B A
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BN FIREZR S5 4 o MR Se s ZE e A Y
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e SRS B0 B B AR 50 T (specific processes).
fifp i B N R 5 i 1 B0 R O B PRI TR
AR Z R B IN TR, 32 5 80 BEY I Tk P
B iE T PR C BRI T A, s At
NGO R 0B SR . 75 C A BE5T (Wang
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Reading Another’s Mind and Reading the Interactive Mind from Chinese Idioms:
Evidences from Eye-movements and ERPs
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Abstract

Two essential ingredients of everyday cognition are the ability to reason counterfactually and the ability to

understand and predict other people’s behaviour by attributing independent mental states to them (theory of

mind). Theory of mind gradually became one of the areas of much interest among developmental psychology

and cognitive neuroscience. In everyday life, people interact in a variety of ways — playfully, competitively,

cooperatively — and by their very nature, interactions are more conceptually and methodologically difficult to

study than the behaviour and experience of a single person. Understanding the interactive mind is more complex

than understanding the single-person mind.

Using three types of Chinese four-character idioms—‘physical idioms’, ‘single person idioms’ and

‘interactive idioms’, the present study was designed to explore the dissociative electrophysiological correlates

between reading another’s mind and reading the interactive mind. We report one eye-movement study

(Experiment 1) and one ERP study (Experiment 2) investigating time course of reading another’s mind and

reading the interactive mind.
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Results from Experiment 1 showed that the total reading times of the second character in single person
idioms were longer than in physical idioms. Furthermore, the gaze durations of the first three characters in
interactive idioms were longer than in both physical idioms and single person idioms. Results from Experiment
2 showed that in the 500-700ms epoch, the mean amplitudes of the late positive component (LPC) over frontal
for single person idioms and interactive idioms were significantly more positive than for physical idioms, while
there was no difference between the former two. In the 700-800ms epoch, the mean amplitudes of the LPC over
frontal-central for interactive idioms were more positive than for single person idioms and physical idioms,
while there was no difference between the latter two.

Our data provide a direct comparison between the electrophysiological correlates for reading another’s
mind as well as reading the interactive mind. Our findings show that reading the interactive mind overlaps the
neural system capable of reading another’s mind but requires the involvement of an additional system.
Individuals first are able to read another’s mind, and the reading the interactive mind builds on that earlier
understanding by involving the same mental-state processing characteristic of reading another’s mind plus an
additional interactive mind processing system as well. We believe that reading another’s mind and reading the
interactive mind are two different levels of theory of mind. Reading another’s mind is the basis for reading the

interactive mind and the level of reading the interactive mind is higher than the level of reading another’s mind.

Key words theory of mind; mind-reading; eye movement; ERP; Chinese idiom



