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G RS KRB DR S5 AT M5 BT, TR 3 475004)

BESFRAESE AL B2 BT ) — D 24U BB I EIE YO, RS T i, MRS LUA
BRI OO AL T G 5 1) 25 ) 5 (A5 S EA T BR AR o ASBIE TSR R A S R LR, B M R AU A&
TS AR R AR o LR 1 e BRGNS H B R A b e B TR AT ) AR, B AR R R BT EOE R
T B — AT m B n”), ZORBON HARY AT H B SOV o A5 R B, AU A B ) 2 [ AR S H AR
Y B L B — BUNE & T — R NT SR, A—B 5k 17— RA P3 SR %4 R /R, g
FIRE SN 2377 A [ il 23 0] _E—R e R, AU B TR e T BE S R AL E R FI T, IR A )
CERAR 1) T 500 R A — B A, IR TR, R AR T 50 0 s SR 5 — ARk B I 0 0

GONFIN T B Be, AU T HAT A B

PLE 2 (WA LS RAE,; SR, R EAA
B842

1 515
WUE 20 110 22 G 2 DAL 0 B2 AT B 55 ) — T
T, ST IA S, A T A2 2

J& TAEPHAR IR R Ge, MEEHIRA SRS Bk
() R0 15 Bl S 43 B Y, T AR AT A A ot Bk
Fo MEGRIEME SIS, ML Sk
31 sk 1 7 OO A S MR AT A A7 O DL B B AL
897 RS HR B T 3, BRI A8 12 3 R &5
TEAR KRR RIS T RS, Fit, 7EME&R
il I R 3 R b g SR O Y B AR 2R 56 25 O O
S| K HIHE 35 Bl Z2 48 1Y i 3l (Barsalou, 1999; B fill,
Mhore, mHgAs, 2012),

H A, Mok Z W58 3 & 3 (Zhang et al.,
2013; Estes, Verges, & Barsalou, 2008; Schubert,
2005), F AT LLE i R0 68 i Sl A g 4 7 2Ok H
TR RAE, EMEEIN Tad R b, MRS DIE B
LRI 20 M e I 55 1) 2 () 7 (A5 2 AT B
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Fbin, 78 Zhang %8 NFSCERH, B SC7E B 4 0 P ok
HE e IR W Sl e 1o W s A [ W N R 40K 3
AL, Flane g PR, AR RN L
sE TR TR p s 7, Bk
X FREA TR N . AT NEE R R, M)
T G 25 () 5 1) 5 2 J5 B AE B e b S B0 o
— 5, Bl R H B S ARG | RS, S
Hh, BFLEER BN, ZSE L T N1 A P3 A
By o MR T A =B, RS ERE R
160~200 ms HF[EIET Py, — S0 09510 178
N1 WEIRSE R, HX T80, ARl 2R
) 250~400 ms BF[HITET PN, AN—BEAE T 16T IE
Sy P3 YR K L LA b T AT R RIS, B
FEAINN, X HAG Oy ) B S RES RN AT RS Bh
TR AR E GBI, WU, YR
Ly —ME AR, R 7R 0 R R PR A £ AT )
R, A B BRI X — MR AR, B
SN ZE TSR R ) R GRS, TR Tk Bl i 7 o7 )
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WHAT: 55 38 A 1 520 . X SEFST UL, FEMEEm T
M To R R R S SA KBS e, FHREL
H B R0 1 T8 2O R S 1 AT LA o T Y (B i 4
2012).,

R SE A5 1 3 S R AR ] LUE S 06 52 B
P i 5 O BARSE Wy i BE AT RAE . SR, 38
AR AL, FE AU 15 BAT B 22 4
Bl SR YT Re AR . BBV, A
KA B0 A B A DL R RS, SRl
SRAEA BT AT S YR RN AER Y o Hednxt
TIPS, MMIEARF . AR, Wiloas],
MR BB Iy, NS FIEis sh & R 24
WL A A A AT, LA AATT AR 3 25 TR) o
“ PRI R FRAEALST Y IFN /N AT X
FEIA, TR & — A, HRd L 7E i )
R HERZ

