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N700, F- ELia)f 28 A LMW S W A . BIFFE A SRR, Gl A& A i T RERE R B i 2= B R RO,
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I R AR

REEIR GEEMEE, AREIESE HE; ST s A
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1 515

S AR, AR R URE & i )
KR T SR SRR E 3, B, 7637 AR AR
Ry, AR S PR L 55 M A A 0 v HR
FWAEAF R, WX, Eew 1B AE
B HETEA V2058 R I 2 [m5 B XS/ in T
SRR A T B . B Zwaan Fl Yaxley
(2003) A BF 9 A B, a0 — S AR HAARHE & Y
T HEA T SCRHOCHE Y BTN, a0 52 B0 Y 2 [l o7
B o S g T R0 DL S W)
PR, BT 5 B SE A ()AL A — B 1) XF (a0
CRAEIAE L, Kb R IAE TR ) ] W R
HRTA BRI RN RITE b, “Ra71E
;125 % DA KA ] 5 67 5 BRI, 3 A [
A7 B IS A 23T K o 3K BRI G it 2 B AR S Y
“2% [A] B G2 R4V (spatial iconicity).
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JEMUR T A e R . BB AT, X Fh AL
FWE T —H E sk g e B R . AR SR IZ B S,
Xof A T SR A g LA AORSE T X1 R 1 R B A
L, BTE R T RARRE SR XS I, 2 A Sl
AR X SO e S R S A2, B HE B {5
B EFRRBERT57) o R R 5 A 23 (Al 5 B
SR, FHA R A BB AR ph oS, 2 33
VT SR B A G, 36 R A ] B 4 P AL (Estes,
Verges, & Barsalou, 2008; Zwaan & Yaxley, 2003),
7 —IRE 55 W (Symbolic theory), tHFRAN AT
SUBARBAS TS NIA Sy, 55 B A IR T
1) 5 1) 2 1) B IR 25 OC &R, DT 4 SR & 9 2% (Lund
& Burgess, 1996; Markman & Dietrich, 2000), i i
X 18 25 [8) T G R0 B AT 8 2 9 28 1) £ A 2 )
B S R RSB, a0 iE ¥ 5 % (word-order
frequency, BIVWTRITE TS & {00 FH 3 A bt BEAY 58 )5
JPEYMRA) R TEANTIE S &5, 25—
XF B EE BT (f51) 40 2R 28 — R 1) Fe A — B im) % 9
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HE BRI (3] << R by — K 23 ) BT Sy o DL, 3K ] IS
A 22 5 G BT a0 i i T T S
W28 BB G008 T DL R 5 e i R R e, e
BAE UL, TR AR B 65 T R {F B (Louwerse,
2008).

DA 0 5053 30 R0 T PR AR AN [l 1 PR 2R (L B B
& )X M i 25 (R JE G RN R AT T AR, i
ARFREIN N, SR BB Rl — &R
Bk, Wi ke Z g5 5, A Lefifg
FISERRE (AN B B 1Y, BASY), A LA AR Ry
fE (AN 5 /55 1, dEBIAS ) (Barsalou, Santos,
Simmons, & Wilson, 2008; Dove, 2009, 2010)., fEl
Bt b, A U4 AT 5 A7 R 5 (Symbol
interdependency hypothesis) X} 45 [A] 2 42 P50 i7F
rirRE, DO ERL SR A T fe b, BB Ak
F AR BRI REROE, T R LR
DU I ke AT 55 5K K S 36 4B} ER) 47 1% (Tse,  Kurby,
Du, 2010; Louwerse & Connell, 2011; Louwerse, fi]
Jok, ABEAME, B, BER, 2017) HAIN T B
25 [] 52 B0 A BAGR) X, 7E TR SCOC FR HI BT 55 (an
ST TP A ) A T ORI ) A ) e A R (i
BT TAE RS AR AR 2 [ R A% W
55 v (D D i) % 2 (R A7 2 75 55 0 5 48 e A — 2,
SRS R IR A N € = S SOV I (B!
(Louwerse & Hutchinson, 2012), AH{RHL, X5 3 AE
e 12 (8] B Y S B AR & AT 1 SCOC R H
BF, A SR AR AT 2 B, D 794 ) £ 3] e A %
XF 5 2 TE A 852N R A S M) B, T A SR A LA
PR IE R I, TPk R 52 90y 25 (8] B 0T 55
(Y52 M B K (Louwerse & Jeuniaux, 2010), X EEHF5E
Y], BB HZRMIEF R RIS 0= BB 4t
ROwErh TR AR, ARSI AT: 55 AT BHRR SR AN [
MANE . YA 55 TR & 118 5 RRAE R, )3
TSR B RN T2 ¥ T EZAEH, i 241E
55 R E R M ERRIERS, W B(5 QR T %
ERL

