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Jew HERE
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1 55

T SR BAE AR S Tl b ey AR S5 T —
JERYE S S IE S St i) N 1P O S = RV SA g U
F— AR R, T LR G E B
A EME NS, 65 RS S 5K, Mean
RIS RS, 5B AOAMPBLE R iy B 518 X
2#(Embodied semantics)#& i 1T AR AT, A RiE
F B X TR TR I B A O B, AR ALL LA
BRI IR 18 sh 22 50 B, EME S SRAE A 158
ROz dhiiixX 25, 5B e T B EGEE
B4 56 I IE 8)) (Barsalou, Simmons, Barbey, &
Wilson, 2003; Glenberg, 1997; Horoufchin, Bzdok,
Buccino, Borghi, & Binkofski, 2018; Winkielman,
Niedenthal, Wielgosz, Eelen, & Kavanagh, 2015; Wu
etal., 2017; Zwaan & Madden, 2005), F M ix— W5,
FEH DOk, B T B A TS TR AR
1o Bk B 22 T 5T 4 SR SR S BIAR R X T

W H 3: 2019-03-27

8 1% B 10 A 4L B9 W 5 (Cardona et al, 2014;
Horoufchin et al., 2018; Rodriguez, Mccabe, Nocera,
& Reilly, 2012; F4k¥E, kA, G184, 2018;
Zwaan, 2014),

TEH B H B, A —KAEHERIEA
ia AR BEATAILGZ Bl TR, Bk AR Sl 2l in)
(Body action verb), iX—JRiR{ IR Z W9 H r
Bk . Boulenger %5(2006)% FF-# . BN &40 1 50
YEShial ok % 241 5 B 5GSBS Z M Y G & o 18
SRR, T A T 2 i B, ] R
PO T AR IR SR, & B T H e i AL 3)
YEShia, 583 VE shial % IR 34k 64 52 e 58 i
F o XGRS Bin) 5 shVE AT B —E R0
(Action Word Compatibility Effect, ACE), Juarez,
Labrecque F1 Frak (2019)2R F &R A4S (4 2 7 3
w2 BARiE, DUEShiRE S LB R, SR8 B
NEM. GERRM, BARIESh iR AR A g & T
FRHY P200 MR, Rl 4 a5 AT A 45 1 R,
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FE SRS S BUG B9 250 ~ 400 ms Z [, #ik4 T
48 I8 2 K TR Shinl I 1948 J1ME . Strozyk,
Dudschig A1 Kaup (2017)Z K #f i A F Fxt 5 F
IR G 1Y 44 TR RCiR) V40 W, A 30 P 3 e B g o)
PRSI Sl ia] 1 SO SR, P RENER I e AP S A 53]
SR SR, X R, BRI VE SR i SO TS
BHREALZ M AETE A SC B o i AR B ST 45
W, NTEPLfR 5 AR S VR A 5/ 3l in) #0145 I,
2| IR IE Bl J R R SO o i, 7E
Pifgt<grasp (JR)°F, 17157 A0S Sl Y Ak DB
T TR <kick ()", 257 IR Iz 3l 0 v
DB o X — IR PR N 18 7 B Y B B RO
(Aziz-Zadeh & Damasio, 2008), Hauk, Johnsrude I
Pulvermiiller (2004)>% A hl A5 4 A Hb % 9 ik 2 i
THAR L AR D R i I B X5 s T BRI
AT 55 O AR X, RS TR SCmshin S T
PRSI ESAOS 1 20 v i LR A ], S A G
(14 2l 1) R SV E B0 T AT sh R R, X —
J& BLAIE SE T4 T H A U R RE O A R Y 4
(Pulvermiiller, Hirle, & Hummel, 2001), Jf H 7&
Klepp 55 (2014) 1) igi f# 1€ 058 45 21 T 3 — 25 1 Uk
Sz, Uk BA R A S AR S i O 132 3 B JE DX
A A2 R AR AL S BB B i X G 2
IR AA S Bl im] Ry A 4 2 51 O Iz 2 K2 )2 Y
TSP 7 0 £ 5 B8 (Perceptual  Symbol
Systems, PSS)IA N, 15 M T BBz RES
5, BEMTE T — RV E AR R A TR 1
S SERE hae S (VO S S R = PN [ N ERT e 2
TR 2 T T AR 1 B 1) 5 o 5L B AR 30 o TE NN
Kmfigterh, fffedE hBA 2R . PR A
AT A B ATALLAS o YU I, AR i
TNENIRESN R FY ST T HEA TR 1 id e
R 0 R0 D8 AT 5 B vl R st 4H N IR AE . PRI,
INHERAETEAR BT ER AR, INHRIE S F5E |
B FITEIN AT 27K |22 3R] B9 R 4t (Barsalou,
1999a; Barsalou, 1999b).Feldman F1 Narayanan (2004)
$& b DL SV 2L S Sl 01 5 P 28 38 (The  Neural
Theory of Language, NTL), A\ WG & Fff 2 A T &
PUH AL SR Rl R SR R . 1 = B e i
MBS, X — i B AR s 2 LA
PpEIEE A AT LS L, X R A 2 22 RN S 1Y,
AU TS Z1E, dke 3 g Al 5 & RAE M Db,
R e G dm A | 2 sh Fe M S 7 (2 )R
itk ilan, IMREVEE&AH — s E S AT )