BEAR B B 3R O NS By 198 32 20 48 5 il
ST A A SR 5L, B4, TR A& o
iz B 22 95 2 [a) J2& Afn] & A= Bk 3 19 (Barsalou, 1999;
Boroditsky, 2000; Glenberg & Robertson, 1999;
Lakoff & Johnson, 1980, 1999; 5K &, J5 78 ML
%, B®RIe, 2013)7 2k A MBS (conceptual
metaphor theory) BYUEHEZRI, HI%Ei2 3 28 55 A4
G A& 22 18] AT LE A R e A e A i ST IR R
(Pecher, Boot, & Van Dantzig, 2011; FXElSE, 2012),
I B, AR IO DL B AR 2 5 SRR R 42
WS (HPREEE) 5 e FUEE —iz 3 28 90 AR DGR
A EL B BT R AL R ARER, (FIAR
T 558 1 R A 58 WORT il G R A8 1) FRAE 5 B i
(LN, 2013), P, XA EBE, FATEH
W R AP B B A T 1 5 O 2 A
77 (R AR, 2013) 0 BEAN, 4 2R ot H 3L 7E
o TP B8NS 4 1) 44 ) i AR B AL i IR A T F
ftii5f & B (Schubert, 2005; Ve, 2010; T 38,
2013), HHBAEFFRIRAEAM L, SRR B
2 18]t BUTE B TUER I, # iy S SR [R)AE,
5 TR 5 3 TR A L, S ACRARAL T ) 9 4% 5] 1 2K
TE B R AR, By Sy SR . R AR B (2013)7E
PUEESE N, A Stroop =k 8 T AH
AT DA ER SR FRAE, & v DU RN RRIE, (B,
A BHF5E 3 (FLE N, 2013; Zanolie et al., 2012)IA N,
i Iz 18] Stroop A Bl BE- T Eow il Rk I 23 18]
FE AL SR, AT TR S 56 T R S i ), 45 2R 2
A 18 B A AR A R 2 1 () 467 22 () 1Y) G e O 3%

RN REAR AT I i A ) BE 2R AR 19 A Sl o I
I, Zanolie %5 At FH 25 0] v 2 1) 3w =06 b 3k 47
THE— BT, EMATE L b, B ekl
W 52 LA 5 v e g el (i, SRS AL AL
fro ZJa, BRI PR B H PR B S TR el
JEF R H bRy bk, 53R BN, X TR, 8t
RO B ERAE = AT 1) 2 5 AR S5 T A B
TR R PR AR T A 3R], B R AEAAY T 17
ZJe A ISR B T RPN B B T, ) Ah,
0 FEL 235 SRR s, 2 R BE T AR A A B
F PR 160~200 ms A ] 7 PN —4~ 5 4] A 4
N1 PPEIR SR, IZ o W T 28 (A B A
EHR ., XEERFR R, HR AR R BN ToRE
% [ Sl W A B TR S - E R, A
V38 B 295 AT TGRS TE BN & R 1) Sl

SR, BTG S0 T B 5 o R W4T 55
(A2 M & 26 B T B B TS AR AR Y 2 1 il A
BT 8 F Sl BRIS IA A, X R M & AR A
AL I T B 53— S8R IEEINR, X RN &
AETE MR A IA I T B BE . b 4N, Zanolie %5 A Y AF
FEHRAN I T B AL N1, I B T4 B 0 R o
RS SR, Zhang & ARIBFGE RS TR )
TN TR N1 R IHIE B2 P3. IRIL, AR SRR
(1) 2% [B) R 2 5 2 R A 0 m TR Be A8 3 T A
BE 7 AT G AR 0 TR B S A A S
1) 52 M) J2 22 A 0 20 7 7 S 300 2R o o B sl e A A A
T T B 0 s U R e B 7 A B B[R] A 1
i BIHRACN IR, XL EAEW . LA, &K
VU AR SCAR TS 50 R AU il 5 R A 1) T 2 75 A
TEES, 4 E 25 458 S HE

