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(PUR KA BB, NS A 2 S S0 %, HK 400715)

K2R TR G IUE S S &

BT R AR 2 > T > 153 19 25 [ R 5 78 T AR IS A2 vh iy =&

fiE o WX SEPEAT A — B0 8] R — S B 2k 20 A8 55, b, BEALIT R B 5 4E 55 (Simon 55 ) 50 XL
1E55 (Simon 455 +1f X TAFICIZ ST AR 55 B 8] TARICAZ AT A 55 ) . AR A B AN — S 2k > Rl S AT 55
BB HE 1) Simon 200, (B SCTARICAZ 7 A 23 S e 19 Simon RO 2%, T 23 18] T A 012 B er 06 52 5% 1
Simon RN BEAT RN o SEHG A SR AW T 7 A ) 2 RN R A OB T ST AR

Simon 0y, (i EERESHIIERS, TARICIZ, i X

B842

1 55

TE N AT Jy 42 i AF 58 sk b, Simon &4
(Simon effect) /& A H W7 H KR — P EHEH
%, HiHh Simon #l Small(1969) % B, &J&15,
0F A RV VE AR (AN, B . TEARSE) s e
FCBE(an, % 20 sl o, SR A 22 8 e, |/
) S B, B S AT 55 BORTEC, AL 2
Soma S [A] S o FLARRILA, AT S A
TR (—BORF) T A, B2 AR X O — 205k
PE) T A #RAE, R LF (S0 R, IR 5 )
(Lu & Proctor, 1995) . 5T Simon % F= A= AL, 5
Tz N AT By RS 2 X8 GE A (Dual-route
models) (Barber & O'Leary, 1997; De Jong, Liang, &
Lauber, 1994; Kornblum, Hasbroucq, & Osman, 1990;
Umilta & Zorzi, 1997). iZBHIA0 5 W 4500 i, — 5%
N (A 4E) g, 75— 20 A8l ()M . 1%
P38 B b, A S 1 A e R I 2 O AT 55
FORAY BN AR H ShiE g, Jo o B K
BHCAZIRES F Sh0E 0L B RN Y SN . 1 238 %
P A I IR 25 2 T AR I P R R R g ) Bl (G
BEA o, R B R ] Bl 28 M (1ani, Rubichi,
Gherri, & Nicoletti, 2009), 4153 1 4% 38 % fT

Wk B #: 2011-02-23
* K H SRR 3 430 H (31170980) %% Bl
SEIRER: WR2ev, E-mall: xscat@swu.edu.cn

605

A RN —3, WS hnbR sy SR AN —FOu) 2577 A
S HE AR N . S, XF Simon Rz = A ALl
A — OB BY i B, BI Ie N BE 51 B i (Response
discrimination hypothesis) (Ansorge & Wihr, 2004;
Wihr & Ansorge, 2007; Wiuihr, Biebl, & Ansorge,
2008) . IZML Ny, FAE R AL B B 2 i AR AL S
WA B Y 4 RS 7E T AF 012 (Working Memory) i &
AR HAE A BE A Simon R .

Simon R TorfasE, Gl KE% >, xR
2 /N #2298 2k (Shor, Hatch, Hudson,
Landrigan, & Shaffer, 1972; Simon, Craft, & Webster,
1973) . fH &, 4R H % > i % 38 X (Practice-
Transfer Paradigm), HI7EZ:~) W B o8 l— & S A
— B S i) I — S B SR 5 20 AT 55 (bb i, A2k
R AR, A REIR e ) R, e BT B B
B Simon {£ 4, Simon %t i HIAR 2 5 U /)
(Tagliabue, Zorzi, Umilta, & Bassignani, 2000): £
B (R, — BT 1 I 2218 T A —BUR
JZ ) (Proctor & Lu, 1999), X FhELG 4 Mk, A
A4 25 > By BRI 8 o B %) 038 20 Sk 0 5 JE 2R A
1M H >4 %5 2] B Be R W e JE 2, 1875 B B i) )
Wk A6 TR 25 isp # mT LA & A= (Tagliabue, Zorzi, &
Umilta, 2002). ££2%, *52:>] B B AT £ B B ) ]
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2 Eibd 44 3