FUAS ] A9 JB% R A3 (AN AT A B A8 A = DA B A
YIRBIRE ), (A It P BOH & ) pl 22 2, andn
A2 I 1 PR 52 18 o (AT 9 1A 19 J28 52 ) (Feldman &
Narayanan, 2004; &£ X, mEde, BIWFH], X148,
2007; MhJTHA, BEER, BhoT, PR, 2012) i TIX
FIAALLE 0ot iz sh RS9 B 3h ) . JCER I EE B
PG AR, R AR TE BRI 12 3l 1E 22
MR FR 2 A H S 4L (Emobodied simulation) (Gallese
& Sinigaglia, 2011, 2012; M9/, 82T, 2013),
FETH AT 5 HIS G & A, PR EH
T e A4 3 4 By 1) B i v 23 1] 1) R 60 {5 80 2%
fE. Glenberg Fll Kaschak (2002)iF#if it — 2L &4
F-HB SRR A) 1 A 0 AH L B SR . AN, “Andy
opens the drawer” (“Andy FTHF-HhJat>, HE 30 J5 W]
M B K), “Sam closes the drawer” (“Sam 3% 4] 4l
Jat>, WG O ) R S B A, B 4
53 Ryl e B AR B SR, SRR, Ay
W B 7 1] 5 5y ) —BE, B RO 2
)R IS T ) S A — B, B
N NG X PR Ry B VE—R] T AR RN (Action-
Sentence Compatibility Effect, ACE), nJ UL, /4]F B
it S ¥k e Z ) A —8ohE, shVEvEAT 0 BRARAS
P BRI i 535 W IX I, W A Tiis sy
X3, ARPHL2018) R AR A Y L g =X, DADGE
fAT B /] SRR, AR SE T U A - WA B A -
AT AR, 1T X — R AN A2 ) - B B S RN
RICEARA]FFH A F)s2m . BR T3t s i 147
SRHED N AE Y B BN, A I 22 AN TE
o B T 04 A BE R0 Bl R PR AR 5 2 s R AE Z B 1Y
KFR o R AT Shin B B b AT T3
DL, AP AOAT D i A0 I ) BAR S VR R A4
B, AL AT DLGE P R B S B TR B ok
Richardson, Spivey, Edelman #l Naples (2001)% K,
TE B R B B 1 s ) AL o A5 SR 0
AT 55, 25w o8 2 B0 o EL AR B ) (<<
TF . 28 M G ahinl (<A . 5 AL A 4
A~ DAIR B 7 T2 L DR, 18] B R T 43 il AR 3R
SIVER R B RRZ 3, IF H UL BT 2245 TS
K, TR 4 AETE ik BE—A 5 A+
7 i FERE I, KA 2/3 MR T 541
F B F 7 1) — SRR I, i 57 B Sl i R
ZANA )T Z AN R R E 2R . XU, X3l
) B R AE AL E T A3 [ 5 ] 1945 B . Richardson,
Spivey, Barsalou £l Mcrae (2003)iE— 54815}z ia] B
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Aol B Ao v B 23 [B) 7 ) R AE, R 98 SR A OWUAT: 457 5K,
BT o 2 ISy W) e A,
“The strongman lifts the barbell (“3X/~5#H: [ A%
RE Gl N i % S 2B 1 R NG | g
B e, ZERE S BB R g e AR S R B, B
RO 3 9 1 1T DA s B ) HE S L KO 1l HE S
B HER, X — IR AR 4 m) - 1 B A b AR A,
PRIy 3T S i K A =) S b N i K VA
HEB A HY3E4Z . Yang (2016) % FHIE A5 shis X %
LB A v rh A TRl 1 23 [ 7 e R AE, A B
ALFE =28 S5 ) — B0 B R (i DAET SR
1 3 3l The bridge has fallen down”) ., 5411 J5
A — g R DL Sk ) LA I S B “The
rubbish was thrown out”), H MK F (L5455 )5
a5, WK . —8UE3 < RS
< A—Fuadg. T, —BUaafet TEEF I
A i) a) - B BRAR FRAE, 76 HA 7 )M 0 o) in) B
AL S T I B B, BROJT M Ab, 22 i (Stanfield
& Zwaan, 2001), JEIR(Zwaan & Yaxley, 2004)Fl1%s
[6] /2 & (Dudschig, Souman, Lachmair, Vega, & Kaup,
2013; Dunn, Kamide, & Scheepers, 2014)535 %15 451k
RIS 7 B . DR, 3 SORE T LA T 2kt
THE W BRI B, KA T AN [ B0k 38 3 1)
WSO TR, 30 ) XS = B Ak, IR 2 AR
AU 22 0] % (Fernandino et al, 2016; F4EELSE, 2018),
BARE LB T % X s = Bk shfE 3h
TR BRAR HOBIF 5, (R, XPIUIE I AR sh A Bl ie) 2R g 19
WFFE AL AR A T s ) . Yang A1 Shu 201 D)ER T
PUE SRS i H B i CHEf#, R Go/No go i)
T 75 ) W A 55 75 2% — 200 Bl inl 1Y L B PR 2=
S B REAW LT HREFTIHE G 95),
B TSRV K T RS AT S 1 Sl il (an<fii
797), 5 =JOE R TR hia (aneHl . 467), 45
oK, SR S SUN T E 2 K 2 R AT
/NI, TS VES A L T B s R 3Rk iz g X
FTE S . BRI, AR E BRI S
OIS TR RG X, Je i L 98 X S 40 53 gt AR s
FE B, Wb [a] S R X 6 T e S AL GE B E S
(Beauchamp, Lee, Haxby & Martin, 2002; Beauchamp,
Lee, Haxby & Martin, 2003; Martin, 2007), Lin, Lu,
Fang, Han il Bi (201 1)LADUE A Y38 shahial (n<t1E")
FHLAIZ 3 3l 1] (AR B e ") b4 kL, 6 56 D01 5l in]
A G R AU R SRS, R IDUEEY i
AN R S A X, DOENLGE 3h 3R AR i

T ] JE R X, IR ARAL . BhoT . W LD AR
(2013)FEHUM A FH . 1w . HH & & MR E
APLTE B AN & SRR DUE T R s, H 5
DB SR BRI IS o 45 R oR, PR Sh R
JSCHE | A THU P 50 P R 468 i X 3% 2, R T
JEIFR | TR0 AR AR K sV 0 R S RO T RIS
SR AR T AMURTZ B R S R iE
BN, BP0 5F 2 B L 04 ik X5 7 57
AHR AT A It 1z 2l X e B o X SIS 3430 ]
T DU A Sh AR B iR B i i HL B R, SR A
W B DS B R Bh A e BT B A A 5 B gy
P ——FH SRR A5 W 58 W A i FH A JROAAR 2% 1 (TR AR
XK, JTHELL, WREiZE, 2006).

F R T, BAWIEMERNR S, B
FRD T ER, EIADF T, B 7 Lo
i T 80% (ZEE, FREINVR, 1993). JE 7 R LK
SCFF OB 55)FIRE W A A5 (75 55 Bl . AT 59
FHAEE LR, JEDFE X TP SO e 2L
AYRE Lo 5 B T SCRFRHEIN 2 S 1 35 S, IERR 38 T]
LK 60%~100% (Williams & Bever, 2010), PATUE
AR R T I R R G ) A R R AR R IR
FIF-(Williams, 2013), #F5T R, AT EA R |
R, FiERWZMIHE(Law, Yeung, Wong, &
Chiu, 2005; Liu et al., 2010; Pz, FREE, ik, x|
¥, 2017; Wang, Ma, Tao, Tao, & Li, 2018; Wang, Pei,
Wu, & Su, 2017; KK EE, 2006; sKFZK, 2,
TRIEAR, 1991; sKFHER, TRIESE, ZHHE, 1990). Wu
FFQO13) L ABDUEHT A T35 . BER AN O ER SN AE P
KA RIE2Z R, —RKDESHNERE N
SAFCAT B W), i — KRR E N X
5 Cess] o By, 227y, BRI, BRI
PSSR, ISR EAS [RIEBA AY fi IX
BT RS R, UARHX A SRR B A IR
T, EECKIN T MESRE SafEZ A ER S,
IF BAERI Y2 2 Fn e e AR 2 1 agk, P>
T3 S AR AH N S AR A B YA 3l X R B
SCPAEE. ATL, ATJC A B R S ma DU B A 2 i)
Y2 B RO K/

TEDLE Y, AR 2 WA 1 ghin) & 5 ghinl,
THEFEEWNIEXGEE . BB 2 (2017) DU
JEE AR sh AR By im) e a7 T ] A R AR A

JARSESNI = | [ A AN SR
& Sk @, g B, O MR R, B B E[SE
W AR, AR VE A FEER 415 1 « [l Hif; In]
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AT R SRR EE MR MR (&S
AN Shinl] |