RIS S B 0 TR B, SRR A G
HL R A SN T B, SR ERP HAR T LA
FRASHE it A s 0] o T AR . AR 9T 481K FH 25 (o) 4 2
SE AFFEIE, X B SO 5 N AU A ) SR AR
HEATIR ARV o ASHEFETIM, AN SR XA 3R] ) Jak
RN LA H 35| & X R 7 2 R B R, R4,
MR R S A RS H AR 7 A —
e, FIRLA (P A N IR S K (P1 fl NI
43 #0 RN B B A0 T A %) AR X R M
F14) JE ST AT L7 S 309 JH0 52 i T B BB R g U0 1) DA T
LR B 5 B0 07 B R BT 55, B4, #tnT LA #|
— A HIIE 4y P3, I HAEAR KM TIBELEN
PR 2SR
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2 ik
2.1 ik

MR K2EREALIMEL 16 & K 2F AR Ik,
Hirp 1 AR Rl 15% 8. ARk
15 2, Hoh A 8 £, & 7 4, MAIEHR, ¥Ih
LT O DIET AR S 255056, AF IR TE
20~23 % Z M (CEIAERS 22 %), LRI 4T —E )
R
22 IR

KM E-prime H#AFEF. HaCHMK, 14.7 9551
IR B (ST PER A 1440x900 60 Hz), ki o B 45 M fi
[ BrainProduct /A 7471 BrainCap 32 3 Ag/AgCL
AR IE, BEARCRAERR 10-20 7R RS, [REHERE
7K - HIR EE R MR R, MR I SR A AT R G R
Ag/AgCl LRI E SR AN ) EEGo
2.3 M

60 K A AS [RIHRML AU B 3], 30 A AL T)
T (F g . #5%), 30 MR (Hhan 5 T, 4B
N)o LI URTT, B eX X L id g 1T 6 s R
B VAL . R, XA IR(M = 4.72, SD = 0.71)
FUERAL ST/ (M = 1.88, SD = 0.52)Z [l {9 F1°F-14
STIFATHN R T R . R RN, SR AR
BORFERU SR E 225 853, F(1,19) = 104.33, p <
0.001, 55 4h, ST FRA I 1) 7 i) 41 TG b 2
%5,
24 R

SO A B L E T, el TR E
KT GV G 1 5 i 25 PN Bl R 77 S0, o e B 1R
HZ) 1 K, KA 1.97°, FHMMA 0.95°, faiE
BEMLZ B, HS N 5250 A7 W kbl . 1Al 1 S sE
W FEE . EES I R B i, B O A Gk
IO B, 25 S5 R 25 g S B ) B B i)
FNERA R0 S99 S imt, S 90 IE 521K 5] 90% A4 ek
TTRAMEE . GIGRE, Tk AERLE,
IESE A — e, 45 240 DRI, X RS
T8 0 o B T e K AR I 3000 ms IE SIS T 4R
B, B SEAEBR AR O B — N R A5+ 500 ms,
PR R RN A, SRJGTEBR AR h e S 3 —
N ANPIFRLE, HAan«o> . BRI i F X%
NIRRT ) AR T R, S
B, FZETF e fesd & <D 8, X
PRAT iR, FZAE TR B e sl & 1Pl
LHHH— IR 450 ms, fJ51ERHER Er e

TR A TR B n”, BOR A )
“m” (R I i A T A9 B4 4 B A b B9 “m AR 28 (“m”
P& R ERY<TRE), B n By R A T
FEHCHE R b B “n bR 4 (o bR B R B B RO KR

TR oA T AR AR PR AR 2 1 F . S28id
T, BRSO SRR BEAT I WTE 55

Z5 Bt 500 ms

E3 I g

2.5 EEGiEE59#H

KHTEE Brain-Product 2] A 7™ [ i HE 12 5%
ARG, A 32 FHCKARM 32 FHEMIEICSE EEG,
FEHh S TAE FCz Ml Fz B b 5 b, XUIR M
2B T KRR L (HEOG), AR R 42 &
Wid s H IR (VEOG) . IZEHFLR S il
Ko B HARAL Y Sk B ML BHARHFAE 5 kQ IR . U8
AT 0.05~100 Hz, RAESIHEN 500 Hz, LI
B H-FLEE R B WAL 2 7% 04T B 2 (Offline) 43
Mr, BSLuedl r9{iE & 50 Hz (12dB/oct), IR T
+200 puV FH AR DB AR . XF B AR RSB B
) A5G F R R AT A0, AT IR S B AR R S Y
1000 ms, K2k HbRF B AT 200 ms, H X
A TE A SN i B AR BT R EEG #E1T
M, AR BRSh . WLHL A O (4 B 15
VHERS o Fi IR B X EEG #EAT43 2880, 345
—F. AP TR ERPs thdk . dEASTT
AT I e AR AE 80 YR LB, AT LA AR
TR (14) i L S RS-