WEAWWITE, KT 25 TR AR A R LA
By AR B AR S AT SR T S R 1 . —SEAf SR
B, H T R AR A B X ) e R 2
PRI T B 5 4 0 i A 40L BT AR i Ak 2 42 (Binder,
Westbury, Mckiernan, Possing, & Medler, 2005;
Holcomb, Kounios, Anderson, & West, 1999; Laszlo &
Federmeier, 2011; Wang, Conder, Blitzer, & Shinkareva,

2010), 5HHAFE R, fRMETE HH LT If

WA RSS2, R AN L 5 23 ()]
LS o SRR AT A0 LR BIE I 25 . AL
77 TBTESERh G AN TR P B 2 ) (R 2
e A5 (A ) B TS, T 3K A RO AR A e e Y
b 5+ 4F FH S2 30 %) (Meier, Hauser, Robinson, Friesen,
& Schjeldahl, 2007; Schubert, 2005; Stefanucci &
Storbeck, 2009) ., 38 i:f By A B SR, VESR B AR
G R Ay e R ) 2 TR M S =2 TR T
()% BB &R, (AR MRS R —Fh B Bk, JFA]
SR (Lakoff & Johnson, 1980, 1999). Hi it
S —AN ] AN SR I v 0 B2 I i T B
WE A Z 8] 25 DB 2 PE Y RAE DGR, IR 438 i B
WY 114 1) 5 TR 2R 2 5 1L A ol il 0 AL 22 ) 3 B S A
PRIz IR R R 7 XA R 0 5 — A
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ARWFFE 0 2 AR S, BB HRRMES
R m I FEEm T RS BIE £ £F
S AR BN A5 B G 0 i B RN T B B s
B eI e e, AL EREEHEM B, BA
N PR AE S B AE 2 <oy B ny, 20 T e
“EMEM . RABFEHR H e . A& T
t, BB PR A S R R B ik 25 E.
7 ELARER, XEAE S ] Y o SCOG 3R Y ) W (O 3
TS A5 BN )2 A5 23 52 B & B By RRE
RS 5 B 2 [a] o B0 ) B 2 Wil T X AR 22 1) &[] B
LAERAIWT OB BHE BRI T) 3OE R a2 3 H
HSCRFE R 2 7 A I A ] 2 X A LA BIF 5
i G A i e ) 1) A

FH 55 A AL | HR R A5 = ) R . iR
MRS 2 EIE R M2 R B R G W R
ALEME T Ay, IR Aqe A ad fe v, X Pi2E
KL AR A I ) AR R AP 22 50 ARSI
SR —2 Bl Em . E . B B
FRARZ (2005) BB TN R FH AT -5 R AL A & R AR
() —Fh FUULRAS, LS RAE R R ZOIE R E2
AT RAE, HILEME SRR SRS, BHRRS
T A HREETIEMN. ML, Hirschfeld,
Zwitserlood A1 Dobel (201 1)) i W55 45 Rt %
W, REERAE R RIS X BB R R ST T, i
W) 3 22 % iE F B Z T 1 Louwerse F
Hutchinson (2012)i#i 13 EEG # A J I 441 & $0 2
TACARE e ) T 119 25 (B G A R0 98 e R i v 5 R AL

oD, I HARME I E]_EFT#(97~291 ms)
TS #(1551~1744 ms), XWIESHSEL09M
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e [EVE T A b, AT R — 20 2 Hr L
0 0F 23 AV T G P S80I 532 Wi o R 11 22 5