IH A AR 2 D3 T A 3 A 2l 3R] 2% 0 W 1 SCRRATE
WS, JER T DUR A SR Shialin L4t i R 5
PR GRS, WoR TR [E Sl i6) S f Rt
SCBUTRRSE Y, T LA SR 23 B 1) BEA R 38 F s Sy
AR 3 7 2o AR — IR, [J7 1) 2 AR S/ 5l
T Y AT T SCRAE, 2 B Sh VR g bz shE =X
R, WM A MEFEM . Flan, <
R Sk W B4 Wik, <BR . B, B>
HE B D7 . RN WK k)
VBl ia] (1) 75 1) 4R¢ A Sz e 4 B 25 6] J7 [, B 4% B Uk
Ao B5EMBEAT SIS, 157 AR5 TGS 5)
RO HE BB, Kk, EFHEN, 72
TE A B Z VRS IR I, B A 8] 5 LR [ A
SDARBENS B T, ) L B i 2 i a2 [ D 1)
s/l 5 L AR BRI, I X —id R AE iz Sl 1
AL 5 38 38 e [F] A . AR BRI R B T A)F
PR xof 25 [) D7 1) £ S OGS, (H 348 T ) 1 2
Tl B9 55 (Glenberg & Kaschak, 2002; Richardson
et al., 2001; Richardson et al., 2003; Yang, 2016; 4
WEL, 2018), SR IRVCR AT . BIRA LD
H A S 2R B 1) B At 2 75 BR A% 5 | kS =5 (6] O 1] % 5
M TE, AR E T B R % 5%
(Meteyard & Vigliocco, 2009; Richardson et al., 2001;
Richardson et al., 2003; Yang, 2016), ifij—~5%&/H]
T LI SO SR, P M0 58 25 R AR
FEaf b PR, BRI i 25 6] 0 1) 43 B BE AT BRI T
X Bl i) B B A, T BE R TN A ) R B A
o P, R DCF B SR g R, 2 iz
) 38 3 R D8 38 T R B E X — R FEDUE AR B)
YEShiRl S B2 5, 3810 SR B 1o AN [] 52 R
L RE Y 5 TR R B SRR g A gl i) % R
T T [ 3 B 50 N SRt s gl i) 1) R A
WG T A b s ] Ay R, B4, Y
AR LU, R I E S ShE e 05 i — 2
i, SEREAE O X BRI, BT 8 T ) B
YE-DUFAHZE RN o X} 32 3 368 38 A WL =5 22 A B T
i Sk A8 103X — W {5 EOE Tlis sk se g, ansk
BT Bl AR gl A 1Y SRAE WS 1 iz Sl i v A ()
T ERE, B2, Hahiaifk s, shidk
MRS 132 3 77 18] 5 57 Sk 5 1) O /9 300z sh A
R, A2 IS AH 7 18] /9 PR 7 iz 8l ez,

RS AN A7 0] ) AR R s g . B, Ak
BT Bl 1 B 1) 1 FAE B AT T A2 2h 38 1 Y 7S )
J7 ) R IS, R Sk w1 1 ST R AN 23 32 21 Bl
YEB iR RAEFZ R

Br 7R Z BT, — SRS R TR
N T SR SIS ) B ) R AR DL R A
SCPTE 922 B A . Feldman i1 Siok (1999a, 1999b)
RIR, SUFRF B IRTE B K A AE N TR, 18 SO0E
RATEM T . SRR & EHE(2016)K H LAF
Ja SR T AT AR HOE e Rl R, &
P AT R 7, ARG o SO0 I 3l —
BB E S, S B SO RIS A R 3
WSR2 5, AU AT R SCB0E RAE)S 30
B, T SR I XA S A — B T R
A T ZE AR L Z2.(2008, 2012)% FH 5 shia) 1
11 55 75 48 SUAF BT 8y ARAIUE 75 I A I 5
KISR0 5 RO Z AR S A
FER : X, B T SCBEE DO T
SERNMEIH, SCRF R TE SCIOTE AN A I 4 Xk
WL, T SOHOE AN T, =2
SCAF Y 18 SO0 I R0 — B 22 310 T 4,
IR SCAF 10 18 SCUOTE 76 In T 3 i 81 . Zhou,
Peng, Zheng, Su 1 Wang (2013)% JH1E X A% 1Y
TE RS MM AL, 255 SURF I SR RS 200 R 1)
ZHAEM, RS R, AR
A RES AR BNWE o BRI AT IR T X A
THRRIINR, BRIV SO e 510 2 &
BN o SURF EAR BRI R s B 18 L Thfg, DUE
SATE AP LR RN T A RER I 1 2 55
I (IRFRAL 45, 2013), ARIEFNDE TS BRIE FIE 5
23R, Shin MRS B S R, XA A B
PR RTEEFR R bR AT e UF A2
W B kA T AT EAARER R XIIhE, R4,
TERRAFCLAF)KE R A WAATEE B BBl S0
3 DAE B AR A B2 AR 9T AT I B B AR DS AR AE
HF PN AR B TS, RIS R AR UG
4B ] R

2 SLEe 1. DURBAARSESNE S 3h
352 M XoF 5 Sk T ) 14 4 DB

2.1 #ik

BT UL 56 T8 7 B v 2 1) J7 [0 AR AR 5T
IREAS B (Yang, 2016)FIH] SERF 5T o G 5 4 K 30
HHIRL{E(0.80), K G*Power 3.1 #fF, HEHHR
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O 24 N TESEES 1R, HH3E 35 ADUR KA, B
A16 4, W19 %4, PRI 18.83+1.96 %, &
JAFTF, S I I
2.2 Xt

2 (ashia2ey. ZhtEdr ) LA shE gl ia)/
BIETT I 10 R B BAR S E S iE]) < 2 (Fik A 16
/OB BT PR AR S R O Sk A
VBT 114 S5 7 i R 1R 23
2.3 EIgmrml

Pk AR [l 1) L RS 1R D 18] 1) A DL
AR SIESN R4 20 4. 98 &4 NS I 5256 (1 DU K
SR VEE SR R IR B SIAE Ty ), MO Tr T — 3K
PR T 80%IMILF o VUL P 2 V3L - 1 7 A 12 T
B GitabrRY, 2R AEE, F(, 38) =
0.01, p= 0.91; FHiZER AR, F(1,38)=023,p=
0.64, 72 ALK DRI AR 5 Sk
W DU AR, BARIEM S, 1P . 4
o R W], PR R E 22 5 A i 3,
F(1, 38) = 0.78, p = 0.38. 86 & AZ 55K KL%
KA S SRR T HE GBI, 1 Uk
B, PRt . St R ], AR
BB SGEW 22 R AN 2, F(1, 38) = 0.09, p= 0.76,
SLES A RBHGE B 1,
24 ZWEFRF

X H E-Prime 2.0 R4 4 Ae, HFME 4 BT E L
IR, Bl A AT LT, A FBI8EE F
W, A TFEPRE TR, Bk, IR

f e S e AN 500 ms, 255 300 ms, $EETE
S5t e BEE R ST 300 ms, 25— T 1]
ECE T )R ATk, BRI Sk T )
MRS m ) b, % FA, WREk R, %
T Dl R PR o R S, BRI R,
25 BE 500 ms Ji5, #EAT T —I L AL A Shid sk
TR B RIS R, IE R, T B R ms, 22 M+1
ms (N[A])o J7 1)) A5 ) ) R I 5 N sk
FHEG K, BIUFHEMHASERE 20
W, A 160 ANk, ARk BT EALL, (H R
—JASNFEAES NI, TEIER L Z AT, ZORPK
2T A SR AL, B R R T,
FHAESZE MR T 6 IRZE T . LI TR R LA 1.
25 HREHH