WUE T A W) Y 23 [A) 24 B2 (L an, 303852 1 7K -7 18]
sy T ) (Vu, 2007), 5035 42 B BT RS
W Bl 2 [l B 0 0 e AN W] i Jr (ke an, 4B
e Bk AL E LR, &2 %4 (Notebaert, De
Moor, Gevers, & Hartsuiker, 2007; Notebaert, Gevers,
Verguts, & Fias, 2006; Proctor, Yamaguchi, Zhang, &
Vu, 2009; Rottermann & Vu, 2009),

Tagliabue 4% (2000)IA K, 5> B Bl & )
AN — B ] S L 1Y) 25 >0 08 1 K 80 1 e I K 45
(Long-Lasting Short-Term Associations)7E 1T ¥ B
ATHIR PRI, 52 Wi 32 45 (1) s Hh AT 55 T 25K
BN, NS Simon RN T R B % . Zorzi Al
Umilta (1995) A A HIE I 52 v if) 5 ¢ R AE TARIE
JCHPRAE N LIRSS, U AT 55 BORNHETR ZE ), X
LTRSS i B8 Hh TARICIC . 4R, 250 1230
A rp B Simon 8O0 I AE B, e T 55 Y
TS A — e i E AT, RIS i s 5
MRS EORTEG, Wasit A TAR IR Z 2T 55
FIr ORI RO o WG, E— PR 5T 2T 15 1Y 25 )R &5
1E TAEICIZ T 9 SR AET7 208 A B T 3 12 48 & A=
T ZE ML . Proctor, Yamaguchi, Zhang F1 Vu (2009)
ARy ) A, T % 5 ) 30K 45 4 T 40 9 2 )
o TEABATROBFFE Y, BF5E 08 & A A [m] 25 1) Ja
ORI G/ B LN VAT w11 SN VA B o L 2 2
FIE RS B B LAUULES FEAR B 5200 o At AT DA 175 SR 30& 1k
XPIERERN s, AT LA 25k 2T By BOE B I 45
MIVERT . 4RI, BR T3 S A 3R] (8] AN e
RIS, HAWRNEE MR A AT DU R T . |
T Sk A A G 2 T G B 0 o S 4 R 7 D B
A, TYHEALE R e SH kA LT, JEifTk
SR B AT AN — BN TR B A (R 4 R
fEA A2 0] ws . #R117, Rottermann A1 Vu (2009)
AR AL R N B B 8] 2 i AN REIE S, 2R
Yk~ oy BOAIE B [y Bl i 5 07 U IR R ZE = (W)
PR B 5 PR B Ao M s A I, Ao ) 5 PR o
Hg) . S TSR] B B R RS B B A 55 AR AR,
HATTHE SR ) B BN B R E A — SOy G &, I
SR B TE G > B B A AR 1 S0 €5 1 47 4 B S
N (Gn, 2L a4k A s, SRt A B, BRI BALE A
BN E B A2k SR E I, AL E Y
PRA B ] U A 2R, 7 A SR Simon 24
BEo PRI, FeATTIEASBEHERR M) 3L B 1Y 2 [a] R 25 78
TARICAL H RAE Ry i S G A Y AT GEAE

TELMERRGE D, 5T 55 R AT b 4 7

Pl AR R 26 8 i T AR A2 7 fr (Kim, S, Y.,
Kim, M. S, & Chun, 2005; Park, Kim, & Chun,
2007). #¥E £ H IR H IS Ui (Navon & Gopher,
1979), 354 [a) —.0 BEBT AU AT 55 Z ] 2 Kk AR A B
T, (EAE & A [RGB IR A9 AT 55 2Z [ AR 25 48
HREW . P, Y AT S5 Y a0 W o 1 S g A
S TARICIZ AT RE RS /N7 O B T, 2455
H AR 25 T e s, 2 (8] TAE IS 12 6 o7 BE U
NGRS S T AR s
RS v 25 [R] A AR 45 13 DI fE 1Y A 7] (Baddeley,
2003). AHFIEHs 5> iE %75 (e.g., Proctor & Lu,
1999; Tagliabue et al., 2000)FI 3T 55 fE = (e.g., Kim
et al., 2005; Zhao, Chen, & West, 2010)tH4%5 &,
FEVR A 25 2] B B 2J 45 1 25 [R5 1 PR ot . B H ok
E, B e e 58 R A — B0 8] A ) S — S g
WGt~ LABRPRBE S 1 Simon R H B 5 o FE
IEB B BRI S5, B U 5E K Simon 1155, 5
EHEAT Simon AT 45 BHE TAEICIC P R FR1E L akias
5 o X245 028 MR ES Pk T, FRATMSH B
U . A S A 2 [ ERZE AE T AR IS AL R R—AE
Z5 0] dm %, AR 4 =5[] T AEid 12 (Spatial Working
Memory) 1 faf ¥ 23 T BRIER B B S % 19 Simon &40,
MitE X TAEiCAZ (Verbal Working Memory) f7 fuf 45 %
S Simon RN AT S . AH B, AR I 1R 2
[ B 25 7 TAEICAZH R AE i s, AR 4E LT
YEICAZ B 17 23 B B 2% 19 Simon 0007, 1T 25 (1] T
YEIEAZ A AN 2 52 I S G /9 Simon 3500 . 4K,
WA S A5G4 23 (R B 25 BE T DASRAE N 1 S dmtt, o]
PARAE A 25 [0 ghs, ARATE SCTAEICAZ G far 12 1]
TAEICIL A far #2352 W S5 1Y) Simon R0