67 2, AP BT = AR ()58
BRI R B W AR S LR (2)H &
PRI i 5 R R & 2[R 52 1 il 8 1 23 ()
WL NE; 3)H- 5 HFR MG R XA &2 [IE
AL R N R AR 22 57 WA R R)
AW e FH A G B E RN AE S S g AR, T 1E AR A
A R A (] (RN )R G AR A T A ()
B, 7R ERA b, DR E FE ] % i AT 55
B X (9 1 SO R HN KA 55 (W BB J AT 5 5 B
TN ) A (] G A% 4 B AT 55 (W b 2 B 45 2 B9
T)o AWFFERTE RGN R MG F N R E TR E
Wi 1 1 SC G R IR 2 ]I G v Wik 72 Sl ix
o7, R —F R RS T —HR S
55 By Lo B, DA TIAS 30 BB P R RN 5 PR R
2 [APJE AL I [RIVE T o ASEFE R T — Ao 8 77 =0
XTI F R HATERYN, RIR) Xy s SCREBE o s ithix
U SO S (RIS Sz %) |« 18 TG (HP I
TR SCOG FR B <18 A — A 0 > m) o) 194 T A ) X6 (L
TR SO IR RE T 53 ) o R T SCRR 2 A ) 0 4
T OISR A SO 30 B, DA o — b
1) 5 R 22 [) 1 SO AR AR, B SRR [m] 3] A AR
Fp, MR LIFRRIEFHE.

ARBFFERM ERP AR E 5L N R A F A
ESOEHEZ v IMNEO) AU Y Y SR B EA
I e 0 22 ] JE G 1 0 W 4 55 v 3 72 3] %o T 15 O 1Y)
N200. N400 LI N700 =454, N200 45 of
FEH M 5 (Folstein & van Petten, 2008; Patel &
Azzam, 2005), [A] B} E 0 8] 5 5 Louwerse
Hutchinson (2012)7E%5 [0 JE G P58 v BT & B B4 i
T DR PEE B A ARG . N400 #5 Kid SO T (1 Xk
JE, Y B SGE T G R S5 R TR N400
(Hubbard, Magne, & Langston, 2014; Kutas &
Federmeier, 2011), N700 N 5404 i3 & (imagery)
K, —LEWFSER I, Y SLIAT 55 B RN S R Y
HRIESN, 2FEKER N700 (Gullick, Mitra, &
Coch, 2013; Malhi & Buchanan, 2018; West &
Holcomb, 2000),

gi BTk, ARWEFEAI AT G R, i
PR\ R 52 B 7S (A DL R )6 22 1] 1 3 S

SCRREE, oyl B 5 A B IR (L DA F R (G
50 2) %] 4t G B TEAL SN T AR RS2 MR, S I
G Y 25 T TS AL AT R

2 SEEG 1. A3 (AL E E SR XY
IERE S ik Al

2.1 XIGHM

SRS 1 G B R Y 2 ] 2 A7 X TR X
SCRRAW s, TR GHRERGS S THE
WE A TE O T, R B 2 I MR . 52
6 A1 38 2 2 ) ko S A7 e A (] e
S AR BT (BPEFE -, R, gl
Xt R O Z Wk 22 BB AT, Rk t— 3 & 1
N HE KR SR ], TR A & K B N400 43 .
2.2 #ik

4 Cohen (2013)IHF5Y, HAHRIGEITALLR )
Az BT AT 0.8, i GPower A4 (http:
//www.gpower.hhu.de/) I3 58 15 5 7 RN & 1)
H 0.8 Frxf BBk B 15 A TEML LR B 5
AT A S 19 figi FEL A ST FE A B (Hubbard et al., 2014;
Louwerse & Hutchinson, 2012), fZfi & i RIEEA
T 30 A5 2 Bl R E M S5 A D)
T e RO B M AEAS K2E 2 300 A HEAT IR HL S 6
Hop 4 Nl Focghid # e b it 23k sh 4 ) s, S
Bz, TLSIBE, FJEHEE 26 AMITT R S
BRI T AL B A T N), SFAFER 23.8 %
2.3 SLIEMR