MHER 2 44 IE 51 RAL T 90% 898k o S 1y Bt 434
B AR A M £ 2.5 SD Z AR, &
6.3%. AR WK 2,

SR ) T5 2653 MR W, RO TR Shinl 8 B A
LTI A HAE 2, Fi(1, 32) = 4.81, p = 0.036,
N2 = 0.13, 0.06 <n? < 0.14 [nZ sz i rp [ A5
IR AR de SC AR B (A8 A, mp AR, DERH A AR
PRI AR B A S2 A RS . ARl Cohen (1992)42 H: A bR i
PEAT AT, 0.01 <0l < 0.06, B A/ 0.06 <
ny < 0.14, FON ECA AR np > 0.14, BN K],
Fa(1,38)=4.55,p=0.041,71 =0.13,0.06 <n; < 0.14,
fa] BN, S BT 2R WA, 78 D7 1] 1] b i ISR Sh AR 3y im) Js
SF, B HIW T ) L T e ) Sk 08 s g B

F1 KEMRBSFIHEER

Ja Bhin 2k #4245 - $5) 2 1 -5 45 R A GRA 341 X
J7 1) i) L 08 S A S A B 2, 18, BK 12.10 1164 4.20 3.81
J7 11 18] 08 JR AR B R 3 i) I, $E, Bk 11.95 1405 426 3.78

e SR R 2000 J7 R BRI, T4 E www.cncorpus.org HiBHE TELL W, T

500 ms

300 ms

300 ms

t

300 ms

FUWTHE KI5 1

500 ms

E30 R B  E



1296 L b 2 Eire %51 %
%2 ARARBERARNERNIE R 3T & k75 = FI B 89 F 34 /K2 B (ms) F0FE IR F (%)
[ ik m Fikm T

Ay FEIR 2 SRz FEIR 2
J7 18] [) - 09 S A4 B 7k Bl iR 484 (75) 1.48 (3.12) 484 (79) 4.91 (6.28)
J5 1) 18] Y A4 Bl VR By i) 494 (76) 5.21 (4.92) 472 (92) 3.33 (4.08)

Ve N RO bR, T

ZRAREE, F(1,32)=0.001, p= 0.97; ZEJ5H AT
() R AR ShAE SRR s, a0 W i 1) T i 3k 9
SIS 2 T Ny 1] ERETSk, Fo(L, 32) =
5.85,p=0.021, 95% CI = [3.56, 41.56], 4RI

ZNrRM, R )R shial 88 5 H 3k 07 ) 38 HAE
M3, Fi(1,32)=9.21, p= 0.005,n; = 0.22 > 0.14;

Fa(1, 38) = 19.63, p< 0.001, n2 = 0.40 > 0.14. fij
BN AT AT, AE T [l ) b B ARSI E SR a3 T,
B3 H W 1 [ S B4 R R I IR T A W
) Rk, F(1, 32) = 7.74, p = 0.009, 2 = 0.20 >
0.14, 95%CI =[0.01, 0.06]; 777 A1) N SR 1Esh
W BN, W7 1) )R &Sk A AR SRR 4
EART W e BTk, F (1, 32) = 3.95, p=0.055,
n> = 0.11, 0.06 <n; < 0.14, 95% CI = [0.00, 0.04].

2.6 itig
S 1 BRIV AR SR S i TR A5 R
138 Bl 38 W7 Sk 07 18] 2S5 Ta) ST T o 2 s A 2%

7R, FETT ) R A AR SRS IR IS 3 T, Bl
7 1w [ 9 i Sk 59 52 PR O 1 1) A
3K, UEBBAAR SR S in] 19 1 SO T3R0S 1 12 3l 18
s B 7 1wl 1) R B R X, R R E 12 ik DA
P BB B R Sh A Sl i), DT 1 X 75 1 1] R A
Sk ROV o BT, 2477 1w [ T B4 Sk B,
WA SR T, BRI . AET7 [ 1) b 9B
WS VEshiRR s, BARPEARIr mm LAY
i S B SONE I 2 S AN 3, (LRI 5 1 1)L A9k
AR R 0 AR T I T 1 1) R ATk wl L, J7
1] i) = A9 SR 80 1 2l a2 28 %o e ] B9 5 Sk B9
IR I, HATT w4 IR S 1 )i RE A 72 i 1

12 2 18 T Sk D7 1) A S (R, et AT 1)
— BRI K TT [ BRI, IR A, X — SO A E L B i
B RAFAE?

3 SEER 2. POERARSIVEShIE S B)
s 7R3 8] Jr A7 59 ) W
3.1 #Hik
ST I 78 45 B8R 1 B BRI (0.8),
K H G*Power 3.1 84, AR 24 N fEA

SEEH, $H5E 38 ZUUBEKRAEA, 16 BT A, 22 B
M, SRR R 18.74 £ 1.83 %, BN AFIT, M
S IEMLIEE . RSN 1,
3.2 LIt

2 (a g2 A . Iy ) ) L AR S shinl
] 1) T B ARSI AE BhiA)) x 2(F B . b/ F)EE
DU T DRI B kg Xt R A7 A WA 1 g o st
FEE IR,
33 ELRMBIFAKEIERF

POBHRISESS: 1o B Jeqe i AL 5 i e S
“HVERLE 500 ms, 255 300 ms, $EETEGE AR
A 1A 300 ms, ZJEFEREE LT 50%.25% (%,
VEFE T I 50% . 75% (x, y)2HFH Q, ZR#kik
FIRT R T IR REAE b, ST F &,
WRFRTET, BT 7 d . g o) S Ay 42 SR .
B S, FRREE, 5 500 ms J5, 4T —
WL BE—DUF 57 E R R P8 A b —
BN FENEMASEEERBPR, H 160
AR BB B0 R, (B[R — S sh AR
LB, 7EIE Y 2 A, B 2 S AR
W DU R R BRI RT, Jf FHAESC IR M R AT 6 IR 2
2. SRR LA 2,
3.4 RIS

MBS 2 44 IEB0RAT T 90% 898k o Sz i34
BN 2 M+ 2.5 SD ZAREIE, & 5.0%. 25 R W3 3.

SN B A A 25 e T R, A R Bl
R GF RN A BEAER B, Fi(1, 35) =12.93,
p = 0.001, n = 0.27 > 0.14; Fy(1, 58) = 3.70, p =
0.06,12=0.11, 0.06 <n2< 0.14 fAj BRI 43 Hr 2 WA,
MFREACEAE LR, AETT I 1) b 5 AR S 4R B 1)
Ja BT Y BN s 8 3 AR T ) )T ) AR B 1
FFE BT, F(1, 35) = 4.39, p = 0.044, 02 = 0.11,
0.06 <na < 0.14, 95% CI =[0.37, 23.63], 247K B
FE R JTEE, 71 R B RA ZhVE S i) S 3l F B
o7 B S 25 08 T AE 5w 1) b B R sh AR SRl g s F
F(1,35)=6.92, p= 0.013, 02 = 0.17 > 0.14, 95% CI
=[4.42,34.35], HHIRFIITZ0HTRV], &FhFE8%
I B RS BN AN 2, ps > 0.05,
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+
500 ms B
300 ms
Q
300 ms
300 ms
Pl eS8
500 ms

K2 e 2 i

R 3 FREGERARNERNIRE 31T 3 B E FI B A F 15 5 2 B (ms) F1F 1 $51R % (%)

o —— FHAE E FHRAET
SN st IR Ay R
5 1w i) (4 AR B A By ] 429 (77) 2.47(4.69) 446 (78) 3.17 (4.98)
I Ty 1) R 8 AR Bl A Bl 441 (90) 2.81(5.17) 426 (69) 3.03 (5.24)
35 it MR . KSR 1 HI%% 2.