R TR U, RATHAT TR S, S8
55— B B 4G = A5 5 — AU 58
B Simon 4155, 55 AR S8 U A 1 X TAEIE
T2 AT ) Simon 4155, 111756 = 4 BB 58 i A &
6] TAEICHZ At i Simon AT 45 . i X TAEIC 12 1 faf
55 PRI A TE S AT, 2 ) TAE IS
B A7 AT 55 1A RO [l — M = i P A~ =S [ . i T
D MR B LI — R 2 L, Segm rh, FRATTHEE
X TAEIC I S AR 45 I A 75 o B, 1 28
8] AR 5 far B A 7 FH 7 SR o

H

2 SLIG—
2.1 A&

211 #ik 83 44 19~25 % KA [ IES AR
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S, Hoh B 21 4, &k 62 4, YNGR
A B B A IE R SO IEIE R, BEE 6
o AT SNSRI B — o R
212 LWNEFFAMR SIECR LR B
PRV S R, TN E IR . SR o BAR
LX-GJIB56D, 17 [ #4, 7 HF=3ak 1024x768, Hifhh
FURAD, W% 85 Hz, i Eprime il is 150560 2
Fe, RICSEBURTR] . RO A FRITAAL A SR . B
KPR B BEAEYY 65 om, 7ESE R — S S s Hp S
I, BRI SR G TR B, HIBCh
RIS, BRI 1.6 cm (1.419), S P0AE B i 22
s, R RA A 7 om (6.17°); TEITR B,
Simon 145 Al ok 21 € [ Pl R (o [G Pl, - o S 2R
PSRN R /N 55 25 > B BRI ) 52 0 =X I

T ST AR ICAZ S i AT 45 ARk v SOl B
AR BLE AN, AR AN D R AL

1000 ms

Until Response
1000 ms

Until Response

L ATIRARAR s
L MERARK

2000 ms

600~800 ms

00~-500 ms

Until Response

N, T, R, K, R, B, A, a8, 1, By F,
A, &, ko DUFEMEER (UFIESITER) (I
I, K, 1988)H I — M g H T . Y
ALK 3.5£0.9, FHiR 89.0+6.5%. LT[ TR
& Courier New, 758 20 S0k, S =N

KIS WFA M 0.88°x0.88°, FHALLEHEMY LN
TR HEY) T 5w U

25 (] T AR 22 B A A 55 1 30 3R ) — BB fiR
FHPA 2 BN E, B K/NR 0.8cmx1.0cm, F
&% Courier New, 5k 16 Sk, 2=
R B, LA 0.71°%0.88°, AN YR 0 L
BEAL L BLAE B P o i\ A [ 52 057 (2 Bl x4 £7)
AIPEAS o KT ) B AR R A BE S 1.7em
(1.50°), " EJrm EPAMRFRIAEE S 1.0 cm
(0.88°), W FEH R FHILLIE Simon F 55 FI ¥ Y
BB KN 4 cm (5.29°).