3 4%
3.1 ITAHEE

1 B AR BB, Bt R T Y S 1
N BRI R N3 1 R, Herh e AT i)
Ak 9 BE AN B 01 v B AR B 815 s o7 A SR 385 I B o
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T3k, AT F T B O B R 3 3000 ms,
BEFURN B BE S B e 2000 ms A4 RIS AS B oAt
FEIX A RS B o R BRI, N s R T
BF/NTPHAREZE (M = 919.99, SD = 391.21)fH)
AR o B, IR A 5% S L IR 6.7 %,
I 85 e ek BB AV S XA A s o 22 R 4.1%
XF SN IS0 2(A ) 2 B ) <2 (L 1 28 B Y B 52 )
Tr 22 T8 R R, B RARLN FE R0 (F(1,14) =
0.01, p > 0.05, 3 < 0.001) , {7 &2 HIfY F 2L (F(1,14)
= 0.88, p > 0.05, 57 = 0.06) Lk S AL F) FEHIFN o7 ' 2K
A2 )52 AR (F(1,14) = 2.93, p > 0.05, n; =
0.17)#FA I 3 o WP iR 38 kA 7 A2 W et 0y 22 3 A 45
WHIR, SOHZEAE EROV(F(1,14) = 1.34, p > 0.05,
Ny = 0.09) 7B I F R (F(1,14) = 0.17, p > 0.05,
ny = 0.01)LL KA 2 R B 2 A0 2 [] ) 58 HLAE
F(F(1,14) = 1.30, p > 0.05, 3 = 0.09)4B A . 2 .

F1 BHRFEIANNES AT RN (ms) FIEEHR R (%)

(=13 &) TR
- i i T
LRI 698.75£184.66 704.62£199.13 7141422128 691.43+190.25
AERE 1.7242.45 1.17+1.57 1.67+1.83 1.94+1.96

3.2 ERP #iE

FATH — BRI — BT 1Y AR A
TR BN 4 20 B S AU 2 )5 B bR
TRk AR B b7 BOE Z i B R ARAY 1)
M Z )5 B AR B: BT 5w T 7 B — 3 Y
Z T B R R A TR N 2 5 H AR B R
He T 7 I ECE Z A B R ARA e i 2 s B bR
TRk AR B b AR — B . R B Y
A1 2 BRI A7 B 2 T ) B N UK D T A g 3R A5
ATHER) PL AN 055, PIULFRATNAGESE T — 205
PR —SORAR 2R AT TR B, R8s
BESUMN B B — 85 AN — 8044 T B ERP
(K 3)FIHIE EI(8] 4), 7E7 BRI BB &
P1. NI 1 P3 =Fp A %53 . AR5 C A WF5T (Zhang
et al., 2013; Zanolie et al., 2012), X T E 4 P1
N1, EHFERIX(P7, P8, Pz)FIFLIXAY(O1. 02,
Oz) -4 e M AT 50 H7 o XF T BRI P3, BEHE
BIX(F3. F4, Fz, ). TiX(P3. P4, Pz), X
(C3. C4. Cz). #-—H X (FC1., FC5, FC6), H
TR IX(CP1. CP5. CP6)MI -1 i 4750 H7

MR AR AR S5 0 H 1Y, ASBIF5E H0

FRRBIB PR P1. N1 F1 P3 =RhIE #6470
BT o AR5 5 A5 5 B8N ) 2 30 25 A (— B — 20
Frifs & 1) ERP A SR i, X P1 AT NT 5%
SR 2(—80, A—BO < X280 2(TR X, #i
XO)MI B P S50 3T, X P34 R S S5
2(—E . A<M XA SEIX | DX, Haex
Bi—rh e X =T ) B B A P SE IR T AT T
RS HT o RPN AN 5 A LA A ST A I e
TR, JFHE T &7 22 00T, HE H A A
EE I