SEY 2 PRI DU B SR Sh ] 4 i T2 75 5
Wi B8 3 PP R L BRI SRR, YRR
(A B sy i e € o 0 M o 555 R S K (B D S R )
J 0 P . 35 R A T 1) [l T B IR Bl A sl i) AR 3
s TR TR I, FETT A )R 8RR SR S
R T B8 BN I T A T 1) 1] L ) AR Bl
YESIRJA 2 F o X UL, XFDUHE AR SR shia (14 i
SO T30 1 R 188 18 v s i) 7 o i) e i PR, R
i JE% v i gl il DAL HE B A TR A sl A sl AT i
b TR R T5 AR U, R AR S A Bl iR T
(7 — B TR BY SOV I A o SEE 2 S IER 1 A4S
R—E, B BUDGHE AR S A sl e B T REAS e
HEXTAH [ 75 18] 5 7 52 A AT B TR, 35 B A J A
SR S 7E AL 8 8 WA S DT AR A AL
7, DL PR e — > 5 3E G B B S LS A . XAl
H BB A e R 5 2 R B FERRIE(CLAT)
JRR bR WA S BB

4 S 3. AR ST aifE
15 sh VRSl i) B 7 1 B S AR

4.1 #ik

FE T M ST 5 A 1 A5CR i BRI AL
(0.8), KM G*Power 3.1 5, A K 13 A
FHEE 50 20U KA, 22 2 B, 28 # 4k, P
YR 18.71 £ 0.90 %, & NAFITF, 8% IE

4.2 KWt

2 (A AT R ShAREE ) < 2 (UFESE
AU SCRF 7 1] 5 B 507 1) — B0 AT 1] 5 3 57 J5 [n)
A—FL) x 3 (SOA: 43/72/243 ms)# i N iXit. SOA
RS MO AR ERF2E, KHE, 2008, 2012),
RS TR R g g AL, U 2RSS
SCAF LB Ty ) 5 B B m B O R o 1haa
PREFQIIE 3 22l Fros 34, AT LA AR IE )75
b EFE TR RS L5 LI F R, < F RN TR,
“Bpry B G I m i b, e i E 5 D5 m— 2
PRSI mm T, 5<F A S A3,
XEE, “F B TS E Sy BN — 2
WRILT . LR e . iR AR a5 i T3 R
JEVES ()T SO, TEIE PR EA R B ER, T
SRR BHE BSOS A, TEXFFRET,
55 SCRF 7 18] — BOMAS — S0 DL 1 I IR A7 7
BES; EETEST, PIZEDUFER N e 2
5o AN TR SRS A 1 AR T A B Bt
BWE T, A, FEX—Br B, A =BT R
IO RE R IZ A T — 2 AR AT i AR
()5 T R B B P AR B S, R4, 7 —Fl SOA T,
e AT 5 B A E 57 0] —Bub 2 A —8, MK
DU RO, I s I 3% TG Y 25 2 5 o dl e LA, e
i 7 i SCAT AT SCTE B 0 T A B UL D R s
(B A
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FUS
E

4.3 LG

£ Svikaaly o N o B D IS R B )
(BR)FR A B 1A sh VE sl i), 23R 98 24 PURE B IR P T
T E BTy ), SEEOYE 5 I — B T 80%HIX
Fo TN S F 55, W) iE 5
“B 5%, A BIUCE N A S . T ) B R
][] A DOE RS VE SR 44 20 4, TEFZEIL
T, Fe ¥ el SRR AR, DERL
P 0 A A B 5, et/ Ar R, M
FREMBZE S AL E, F(1, 38) = 0.02, p = 0.88;
FWERARE, F(1,38)=0.18,p= 0.67, 72 %A
Z 59085 DUG R 2F AR S SRV DU Y 2
bk, BORMEE, PR E . St R Y,
POZH LT AR 22 A B3, F(1, 38) = 0.09, p =
0.77. 86 AAZS 5K FEARM 5 SRV E
DU SCE W, 1 SGE RSB, PR .
St Hr R, PRI GBI 22 R AN 3,
F(1,38)=1.17, p= 0.29, LA BB WL 4.
44 ZLWEF

HBR 1 BORGEAE T LA R, BB I
TR E BT,

AR 2. FROK WA 3 2 TR AP E R4

Wl E, BRI I E R R BEBOREE 1 5048,
T PRI I A 2 S

AU 3 Bk gaL A e ALY, RIETE 5
BRI N . B SE, LR R R e R e
WAL 500 ms, 235E 300 ms, K5 H I SCAF RS Bhak
FAEH R B, J5 shRE A S B E B SOA #fi
FE, 4390 43 ms. 72 ms Fl 243 ms; e HEL H AR
T, BERGARHI W BRI F I E &7 il
FREG A L, stk F o R RS
mN, ik TS, PEP A o B
PUR, EEK, 255 500 ms J&, 7 F—KkaE
5. SCERUR AR WL 3. LI 240 Mk, BAb
SOA ZMF T 80 MK Ky —2H, —ZHA KL E
M, D FIERRD SOA 4 & ML 2k, [al—
MW FEARESE NI, EERLEZ a7, HAELE A
BT 16 IR .
4.4 HR55H

MER 3 2 IEHRAET 80%M 8. S 4 #r
25 M £ 2.5 SD Z AR (i 4.08%) 8 . Sk
W3k s,

S5 7 B %) i A U7 22 3 AT R W, SOA Y E 5K
N, Fi(2,45)=5.07,p=0.01,m;=0.18 > 0.14;

F4 TURMPFRIFEERER

JEc A BV Bl ) i) 2% Rl S SEATTE S -5 45 R B R 34 XE I
H &Iy m - , K 11.30 978 427 3.89
HEIrmm T i, Bk 11.45 1157 426 3.78