Until Response
300~500 ms

Until Response

ZE AL 55

LS
iSO %

K1 sl — A= m 2k I 55 (L, L AGGRZE R, RAREAT SO ) FOE RS B Beilt SOOUE 55 . BT 55 12 ] XL

55 (1 &8 23 26 B A7) Se B i A 14

213 BF ALRN2(—Hlk.—, A—FH)x
3 (B2 TS, i AT S, 25 [ AT 55)
RAB: —BE A, T 55 280 R it
] PR 2R o T a1 5 0 AN — B0 25 ] S5 1)
M55, Gz IERE smin, FShIERH B
MRAAE S5 (A& 1) FEERE BB, Bk Bl B 7 T 5
AT S e 25 AR T AT 45 (Simon 4T
%), 29 MR T I SOBAT 55 (Simon {F:45 +15 X T

VeI AT A 55 ), 29 A Bk kA7 25 1) BUAE 55
(Simon %55 +%3 [A] TARICIC AT AES5) . 5T BB,
LR ZE D RO A RO i, ik
AR 2 TR fe e QUi . TR B, =ik
155 HF 4 Simon AT 55 2 AR TR Y, B ZE R PR 5 )
R B AT ROV, BRI E . — P x
ZL 00 1 0 PR A B (1 QT ), SR Y R S A
(“O"); F—FPHANAR S
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TEWA BT 55, TAEICAZ T i 48 518 2
ORI 2 B B B e E T 2B .
T8 B TR AN, RS RO IR R B, Bk
PRE BRIC DU A2 (7 s -E T, S8 Simon 1T:
55 ), BB B B L B — A B
RZRPUC A —A o DUASZS (A 8 £ AT
SEHAYATE] A 2000 ms, KA 800 ms ()45 B
B, EE Simon AT 55 BRI, AT ER
J5 et e B L1 R e |61 B A o i ' & S S [ N A i
PR A R F R RN o RN S, 23 B 300~500 ms
23 B, B BRI R (— > =3 Al B Bl — NI
), SR ) DRI a3 A 0 S 9 R A O 22 BT R
TCAL Y« 28 [ BUT: 55 LR A W18 2 T o A 4o
SR FTRAE A DU AT B — A, TS OAT 55
SR I ) BT B ) AT R TS R 2 R AR
BN —A o ISR, B 22 T 4 4k
F By BCE R A, S , AT aE 07
DRSS A S 2 S R I & o - O E 1 B =
RN JEATE R

BB 188 ANk, R M BT 55
88 MR, HATLHS A 48 Ak, AT/ \ RIS H
2], NPAGIT T, BRI i SO A

B M e B S
22 RS

ARSI S 250K, 25 2T By Bo AT 55 M B B
B BT 55 S5 BRI IF7E 150 ms~1500 ms 2 #h
AR Y, T RS B B R AT 55 B2 5 s s B s o
250 ms~2500 ms Z AR, B SR /N T

1.5%. BLob, B8 B B s B B s B A AR B Simon
1855 A CARICAZ B far A 55 30 A A o 4300 2k
2] B BRI B B B 1) 2 7 B AR 1 S8 0 A 7 44T

221 HIMEB T HEHREIRN, AT
AL LY I U Y 43 S B =AY
B 1), IHERBILNER, (E5 BT SS,
W SOBUE 55, 28 BIAUESE sl | N &, k17
3x3 M E M i Ty 225081 . AR R, AUH BBy
RN 3, F(2, 160) = 5.43, p < 0.01, #r—HH
Ja o, LAY KN (443.37+£82.62 ms) E i
F 0 T B f N (432.82479.17 ms), R AY
N (432.82+ 79.17 ms) 18 F g W MY s R
(426.39+74.37 ms) . & Wi =5 147 A 2 30 U I i
LR Y BOE BT A — 300 25 0] R R BR 2, . it 4h,
1145 28 AU 3000 LA K B BE AT 45 2 A0 ] 1) 22 B
EERA 2, Fs < 1, BAESS . o SOBUE 55 FI2s
B XAT: 55 19 7 ¥ 45 2 % 4 B o 2.03£1.67%,
1.14+0.99%71 1.03+0.79%. 1 T4 iR R, 7 H.
AN A T A A P RSCAET 1 ), AN P 4 1 R A

= .
222 E®ME i L LAEICIC AT 55 1Y R iR

2 (11.03+5.94%) 5 75 [8] TAEICIZ i AT 55 B HE 1R R
(13.69+6.88%) A7 . & 1Y 25 5+, t(56) = 1.57, p > 0.12,
I HL1E AR Aar AT 55 (1) 52 v (1038.53+£263.79 ms) -5
2% 6] 7 Fof AT 45 4 B2 1% 1 (973.424201.72 ms) Y 25 57
WA 53, 1(56) = 1.13, p > 0.26., XL, W4 T4E
CIZ A AT 55 B MERE SR AE S 1 . RLtk, T DAHERR AR
55 MEBEXS FAL 55 S IR 25 R FE A