—5{uv Pz
NI
L
200" 240 /800~ S X, VR

si 1
P1
—— Bt
/ - - RS
10 \ ~ AR P3

K2 18Pz b, —EAMFSA BT EE

Pl 2R )5 80~130 ms HIAYH —IE
D =0 T SR TN W o (S I SR @A
(F(1,14) =2.57, p > 0.05, 5 = 0.16) . JI§i X A =R
(F(1,14) = 1.41, p > 0.05, 175 = 0.09) )}z S 56 24 Al
B X 2 A 1 52 AR (F(1,14) = 0.16, p > 0.05, ;=
0.0 A,

N1 2 MR IS 160~200 ms 3R 45—
WAy, J7 AT A R R, SR AR RN
(F (1,14) = 6.72, p < 0.05, 3 = 0.32), R—E &AM T
(AU e /N T — SR A B R o i DX SIS 1Y) F2 2500
(F(1,14) = 0.01, p > 0.05, 53 < 0.001) ) JZ 5L 56 £
i DX 2 78 ) 7 22 BAE R (F(1,14) = 0.93, p > 0.05,
nh=0.06)4 R,

P3 JE I R BLS 250~400 ms H LAY =4~ 1E
WAy, J7 BT A R R, SR AR RN
(F (1,14)=7.51, p < 0.05, n3 = 0.35), —F 5T
PR /INTAS—BUERAF T BB o il DX AL (4 =200
B3 (F(4,56) = 4.31, p < 0.05, 75 = 0.24), H e X iF
K o SEI0 258 U X 28 A0 9 58 BAE FHAS 18 3%
(F(4,56) = 0.40, p > 0.05, n> = 0.03), UiWI1EAR[F2
RUFAS [ i X A2 EAE T 7240 P3 IR 22 % A
Ko
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K3 —HERMES AR BIE E

4 g

ABFFERFHFAAA R B AR, HERMEAT
AN T BB R s SRR, AU A e
s AR PE S E AR R LR AL S — B B & T —
ANTERIY N1 B, A —Zmif L T — R P3
PR o TRA I TN 27 2 [ Sl 25 ) L
— T E R R, FER S BT TS R R A
— BN o XA TR SR aT LA S e i T

Wi 51 B 1 7K P 1) SR S0 TR I T B B s i) B Y
g FIWAT 55, BOWE M T HRA N, ZA8
BE5 DM A — S0k, R & 30 5 A oY
SERAFTEW W22 5 o

AT ESE B, RAEEABIgSTE BN E
FRFANE, B, M AT RIS 5
o) T A 7 A — B, e SRR W e
P, AU E N R B S AR AN 3 o %45 1e
Fl Salillas, El-Yagoubi fll Semenza (2008), Ranzini,
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80 ms—132 ms

240 ms—292 ms

134 ms—186 ms

294 ms—346 ms

186 ms—238 ms

346 ms—398 ms

~134 pv

0.00 pV

1.34 v

K4 —EEMFSA—BURMF 2SI 1A
TE: R TR

Dehaene, Piazza #1 Hubbard (2009). Zhang %5 A
(013 L5 2 — 3. #R1MI, Zanolie 55 A1)
WG E IR, B R & R R AT e A7
TERE IS AR o 1 LR S5 R — B s A al
fig 5 HEIR BT R 3 E A K. FE Zanolie 58 ANfWFTH
e, AR R B bR SRR Ak S B0 A% 48 38 1 A]
200 ms, A LI H A AEIR B ]2 450 ms, Salillas
S N BYBUF R 75 A5 F H B H 30 1] 0% 28 3R I (]
450 ms, Ranzini 5% A\ RYSER I} EZ 300~500 ms,
Zhang 5 A\ AYSER B[] J2 400~500 ms., HEAT AL,
X B A A I 25 e R T Y 3 [ R R A T 1)
1 E BRI O A S P04 2 IR B[R] 9 7E 300 ms LA |
SIE R B [H) B4 3G 0 AT REAE — E FR B B T AT A
Ry,

RUEFT R BE B & B 1) RN TR 2R Y
ZHAEM, BN EBELE LE, AR AR, M
JyiEE G & A W AE RS B E R A AL 8 —
B, SO EAT M N AP LS R R 2R
H KM P3 AR B Tk, N1 B TE—EUAR A
T BB LA —BRAE T B BR R, P1 A P3 A
A o G FW], K/NBU iR B e 19 23 TRl o7
BHAE,