+
500 ms 2
300 ms BR
SOA
FIWEDUF T
500 ms
1 min
B3 525 3 AR
£ 5 AEBshEHTHIRH BT 891 & B A (ms) FE IR R (%)
SOA =43 ms SOA =72 ms SOA =243 ms
Ja a2
IR 5y A3 —5 A5 — 5 A5
X AFJE 3h
S st 868 (103) 858 (109) 823 (95) 869 (102) 818 (108) 863 (113)
AEIRR 11.70 (8.48) 15.74 (9.78) 11.70 (8.48) 13.72 (9.12) 9.47 (7.75) 13.83 (10.23)
FEhila sh
SR 875 (119) 854 (114) 857 (101) 851 (125) 858 (112) 871 (120)
RS 11.91 (8.70) 16.17 (9.68) 10.21 (7.52) 15.32 (10.65) 8.19 (6.87) 15.32 (11.39)
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F2(2,37)=3.89, p= 0.03,13 = 0.18 > 0.14,SOA =43
ms I R K T SOA = 72 ms i, p = 0.013,
95% CI =[2.99, 24.26]; SOA = 43 ms I} 52 [ i i
£F SOA = 243 ms i, p = 0.02, 95% CI = [1.88,
20.591; Ja Sh2RRURINF- 28R A A8 AR B 5B i
%, Fi(1,46) = 6.43, p = 0.015,n} = 0.12, 0.06 <n; <
0.14, I H B A 8.3, Fa(1, 38) = 0.79, p = 0.38,
AT ERAL N A AT R, 7E AR R, — 3 & N
BB B T A —BES T, p = 0.006, 95% CI
= [8.11, 45.86]; TEFEHIE ST, PISEBUF Y I B
ZRARE, p= 053, BUFEA SOA 38 HAE
IR T 135, Fi(2, 45) = 471, p = 0.014, n; =
0.17>0.14, W HH AR, Fu2, 37) = 0.60, p =
0.56. fAIFAZLN 43 TR, 7E SOA = 43 ms B, 7
KIUFRY N BT 25 A, p = 0.18; 7 SOA =
72 ms 1 SOA =243 ms I}, — AT 1Y S50 B i
FRTA—EMT, p (H35128 0.043 F1 0.002,
95% & {7 X [] 43 B £ [0.63, 39.651F1[11.14, 46.69].
He i RO Mg BAE AN 2, ps> 0.05.
NS N E S C RS & SN = RTIR N
Ay RIRE 2 B sl A A BN B A 2L %
3(SOA) 5 401 . SiREW], TEXFFRHINT, WF
FERI ERO A BT i 2, Fi(l, 46) = 8.28, p =
0.006, ny = 0.15 > 0.14, T HAMHI AR, Fa(1, 38) =
0.11, p = 0.74, HIBLREM, —BEM T
B & /N TA—BEMT, p = 0.006, 95% CI =
[8.11, 45.86]. SOA ¥ ER N A BT I3, Fi(2,
45)=4.22,p=0.021,n. = 0.16 > 0.14, Ti H3Hrils
G, Fy(2,37)=2.97, p= 0.057,m; = 0.07, 0.06 <
My <0.14. ¥EL LR, SOA = 43 ms i L7 i
FHKT SOA =72 ms i, p=0.018, 95% CI = [3.02,
31.00], SOA = 43 ms i B i 34 T SOA = 243
ms I, p=10.01, 95% CI = [5.74, 39.26], I FIH 5
SOA Mz HAEMWHA 2, Fi(2, 45) = 3.43, p =
0.041, 12 = 0.13, 0.06 <n? < 0.14, i {0 A8 %,
F2(2,37)=0.37,p= 0.70, &R 5HTHH, SOA =
43 ms B, BIZRVUF RN Y 22 55K 38, p = 0.58;
X4 SOA =72 ms B, —BUF Y /by B I 2 50 T A8
— LT, p = 0.005, 95% CI = [14.78, 77.74], 4
SOA = 243 ms B, —EBF RN R 350 A
— LT, p=0.003, 95% CI =[15.58, 73.09], FEH:
TR sh R, 45 Fh FERON M3 BN A B, ps >
0.05. XULW, 7EXFFH s, 7EARE SOA THE
DUF 1 5 07 B 2 S S 02 A I Bl g 1S A o E L

fFa sy B, — 30U 58— B03UF 0y O i
AP 2R, BRI, ZF AT R
F2ES, M HAFLLR A S . XU, TS
SCAE DL B i e T 3 BT, 51 HoAr g 3
T

BRI H I ) 5 2551 AT R, DU 2R A
() R0 3, Fi(l, 46) = 21.4, p<0.001, ny = 0.32 >
0.14, Fy(1,38) = 4.12, p = 0.05,m; = 0.10, 0.06 <n; <
0.14, — &M T HHERBE ENTA—BERMT,
95% CI =[0.02, 0.06].SOA it F2 35 5 i 20 BT 1 3,
Fi(2,45)=6.69, p= 0.003,n, = 0.23 > 0.14; i H %
Mrill %k 3, Fa(2, 37) = 2.76, p = 0.08, n; = 0.13,
0.06 <n; < 0.14, SOA = 43 ms FFF§IRR 5 5T
SOA = 72 ms i}, p = 0.023, 95% CI = [0.002, 0.02];
SOA = 43 ms B 1R % i 3% = T SOA = 243 ms i,
p = 0.001, 95% CI = [0.01, 0.03]. H &1 3= %00 Al
L HAEFAYIA R, ps> 0.05,
4.5 it1ig

SEH 3 MNE BN fR BERR Y AT BB B
FERE A R AR 2] TH0OE, B 558 UAFE X
POR R R SRR, EUFR ST, UAF
5 G Ty ) — B0 DU R ROV L, e
EHE SN ZEA R 2R, R AR sk
BT PIZEDUF R R 25 50 2000 F2EAY) x 3(SOA)
MY T5 2800 Br Bk s 1 SRR s VR o 12 XA R 3
HIH(SOA = 43 ms), XFF5EFHH I 0 —HH
DT F AT 5385 5 5 07 ) — BUW U 1Y S
I IF T 25 5, 16 AT IR S I (SOA = 72 ms)
FIHEIH(SOA = 243 ms), XAF5#FH G ) m—
Y DL F AT 5 - 25 7 ) A — By DU H B
T WE 2SS, UL SRR SCIED - n T 3 15 3]
THOE, I HRRLE R BCF N T . ik, 5550 3
T, PUB AR SIE IR MY i O R A T2
R EATEE B G, TR ERBATEE
H BRI,

5 ZEATTE

AT G4 AE DU TRV Sl i) 19 3 SCHRA o B
TR B BAUEOL . S35 1 FISEE: 2 705
12 B 108 1 F1AUL 58 38 TE PR S A DU M A 2l ] e
J7 145 BT A5 BB Weases 1. 4R R,
TEIs S IE R, ORI SRSl A 9 55 J7 5 2
MR B /7 Sk 07 1 A FERL el E R, DU
JRC A B R Bl im) i B B O LA 25 W B0 Bk Uy
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D7 BT X UERH, EDUE ISR S VR 3l in) i B
A IVE-DUFAIA RN o 25 3 R XAF A 3
T 5 AT I B B A5 B e R = U rh 2 7545 )
T Vs, I H B E AT SOOGS0 X
T A R R, B SR R TR Ty
A3 2] T 30E, JF H—ERRE ) hn T
51 XTFERESNENRNE S ARG AL