AHFFE I 5 G810 %F, S5 kA e 41k
7B 5 P CGE R A b, AN AR AE R ) 3 AT
TE AR X RN G G 1A R X, S P B A (G
PERIAE S, AN IEFERIAE b)) A o SOM R 7 1) % A
T T IAB AT, DL R — B % (B AR b —
AR ARG RN AR —TE B TR ) o R 4 S8 T EL 5
1, SE86 2 [ T 4% 5 2% it i il fE AL 45 =
A (DEEH 50 B RFAE B3 THE,
ARTEFERLFAR), AT R A A0 B 2 148 18] 5 2 F 7
AR (2)8 Ao Do) 2% 1) J2E A ) 9 21 3] VT (G 72 3] AN
BRI S SCiR), 2 RS SOAR 2 3B AR 6, KR 4y
FXTATALALG, T RE XG0 i X (9] < i 5
—MELC); (3K LA L B AP AS ] sz SO ) anl 6 5 2%
Wr—BO IR A, FRRIER 25 & KA X 45 n)
XA SRR E AT 18 7 S RERELR X, 7
RFTE LR OBIPESY, Fe & B U555 8 (fF
SR i SCRH ) ARG (P S 1 TG 56 ) I 38 4 3] Xt LA
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KR RV T % 5 T 20 B S g bk

S5 1 LA i) B e g BRGER AvE SO R L
TCKE BRI XS, $4 525 M8 2 HARAT Rl 28 1 77 5K
LS AR, TP A HE 4 2 (RDE G PEA E E BL
T SCAH S 38 ARG (N B T — 57 75) 50 X SURERE +
FrifEiR: 5.25+0.20, T[E), i X IJCKE =R (an
B8 )50 %F(2.99 + 0.21); 523 [IE 4 MM KR
7 B PR A SR S A ] o (A T K50 X
(5.19 £ 0.18), i X IJCIIE =R (U4 5525 %)50
XF(2.98 +0.22), EARSIAT S, BT X i SCH
S ] XA T, X i S TG 9 1) G A A )
1A Ak 7 52 DA B IE QS S0 25 ¥ 2 0, 3 SCAH S A
T SCTG T8 flE ) G RE B I . X 4% o OS2 U A
9%, ARSLG TS SO SR AR A BN
GG I A S5 0F T 1Y SN 22 5%, T
T N T G T S 5 1) X AR AR S A O B
AL, A — 2553 Hr
2.4 LG FIFER

KRR R WK N BT, A AR R
RO R, S SRS A R Sk 2
PP AR o SCEGRR Y Bl Al A B R, B R
29 55 em, B SCAESERE R RSB SRS K BT
A SCARREL S SR, T SCARHE 5 8R4 B A AR
A2y 1.5 B BSCE R, A T el ne e EHT
HR LR BB, FHAOGIE W R SCARAE
PR S o S LR W LR 2 T Hp e 5 A7
800~1200 ms MYFEALAT ]S, 76 TP SCAHE S
B ILE T R (BEPL B EIR 4 RECEA R, R
BFIEI R 1000 mso 2T e Hh gk 4 400 i Ak A5 ol <3 )
WA, SR kAt T A <3 o 5 T (R
JEE B A S PR, AR R P, AR
IR W BRI WS EACT — ik

1E RS0 AT 2> Se i bR T TR 2R ) (%
IR RS IE A REAS R]), A A a2 R S 0 I AR
FARFIW bR AE, I B8 A% 10T 92 90 R (B R 4 1
G S W P o 1B T S N VA 1 D NS 4
MR ILIE 1,

i B, 32 3%

K NeuroScan 4.5 FFHE47 ki B A5 Wic 45
SHT A FHEFR 10~20 RGP R 64 FHLLIE, 1
SN ST AMFLIE, BE 5T T 45 S XU
AREPEES % o [RIFHE R KR B (HEOG) Al
FEHIRAL(VEOG). RAHEMIF R 1000 Hz, #ikk J
FHHTE/NT 5 kQ, TELUEPCTHEN 0.05~100 Hz,

Step1: 800-1200 ms

;l Step2: 1000 ms, T RRHL
Step3: HeHEHIT
St
tali

S

E3 I S Wl W |

FFAE B LS T PR T T 30 Hz (24 dB/oct slope)
TCARFEAA IR o XA TR L AT, B IR
P . ERP 47 B A Ay il X 2 BUAT 200 ms (7 b 5
) RIS 1000 ms, HEBREE R 53B LA Rz
TE£75 vV LISMOhiE5 (F2 5 1 FSEE 2 45l
A 16% . 12%09 53 Bt R B HERR) o 38 3k 735710k it 114
I8 7 I 45 SE B A5 T 19 N200 15 43 (B 1] 2
120~200 ms). N400 5 (Hf[E % 300~500 ms)Fl
N700 B45 (B[] % 600~800 ms)-