FUN AL P BLAE RIS BLS /9 80~130 ms,
A—BERN T H—2R M T TR B I . %
KIE Zanolie % NI RAFHEZE S . AKX
2 5 0 L DR AT g 5 RO B G DG o FE Zanolie 5%

N B S8 s RS2 T 0 S0 B A B S0 o ARSE
I Ad AR IE XE5 G LT . AR R B (Zhou &
Marslen-Wilson, 1999; J&i &, 2=, 2011), F
TEXH T W B P SCF-R2 i TR, IR T2
W H RS — B B (MR 5 B, AL H, 2,
2003). 7EXS il PR IF, AR IR T A —
AT B ATE Z 00 0BT, R A
TFF P1 AR K T — 8% N iR . N3]
M, TELVEMBSE T, WIEET E RSB Pl
B — B AE 43 B (R 9, B i, B I AR, 2007)
Eimer (1997)L) X Hopf Fll Mangun (2000)% FH A~ [A]
A LI TE U & Y P14y . Eimer A0, P1 AGAT
RF T 28 B BRI TR R, S e jsent
AWALS], I BN THY . SR, 7E Doallo
HENIFE R HEA X Pl IR(EAAE{k, Doallo
A NI, PRI NT ] RE S B8 J& AN R A8 2 m 1.

N1 B3 BAERIES 19 160~200 ms, —F5c
A —ZORE T IR R, a5 R & A
i, B RS aT DAs & R BR A N1 B20E . H
T N1 B O 7 R i e ), Bk, A5
Sy ARAE, AT 8] R 14 2 [B) R 75 401 o
I TRy B s, JFR 0 A 1] T AL 18] B Y AL
BN S A iR BRI A Sl ibRak o SR,
£ Ranzini % AR SEge b, i TIECFAE RS2 g bk,
A KN o 7EdiE e 25 5R% . #EE
IR G5 RN — O i A AT BE 5 A 45 R TR B
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AT G, AWFSEESRYE B AR AT PO AR
HR BV (“m” B # “n”), Mi7E Ranzini 55 A\ fSC5H,
BARAHE PRI — A AR o IZEE RAFUGIEY] N1 2%
N5 DT 55 BRI A 56,

WEIUIIE B2 P3 HBRAE 250~400 ms, A—E4&
P — R K T BRI, X F1 Correa,
Lupiafiez, Madrid I Tudela (2006) A &% Goémez,
Flores, Digiacomo, Ledesma #1 Gonzalez-Rosa (2008)
P9 45 R —FU . Gomez 25 NI, ToRURE /R
HAnZ B LAF A TR P3 sy, 2 kil
TesAR R HARRAE 8T S BB R 25 28 o T PRl ot vp e
$EoR o1 By ARG BB N IRV R AR —BUR T
SR, TEA—BURMRTCR . IR iP5 Bg
K, TEA B TR TR P3 SR fE
S PR R 3 ) 5 [n) W 1 B8 22 O U] e e . A
IR B G R AE 5 W T 0 A5 AL [, DA
ST =2 % = D 3 A N 0P/ /S 1 o = R ez 2 S i
PO I B 722 2 W 1 1) v SO RN TR B AR,
Zanolie S5 N RIS ENEA LB P3 AU,
Tt A A 22 S 9 D PR R RS R0 7 SCAEAS [RI A G
S ESCIEA Ee, PE 5 SOfk R R Ak, iR
N BRGSO E A o, dE A CESE, 551k
SR HeA, PUITRY H SRR AR LA AT
e E ANV, AR 3mSR, X e
2007) AL, FEXS A RES AT I s o o7 A%/
Z RN A AL E R TP RS . ZE RN, AU
WL BRI SZ TP V4 J7 SO 22 5 152