BB E

X B R IR 12 B RGETE, A A
NS — UL S s R T AR IO B R G
e, ShEVE RSt TRE A7 B9 S VR TR SCRITRBEOS
TR RSS2 3 X, PR ELARE S S5 S i n)
IO WO XN TR . ol an, BARTE S 00 sh VB 1S L RE
i | A T 22 s 2 X A E 3, T4 S A S i 3
fiff Z2 WS BT DRI SR X, X UABH, gt
PR w5 B AR BOE 2 1915 U5 B (Bedny, Caramazza,
Grossman, Pascual-Lene, & Saxe, 2008), 3 —7Ffiil
FOAK, H S RS ER A, E SURTE SN
T R DB B 2550 XA 7E Kk, 155 5
e BB 2 W EOHOG . BI, 15 5 R )
B HL B 2 IR T R R BN S AR L R
W32 B X AE T T R AR T 40 S0 B, AATTAE
O PR AL I AR S XS B VT S B, L 2 PR
SIVER BB FRN & S, B F MR 2 EIE N,
R I T XCRUBGE 2 Bl XY 2 BRI i R G 5
P (Borghi & Riggio, 2009a; Borghi, & Scorolli,
2009b; Strozyk et al., 2017; Wu et al., 2017), 255 1
FISEEG 2 BOSS SRR AN . 765 T BT,
B E RS SH AT T IMERA, FEShfERE
PR, BARSIESR R T ) . 7S Bk
i SR

W5 Be I, FEiEF RAEHE & A A
B ERHIE . SR RS R A T2 2R R A
Higgh i, ik sz i i S [ P AE 2l i8] RAE 145
B 7R, BTSSR 2B RS,
— B2 s, 5 AR TR A B
anJymy . SREE . fESHWSSE A G . hit
AL, o S N vl T Z M AR R S HAE
(Zwaan, 1999; Zwaan, 2004; L, =E, TEiHH,
2007), A% > W (Hebbian learning)ih &, M
T K R () 20 A 0 8 258 28 96 R A T 28 0 2 T R R &R
DU Uiz sh 225, AAE 15 gin) il f vh SR 1
bifi % shAF & 4= (Giudice, Manera & Keysers, 2009;
Keysers & Perrett, 2004), H.ia]2% > Yl kA58 R B,

V4 5 16) 55 L FE A JER RN 48 56 R s Bl M el T i — 3K
I AR T D I 2 b A s 2 2 g, KRR 1Yz B B
SNC NG 05 15 45 6 02 B 8 B 7 2 KT 1y A ik
J5 X (Hald, Nooijer, Gog, Bekkering, 2016). 4,
JLEETEAC B S VR, RRAZ A7 31 BRAR LA (1Y 28
1k, 2F BB R o GBS TR B,
B0 Zh AR L 25 H BRAE B v, 24 22 R <R
T, DU RS B B 1 A1 R S04 2 LI 5 K
G, BT ZiEE E S A, B, el
BB HFE, KBTS XS 3l X2 ) B A 2
FAOUETE, 24 H B R Bk B0 AL B AT B RER,
P S B B S B Y Sk B A
Ry, TR S AR RS L R
] A B, PRI S B 1y S vy A8 48

PR, 1 5 BILAR JE T B R B A Sl 22 50 1Y
INFITE Bl 2 PR Shinl i SOMshVE & B S [ r i 28
Fent o BAR P4 R GEAE N LA AR SO £ 5T A4
(simulation) 5§ #& & 1 (re-enactment) 15 X 4 ¥} # A,
IR, 1k ATE B AR B 5 h) 1 I BE RS 8L G A
N BIVERE SR, LASH — ANFRAL A IR 5 B e 4y
SR, 77 AR ] B 32 B9 AR 5 (Aziz-Zadeh &
Damasio, 2008; Kemmerer & Castillo, 2010), Wu 4§
(2017)RIDUE B AFRALR] . Slia) F0 A& P A1)
ARE, BRI B 132 LGS | B ik 2e3a)il, &
= R ARITE R B Bt BE A5 b 28 JR 8 1 18 5 AN [+,
HHEREFRAA L, 7E TS iRE B 5 Ry
ES 1V & O S /1 NN T N (1B 2w Dy | RPN R
o DADUEBUEMEE) MR BFSEUESE, 1EDUE
R SR 9 B 0 T8 SCRL ik DX 5 67 57 A N 3
YR et iz g I DA — 2, XU, AR AL
by Al ) B By ST DU S A i ) T SCRR A rh
KT EEAEHOMIAEE, 2013),

TEANFE, POER B 5 R 57 s A
B 5 AL — AT S I R B SR, RIS B R S
Z 5T B iR B, woliEAT T s LE B,
RN R B 5 Jr 165 B 807 G5 B AR 2 TN,
BEAR A 2 T AE b R4 T B Bl A T B S AR Y
EH .
52 XFIERAMENAEBRXFEEF

B9 B S5 & H A () 312

VER 2 ST, SURF DU F IR AR 3,
PR EEIA G Z— o sKRFK (1990,
1991) &, SCAFXIE 7 7 1 i SCHR HCEL AT 8 224
e 24 A 5ia0 FJE— Bk, A D0 iR 28 )
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ARG ez, TR IR S0 S
B, X—45 50455 T Williams Fl Bever (2010)fF5%
FIUESE, TELIDUE NS iR &5 i s
TUFSE(Williams, 2013), #F580 &3, XAFAEILF
TR R EL GRS, S2HS, 1993) . ShfE )]
BESCNHGRTRZE, BogizE, 2005). 2000 ) 94 21
(Liu et al., 2010; P ==%%, 2017; Wang, Ma et al.,
2018) %5 )7 1 ¥4 H A Fonis LT EE . F 5 XHE =
AR R SCRF RIS FFVE LY LT o8 BB, AFHE
DCF RGP AE I R (R BER, sk, 1997;
Williams & Bever, 2010; Wang et al. 2017), {HtL A
IR, BRI iRy . W AR, S
TSR 3 HA T R R IR 3, X R LA i 42
U S5 o B A T TR RO AT A5 B AT L
AR 37 b O HE TR, (U A AT R G
A RBIRIUEFIE X ORE, T, BN,
2014), /R XS IMTE T X LA DI RE B, (H
BT R R El o ST I I R T A R R
Wr SCAFVE T, I A0 = H R 5 5 5 A AT 25
o MTHEFHAZAS20S 5 EHE/R, X
FFAT LA S 3 B PR A — g A 2R, PRI AT RETE
AR A5 —E VE o MERFTE 2 AR
£ RERARFR AR, AR S L 1 1 ) 52
B AHTR, EUAFEE — o R BR M . (1) BEF %t X
FFOIRERINH AT (R, XATH)
TERBE 91k, AFRYE SCROE fEAR 200158 vh R S
FARRHEEERE, KE, 2017), N T 4k i
5 AFIME R, L ™, SEE 3 SR T AT
Ja s =R AT .