x 1 KB—MNEZ/MESELS S W R AR M (ms)FI$E1R % (%) (M£SD)

iy 5 S L L
S B AEIRR S st AEIRR I st AEIRR
AR 444,58+75.01 3.12+3.41 435.40+86.73 1.32+1.60 427.94+78.70 1.64+1.32
S — TS 430.81+84.59 1.34+1.52 420.68+77.45 1.03+1.30 415.22+70.63 1.03+1.38
23 [A] ST 45 454.73+87.83 1.94+2.40 442.39+75.20 0.90+1.37 436.01+75.33 0.69+0.97
L T ST 45 423.80+121.75 2.96+2.70 414.43+105.70 1.76+2.79 393.49+87.60 1.36+1.80
F— 2% [8] ST 55 403.69+72.49 2.08+2.26 386.60+59.67 1.58+2.00 374.63+37.43 1.69+1.87
F 2 XNE—FALE = BT E E T BI85 BT (ms) FASE IR 2 (%) (M£SD)
i £ _ECR A B Simon i
S Bt R 2 st FER R
HAE 55 527.68+82.55 4.76+4.65 496.39+73.47 0.10+£2.50 —31**
SR — ST 55 714.40+121.36 1.83+2.93 718.76+125.22 1.69+2.48 4
=z [a] AUT 55 773.77£143.17 0.93+1.83 751.38+137.50 0.76+1.38 —22%
g SO 55 737.58+157.49 2.16£2.93 747.01+170.30 1.40+2.53 10™
F— 25 [8) BT 55 774.34+144.78 1.65+2.58 742.35+122.72 0.58+1.21 —-32*

e ns fAEAEFE, * <0.05, ** <0.01.
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XU S N B (WL 2)3E T 2x3 1 E A N
7220007 GRERW, AT TR0 B 3%, F(2, 80) =
34.77, p < 0.001, —85PERY RN B3, F(L, 80) = 9.27,
p < 0.003, Wi HYAZ HAEMW B2, F(2, 80) = 3.96,
p <0.02, VL = AMMES I —SMRy W E AN AT
HE— 2 H A R B BAE ], XTSI —
ES Qa3 IR I LB 7 R i e AN T < WA T
AT 55— B A R B S (527.68+ 82.55 ms) B i

800 4

+ _ﬂ
750 | —m—F%  w i
700
£ 650 -
= 600
i)
550
500 -
1
450 ; . .
AT % TS RS

Se—{E 520

18 T AR—EUA M R AN (496.39+ 73.47 ms), F(1,
80) = 10.17, p < 0.01; [AFE, =z XTS5 —BUR/F T
(SN (773.77+143.17 ms) % i 118 T A —BURAF
N Y 5% (751.38+£137.50 ms), F(1, 80) = 6.04, p < 0.05;
SR, 1 SOBUE: 55 — BURMF 5 A —BURE I UV TS
WEEER, F <1, LRGSR UH, BT S5 F2s [ 3UT:
5o ML 1) Simon Uz, I8 U 55 23 5 i
1) Simon U T 2k (WLIE 2 Z2)

800 | —e— g T
775

750 1

FZ)wi st (ms)

725 -

700
HP BT ZEMIOUE S

e AR S 2

Kl 2 S — () Mg — () B AL 55 76— BOR —BURF T 19 S R v

SR AE R (W3R 2) R EEDE T 2x3 R E R
W T7 225087 Geitas R, —BUEr E500
¥, F(1, 80) = 11.41, p < 0.001, %4525 Ay E 50U
3%, F(2, 80) = 6.40, p < 0.003, Jf HWi# 32 HAE
138, F(2, 80) = 8.52, p < 0.001. #E— i Bag g
SRR, BAES — BRI T Y A R R (4.761
4.65%) % I 3 1 m TS —BUR T B A 1 32(1.004
2.50%), F(1, 80) = 26.52, p < 0.001; {H2, i XM
A 55 12 0] BUAE: 55 1 — SR FIUR — B i 4
BRI T E 225, Fs < 1,