BARARHIFAR RN T — L J5 Ao X i4hie . (H
&, A E AT O T LA LA Iy T AY )
M, EAE, EROERE b, XTEE A IR T
T R B, T BE 23 SRR e may 5 4 7 4k 5 1k SR A
FUE BN T, AR5 AT DR H A T A
M 2258 o Hok, ARWFSE ] ERP HOAR SCH: Y 2 1 1]
INTRERE, SRT, ERP 25 [A) 73 B AR B4k, AU,
A WS A] LK ERP AR HTEMRI B R ARSI
(i) 7R0172 ] 94 75 1T B IR AR A A & ) R A )
e, JFRAUT By in T 09 5 SCIe pioE v 1 BOR,
LT LU 7R R 2 B =01, i HAY
B T IRASRWIAC I T b 2B

5 45ie
ARSI HE & M2 B sh s AL 38 Jr B & ng =8

5 R, I BRI S8 ) 45 25 1) 5 B — B 7 &,
MBI THERE R, A e o T 5 301 e U

BB, Jf— ERrEe B AR T B, AU
SRR U 7 S22 57 IR
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Power Shifts Attention on A Vertical Dimension: An ERP Study

WU Xiangci; WANG Enguo
(Institute of Behavioral Psychology, Henan University, Kaifeng 475004, China)

Abstract

The embodied theory of conceptual representation hold that conceptual representation is grounded in the same
neural systems and the way of conceptual processing is simulating and restoring of body experience. Power, as a kind of
abstract concept, also has the physical basis of sex, and metaphor is a link bridge between the abstract concept of power
and the body perception experience. Human can use these “up”and“down” spatial concept to describe the power
concept in our daily life.Previous studies verify the existence of the metaphor between vertical space and power mostly
from the perspective of linguistics and a large corpus. However, little empirical research is concerned from the
perspective of cognitive psychology. This study extended the domestic and foreign related studies by showing that the
perception of power words could affect the processing of subsequent spatial stimuli at multiple stages.Based on
previous studies, we hypothesized that if the perception of power words automatically induced shifts of attention, we
expected that early ERP components (P1 and/or N1) would be enhanced when the target letter were presented at a
location congruent with that implied by power words. On the contrary, we would expect to observe a larger P3
amplitudes for incongruent than for congruent trials at later cognitive processing stages.

The present study used event-related potentials (ERPs) to explore that thinking about the abstract concept power
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may automatically activate the spatial up—down image schema (powerful - up; powerless - down) and consequently
direct spatial attention to the image schema congruent location. 16 participants took part in the study. One participant,
probably for misunderstanding about the assigned keys, was excluded from the experiment. In the experiment, each trial
started with a fixation (a ‘+’ sign) of 500 ms followed by a centrally presented word reflecting a powerful or powerless
person. The word remained on the screen until the participant decided whether the word reflected a powerful or
powerless person. Participants were instructed to respond as quickly and accurately as possible by pressing one of two
keys labeled “D” or “F” on the keyboard as soon as the words disappeared from the screen. After a delay of 450 ms,
participants were asked to identify a target letter (“m” or “n”) at the top or bottom of the screen by pressing one of two
keys labeled “J” or “K” on the keyboard. The presentation of the letters “m”or”n”and the top vs. bottom location were
equally distributed across trials. Thus, each word was followed once by a letter at the top position and once by a letter at
the bottom position. The response mappings for the “D”. “F ”and“ J”. “K” keys were counterbalanced across
participants. The electrophysiological date and behavior date will be recorded.

The reaction times and error scores for the power condition on the target task were submitted to a two (Power:
powerful vs. powerless) x two (Position: top vs. bottom) repeated measures ANOVA. No main effects of Power and
Position or an interaction effect (all p > 0.05) were found. The analysis of the error scores also revealed no main effects
of Power and Position or an interaction effect (all p > 0.05) were found. The ERP analysis showed larger N1 amplitudes
for congruent trials and larger P3 amplitudes for incongruent trials.

In conclusion, the present findings provide further electrophysiological evidences that the perception of
words identifying top or bottom objects can automatically activate the spatial representations implied by the
power words and orient spatial attention to subsequent spatial stimulus. Moreover, our results suggest that not
only early sensory processes but also later cognitive processes are modulated by power words with spatial
associations, represented by larger N1 amplitudes for validly cued targets and larger P3 amplitudes for invalidly
cued targets that violate the spatial expectancies. Spatial location relationship of power evaluation for revealing
the neural mechanism research of power consciousness and ranking of thought is of great significance.

Key words visual spatial attention; concept representation; abstract concepts; embodied cognition