XF S50 1 r Al T 0 U 4 1 SORE S R i
K= 2@ A/ A 250
TE4) x T X380 R EE W &7 22001, XE
1 7 A HLA XI5 R . FTARIX(FS. F3. F1. FZ.
F2. F4. F6). Hi#i—H 9t X (FC5. FC3. FC1. FCZ,
FC2. FC4. FC6). HRIX(C5. C3. Cl, CZ. C2,
C4. C6), H4—TH X (CP5, CP3, CP1, CPZ. CP2,
CP4., CP6). Ti[X(P5. P3. P1, PZ. P2, P4, P6).
Ii—#L X (POS. PO3. POZ., PO4, PO6). fLIX(O1,
0Z . 02), W44~ X I8k P T 57 A A B0HE 007744
UFRIEAR A B SLAT, RJH Greenhouse-Geisser ¥
B IE p{H-

2.5 LIRS
251 1THER

I IE% 5 s Iy B S I B PR3 A i 22 LA AR Y
Wm B (S BR R 14%), SFE SCAH e T8 f e )
TEA 7] 2 [] 52 B 25 11T A 0 BT s g i 2R A 7 T
MREAS A5, 5 R, M1 SO Sl S B
5B A — 2 A SOV (677 + 61 ms, SEXIEL + AR
HEBR, TR A 2 B R V(721 + 63 ms),
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t(25) = —2.77, p = 0.010, 95% CI [-76.44, —11.25], d =
-0.14,
252 FREBLER

X1 SCAH s TE R0 BIrids A& 1) N200, N400
N700 #47 2B FE/AFEEEIES) x
7CRAR 7 ) HE A Ay 25 A T o AR S R O A
BT RN, A B 5 B 2R AR A Y A
YERT . 45952, =/~ ERP 84> FHIWI A £ 58 H AR
FHPAR 52 et T 2805 2 28800, AUHE N400
WAy Bk F) L E K, F(1, 25) = 5.19, p = 0.032,
95% CI [0.04, 0.86], n3 = 0.17, 523 [alJE L AEA vh
B 5 IS il R ) N400 (—0.45 + 0.54 V)i
FERTF A — 2 AR5 & 1 N400 (0.002 + 0.47
uV)o SEE 1 HR =4S ERP AT B 22 5307 445 5 A G

LR L2 1 A 2,
2.6 it

SRR BTPUE: ) NEPOE S AN DRy CIE VA S /A=A
By P25 il G2 0 A S i 1 SN T A s
G 25 SR B, M — R GE AR b R IE -
), i B B H A AR G vh o i (R TE
fE-F L NIEFE- )ik T HE KA N400 855, ik
fil ERP Ao MIBEAT 3 25 5 0 X R Bt ) 1 1
TR SCHIBT R R R, & A sl M iR e A T
HIBERTL . FROOR S B TR AN R BRI T8 v
DI B S0 G2 64T B4R, F R T 3 g ey 1)
YEF, SEBLH 2 a7 B 2008 AT . IRtk, 7Eoh
SN E SR, TR R 23 [A]HSEAREL S RX f E
PEA—E, T —FE SGEE IS, Xtk

®1 EXHEREEEAMNFFELB =" ERP ROBHFESH

. N200 N400 N700
A5 SR . . -
p Mp F p Mp F p Mp
EHHHA) 0.56 n.s. 5.19 0.032 0.17 2.41 n.s.
LB A3 B (B) 81.05 <0.001 0.76 4.23 0.019 0.15 6.96 0.003 0.22
AxB 0.34 n.s. 0.11 n.s. 0.08 n.s.

@ nsAftFE p>0.05 T

] [ILIES ) kX
WX X
A =N
I\ ) : f PO >
1 “\ i
5.0
-2.5 1
200 050 300 550 800 ms
2.5 1
50+ =—— FEEMPELEIZIIFEIT
wrsl T ARG RIS 2B

B SO B R X A P A R 305 2R B &K ) ERPs. IR N . £0 A X8 N200, 35 5 5 N400, 2% {0 X i
N700,

K 2
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TR X AT SCHIWT R MERE, ik TR
N400 Ji73, Qs 1 i %) 1 i SCHI Wk i