Feldman F1 Siok (1999a)%& B, AT HYTE IS
AR S . PR 25 Ak AR ZE (2008, 2012)
BRI, SURF IR BB RN S AT R AFAE 2 S A58
HAEM : MRS, &, RARN XAFRiE
ST S AR T, AR XA R X
IR, Free 3 T, AR Y SCAF T8 SCI
IEIHIE P, SR RN EE T AE(2016)K H XAFE shi
ARV ARF i AR B AR 0 SO rh i B [ 3k
B, R AT BRI, SR SO S 3l
WU — R 20 A sh e . A58 A EL B A £
JE SR AR AT A S A I ) SRR A S A A 3,
BURYOKSF AN E 3 IR 8, am kg8 FAE
b OETET R SLE, TERS LR, XA
b - E B 25 R T R S H B 1
(RN, SR CAEDL I b A5 80 T 380%, I

HAFLLRn T o X —aF g 1 5 DA i s 45
SRR 3, BTt A AR E (OSSR
ZERTR TS (2008) % AT AR PP e 45 51, AT
FEBE IR SCAF (« F RN )3k G A, O
S5 0 s (2) SUAF A ia U HERR 1 il L
T, AR SCAFAVE RO W, Refs T &
LA SCARF U SCIR I R

AR AF 5 3 8 1 T — 28 SURFAE T 75 )
A H RS SRR GRS T A DUFIE 7 i Y
AL RGNy, DU IR T3 B A )
26 RGENE LML R G0 T 45 R GEI A7 10 B 2
W, PR TR R AR G A RRAE, T SR 4%
RGN AL L, OGS ML . 7
WA 28 RGZ 0], TR DL AT o IR A .
DU 1] 2 5 RS A SCAT TS T LA A 0 245 [i) 1) 16k
G538 P B IR T 2% R G, T AT TR 125
ShSMBE RS S, RS 3 A B A TR AR
K, HHE, 1993; SR, EIH, BRI, 2014 ),
Ding, Peng Fll Taft (2004)42 ) T 17 A9 IA i T
B, YOG FINE G RRAE . 30 . AR
ES YA K, DU T e R BT FE . BB
FERTR AR (2012)4 LU LR RIZE A, 42T X
FFAE TR G5 P I RAEAEAL AN, A
HE T AR 4 AR, H, RREKE . R
IR R 8 TRl M R G R AS b, A
K& F il UM RG2S i, SURFIBRES 25 A~ D)
KRG, NI SGE R TR IE . 7E
DUF NS, BERT DL#E i R — AT -3
(R3EE, ] DAAE B3k SCRF/KOT- I B0 5 SR
FHIRZS 2 25 5, s sh B B R ey T, A&
TF 5 &35 SRt T LG 5 5 — RS AL RDR i B . AHIFST
SR & PR i R e | W (S5 P L oy = ) A R
B 5 5 SCEW B, PERDUF 0 22 5176 T SUAF
W SCIY LBy ) RN S S L B AR AR — 3
R Wos, s rh R, —3SiF 54
—E DU O 25 S 2, B RT DA, 2%
S8 o SCRF I L B Ty 1) 5 PRI B H 5 [ 2
TR AR X R, 4 SR Bl R
(SOA =43 ms), HEIE T XAFRRIE R R, XAF
5 B B ) — BOR S — 2500 DU 19 S0
ANepe RS AR, B SCRFE st ] i
(SOA = 72 ms Hl SOA = 243 ms), XFFif XG5 T
WG, A ISV S N I 28 5 i 2 . R, T
DI, 76 AP SCP s THEFER . W, <§7
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TERE 5 FA B hER, s 17 F i L
5B S B, e F o mm B RS E R
LB T, 8 s IR AR, XS STy
) B W S sty el B, TR O S
“CF PR DT AR, SRS TR TG, O T K
TR T MR ROV B RR, 7R 2 AR A AR S
WO, R B BT S ) T R N AR T
H4E Ding 55(2004) 14 R 5 5 F kA1 gk 1
(2016)IRIF T, WL SUAF BITE UAFAE 288 SR AR
B SRR B, AT R BT ARG 288 X
(PTG o I, SCRF<TF AT LB 5 A 5%
i, el LUSTEFAS, micf s 5 F4
KENVE. T2 3 R SCAF § R ¥R A
TR, KBS BT AR DU A B T
W, IFHE P EA AR SEFER . Bk, &
ReF AR FA Y, BRMERBE T 5FA
KIsE, TR BF BR8] T30S, BLopk
TRTEXT ORI SO TR A7 7 2 B AR 3 1A,
DUTE AR s 7 sl il 1) 18 SCER g AN e 38 )2 IR
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Abstract

Recent approaches on embodied cognition and theories of semantic and conceptual “grounding” have
emphasized the role of perceptual and motor skills in language comprehension and action understanding.
Evidence on the role of sensorimotor information in language processing has been obtained from behavioral and
neuroimaging studies. These findings have been taken as a support for the claim that language is understood
through sensorimotor simulations of actions and events being described. The theory on Perceptual Symbol
Systems holds that the sensorimotor system participates in the language comprehension process, which is an
empirical simulation of a situation through a series of complex language cues. Chinese characters may show
different characteristics from English words because semantic radicals are linked with the meaning of these
characters. These semantic radicals may affect the embodied effect of Chinese characters.

In the study, authors used single-character body action verbs in Chinese as experimental materials. Body
action verbs are words that use body parts to perform mechanical movements. The directional semantic feature
of body action verbs reflects the direction of physical space and can be perceived. Experiment 1 investigated the
influence of semantic direction on the spatial judgment of an arrow direction in the motion channel under whole
word priming. The repeated measurement design of 2 (Chinese character embodied direction: up/down) X 2
(arrow direction: up/down) was adopted. Thirty-five participants volunteered in this study. Experiment 2
investigated the influence of semantic orientation on the spatial judgment of letter orientation in visual channels
under whole word initiation. The repeated measurement design of 2 (Chinese character direction: up/down) x 2
(letter position: up/down) design was used. Thirty-eight participants took part in this experiment. Experiment 3
investigated the embodied simulation of the semantic radical and whole character under the radical priming
paradigm. Chinese body action verbs formed by semantic radicals “F > and “f ” were used as experimental
materials. A within—subject design of 2 (priming type: semantic radical’s priming/control priming) X 3
(character type: consistent/inconsistent) X 3 (SOA: 43 ms/72 ms/243 ms) was used. Before the behavioral
experiment, the participants were asked to hold their hands up for one minute to reinforce the bodybuilding
experience of having their hands above and their feet below. Character type shows the direction and orientation
between the character and its semantic radical. Consistent character type means that the character and its
semantic radical have a similar direction and orientation. For example, the semantic radical “f ” means “foot, ”
which is below the body. Thus, “¥%” is a consistent character, whereas “#k” is an inconsistent character.

Results suggest the following: (1) When Chinese characters are in a downward semantic direction, the
downward arrow is judged faster than the upward arrow. When characters are in an upward semantic direction,
the direction of the arrow has a null effect. (2) Chinese characters with upward semantic movement can be used
to recognize upper letters more quickly and characters with downward semantic movement can be used to
recognize lower letters more quickly. (3) In the middle and late stages of Chinese character processing, the
response of consistent and inconsistent Chinese characters is significantly different, indicating that the semantic
radical is activated from the middle stage of the Chinese character processing until the late stage.

The present findings demonstrate the following: (1) An action—character compatibility effect is present in
Chinese body movement verbs in the movement and visual channels. Understanding Chinese body movement
verbs is a cross-channel embodied simulation process. (2) The semantic radical activation of the phonogram
starts from the middle stage to the late stage of Chinese body action verb processing. A semantic understanding
of Chinese body action verbs has an embodied simulation at the whole character and component (semantic
radical) levels.

Key words Chinese body action verbs; semantic radical; the whole character; embodied simulation