SR 125 SR WX 1R X 8 T SO T KB T
LX) 25 ) R S ASEAEL, 3 X6 S Y s ) 6 S T
P TEAT T SO B e B 22 35 2 AR T )
JE o SR 2 75 ] 25 1) 37 ' 52 W o SCHIWr— K¢, iR
FE WM 2 [ L B AL I e e Sede 2 (i
P55 VAR SE AR, FUR R SE e AE 55
X )0 S B Y 2 ()7 B EAT 2 R R Ak FI K, L
B LN T T R RN A A G R I B 7 A

=%
57 ur‘ﬂ o

30 SEE 2. iR SR R BEXTIETE
XoF 14 2 [R] T G M B 114 22 Wil

3.1 XIHB

S 2 5 ER A W SRR X I A ) X A [R) 7
HIWrZm, FINEFHERRS S THaMEs
[ JE G PR R AE L R

SRS : (1)FEZS [ A FI WA 55 vh (<A
W) xof 52 BRI 4 (R A7 R S0 R T AR R —E0), A
BT SO R, 8 SCIE TR X 1) 25 [R) T8 G244 )
W B Sy PRI, SR BN S B T RO B A ()1
FHEEXNEMIER TN E R T EE R, Hif
FEZS RIE AW R vh, o SCTG TR EL i AR
F AR X 23175 & R N200 1§54 (3 FasiE 4
P S B A 55 e Ak AR G 1) o) o Ak 1) 3 S ()T
B, DRI Sz SRR BE K 5 e g A S T AR AR
T SCTC ORI ) 25 ) AR R T X, R 75 & TR 1Y
N700 5o
3.2 #ik

PEIUHE M AR RS KA 30 AN HEAT Mo H S22,
Horr 3 T azse s #2 v b i 2 3k sh A n] i, &
Hhib %, TSI, ek 27 ATk K
AR T T e B A2 9 N), SFIAEIR 23.7 %
3.3 MR

SEH 2 R 5 RN, ARG SR O )
PSRN BPAF G 23 DB S 1 52 B A o SCAH S 7
X 50 XF (I LFREE + bRifEiR:5.48 £0.14, TA),
X R % 50 %F(2.82 £ 0.19); Wi
o ) = 2R s RS AT 23 [T G0 S 30 1 SOH
B IR 15 %F(5.50 + 0.16), i X IG5 18 i im %f
15 %F(2.75 + 0.19), o AEF TR 70 X5 (. Wik—
B 2.10 £ 0.18) HUAh, AL 32 2O iR X4
G [ G 5 B (L A A2 B s, 3] % 1 3 S

SCRR B X623 (A G A 0 W e 77 AR A RE I, TS AT
25 A G Pk 52 L %) ) X (O AR5 40 BT ) S AR Ay S 7
MR, A — 25 3 Ao
34 g ITFRER

[ RER B R R AR LN i, A AR & AT
B MG R R B SORCSCRERE, 431 R
X TCRPANIK o SEEFE Y 5 S8 1 250, AN
ZAAETFRENLZ IR 5 2850 m Rt ZEoR gl A
Ui e<im] Xk 5 B ) 2% B 7 5 0 BT AU R — B0 (P
235 [ G T o

ki L2 SR [ SE Y 1
3.5 LIRS
351 1THER

AL IG AT I g S5 A3 T 4 B, BIXE A&
25 [A) T8 G 1 52 B0 3 A0 X (L 3 1 AR . 1
TG K483 AT 40 B (ERP 45 543 Hr Al )

TN I 1R s I B S W B FE + 3 A bR 22 LAAb
AR S B (BRI 12%), XFRFa s E 41k
A7 B 5t I TE FETE SOAH SR A T6 5% 1] % i
ITRCRTAEAS t K, Z5RE], a0 Y e SRR BE X
23 [) G2 0 ) BT 5 i) i 35, 1(26) = —4.06, p <
0.001, 95% CI[-131.01, —42.87],d=—0.35, i LAl
T RIS () T BE (555 + 44 ms) i R Tl LT %
RG] Y 7 38 (638 + 56 ms)

352 FREBER

A3 XA G 23 BT 2 M 2 B0 3R 6 T 15 & 1)
N200 . N400,N700 #47 2(J2 LAEREE) x T(HE AL )
M7 2550 W o AL F RO I LR LI &
RO, AR SCTR B R AR A7 B WSS EAR T . 45 2R
FW, =4 ERP B4 b R R 52 BAE A
. AN, FE N200 i b, B SCRR LR FE 2500
#. F(1, 26) = 5.96, p=0.022, 95% CI [0.10, 1.11],
ne = 0.19, i X ICKIAAXFIF & #9 N200(0.83 £ 0.36
uV) 3 KTl SOH SO X (1.44 = 034 V), 7E
N700 B4y b, S SCRERE R ERON W 3 : F(1, 26) =
11.53, p = 0.002, 95% CI [0.42, 1.71], n3 = 0.31, i
SXIGFAAINT FFiFE & ) N700 (0.06 + 0.44 uV) i &K
Tl S RCRXT (1.13 £ 0.41 pV).

S 2 H = AN ERP 53 1Y 77 22 43 B 45 S ik
L 2 AN 3.

3.6 itig

S 2 B SR AR W i) e S B S )4 A
S A —2, X TR S5 1B R,
BT A B e 2 TR, AR SR M T A
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F2 5mEEZEE—BMNMNERGETIRANAIFLZN=Z) ERP ROMWAES
. N200 N400 N700
AR R - - 5
p U F p Ny F P My
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Spatial iconicity of moral concepts: Co-dependence of linguistic and embodied symbols

WANG Hanlin; JIANG Zeliang; FENG Xiaohui; LU Zhongyi
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Abstract

Spatial iconicity is described as the perceptual characteristic of a concrete concept. This idea demonstrates

that word pairs are processed faster when their positions match certain references in the physical world (e.g.

‘heaven’ is presented above ‘ground’). Embodied cognition theory explains that spatial iconicity involves

processing concrete words to activate their embodied symbols automatically (e.g. spatial and colour symbols).

This process then simulates the perceptual characteristics of the words’ physical reference. Symbolic theory

proposes that spatial iconicity can also be interpreted by linguistic factors (e.g. word order frequency). Word
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order frequency is higher in the iconic order than in the reverse-iconic order, which facilitates the processing of
word pairs. Symbol interdependency hypothesis integrates the two explanations above, claiming that the
embodied and linguistic symbols are involved in shaping spatial iconicity. Furthermore, the respective
contributions of these symbols depend on the type of stimuli or task. Despite these claims, the mechanism of
spatial iconicity remains controversial. Moreover, whether abstract concepts have a similar spatial iconic effect
is still unknown.

In Experiment 1, a semantic relationship judgment task was conducted to investigate the effect of embodied
symbols on the processing of moral word pairs. Twenty-six participants were chosen randomly to discriminate
the antonymous relationship of the moral word pairs in an iconic (e.g. moral-up & immoral-down) or
reverse-iconic (e.g. moral-down & immoral-up) arrangement. In Experiment 2, a spatial iconicity judgment task
was conducted to investigate the effect of linguistic symbols on the processing of moral word pairs.
Twenty-seven participants were chosen to distinguish the iconicity of the moral word pairs, which may belong to
an antonym or not. The EEG signals and the reaction times during both experiments were recorded.

The results showed that when Chinese moral antonyms were arranged against their spatial iconicity (e.g.
moral-down & immoral-up), the processing of the antonymous relationship induced a larger N400 than the
arrangement that was coherent with the spatial iconicity (e.g. moral-up & immoral-down). Furthermore, the
judgment of the antonymous relationship was slower for the antonym pairs in a reverse-iconic arrangement than
in an iconic arrangement. The results also showed that the Chinese word pairs, which did not have antonyms (e.g.
trust - evil), induced a larger N200 and N700 than the antonym pairs (e.g. incorrupt - corrupt) did. Moreover, the
reaction time of the iconicity judgment to the word pairs that did not belong to antonyms was slower than that of
the antonym pairs. The results of the two experiments revealed that regardless of the task, the embodied and
linguistic symbols contributed to spatial iconicity. Nevertheless, the mechanisms of the two symbols were
different.

This study explored the spatial iconicity of abstract moral concepts, the roles of the embodied symbols and
the linguistic symbols in shaping spatial iconicity. The results showed that (1) abstract moral concepts had a
similar spatial iconicity to concrete concepts, which could be achieved by mapping the metaphors. (2)
Furthermore, embodied and linguistic symbols were involved in shaping spatial iconicity regardless of the task.
(3) When processing moral words, the linguistic symbols were activated to influence the process. The embodied
symbols would only be activated and take effect in the middle of the process.

Key words morality; spatial iconicity; embodied cognition; linguistic symbol; vertical metaphor