5 SEHHFFE (e.g., Proctor & Lu, 1999; Proctor,
Yamaguchi, & Vu, 2007; Vu, 2007; Vu, Proctor, &
Urcuioli, 2003)— 3, ASZIGTEHAT 55 4504 T 3
iy Simon UV . EEME, WATEIIE L TAEID
T2 A7 fag AT LAY 6 S 6 B Simon #5087, T 25 i) TAEID
T2 A7 g EIXF S5 () Simon 0 B B o DX —
ok, SCE— A SR UL S ) Simon A5 L
W18 L TAEICIZ . (B, AU, 15X
B4 A 55 TR DTN T I AN R A R SO T,
HAw KB zsmm T, sesh, s affEss bk
TP —26iE 5 B (Dong et al., 2005), 7E % FPE
BT, JEAREORIE S 50— 18 AR A2 17 e F

23 ) TAETCAZ G4 23 A o5 P38 0 A0 A0 oE =5 18]
BRI, AN RESE 4 H 5 ~J 15 1Y 2 8] B 45 4R
TiE L TAEIETZ .

3 Lk

R T RS SIS — RO R R R, [
B MO B0 S 00 — I 25 3, FRATIAT T8 =, P
WF NG T, UMIE 2B, 54 8 M
Al AES A LAEZS IR I 2 5 IR i 55 1
il FL A A R R, DR TG i HE PR O 2 B
(Dong et al., 2005), K T #iffiE X TAEICAZ s #i
235 8] TAE TR B far 43500 o5 FH TAE IS A2 i i 3
FRRSE 25 AR, 7608 L TAEIEZ iR 45, 3R
WPRRTE SR far A 55 D073 7 i S 3 AE2S 0] T
R L AT 55 v, AT IR B AT .
TR T R TARCAZ A iR, fEAR S
B HR AT HRE A ST 55 S5
31 %
3.1.1 #iX 51 4 19-25 ¥ KA HES AR
SCR, HAE 29 &, Ao 22 &, BRI, Hi,
25 Z S INiE LAUE S5, 26 44 8513 023 [ AU
55 o BRI L IE R B IR IE R, B AE (S5
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FIT A 2052 56 1 1 i34 45 31— 2 H
312 &, ®iH, BF AESEA hHLEH R,
HPAIK: 18 LTS5 FZS ABUESS o BR T AR
AR AAL, A SCEe A as, R, P 5508 — A
Ao SEEeH, 18 S TARCIZ AT 55 BODUF LA 355 ()
JER ST, 07 (11 KH2)FRE A a] 4 640 ms,
LA BENLE R D78 —RE I, SIS B E]
4480 ms, i) BRI I r Lk i B 1] 640 ms.
TR K/ R 80 dBA, it HHL A BE 4 B A MUH
T3, S — v A3 ] 4 AT 55 T A AR R A Y S
T e T L
3.2 ZERMITE
321 ZHIME SR —, HTA KK LR
B GE 553 L B = A BB, PRz R
PE RO B, AT 55 28 (0 BT 55, 25 [
TE5)WE Mo R 2, X6 By i Bl 64T 3x2 1Y
T 22000 45 R (WL R D)FRW, BBy 354
M3, F(2,98) =9.91, p < 0.001, #—EH 5T
F0H, I BV (413.55+99.22 ms)E ik E 1 1E T
rf 4 J52 % (400.24+ 85.68 ms), H I 52 ) (400.24+
85.68 ms)f& T ] %) [ v (383.87+66.89 ms), iX >
25 R YAAE 25 2] B BOE B T A — BORI A7 B
F) 73 (B R IR ES o BLAk, AT 55 28I Y =00 DL K&
B BOFIAT: 55 25 B [ A8 BAR AR .3, Fs < 1. i
SOBUAT: 55 Tl 23 [R) XU 55 1R - A5 R840 30l R 2.08%,
2.12%. W FAEBORARG, ELASTE 76 3 B2 10 1 AL
M7 () TR, AP X i 1R R AR — 25 5T
322 IEBME B X TAEICIZ AT 55 S iR
7 (10.685.82%) 5 25 [a] T4 ic A2 1 faf 4T 55 #0485 12
RELAVE A 2% 5+ (13.50+£6.97%), t(49) = 1.57, p >
0.12, {HJZ&, 75 [a] TAEICAZ 7 A 55 14 i (1042+
276.78 ms) E i F 18 T i X T AEICAZ 7 AT 55
(765.67+204.26 ms), t(56) = 4.04, p < 0.001, 3% /|>4%
T3 B 23 0] 47 A AT 55 m e ME 1 3 T AR IS AZ 17 A
155 o TEX—4MFT, WS X 920 45 3 % A 5
M), 0 0 32 R A TB) 17 far A S 6 1 Simon 2800 T 2%
A S 1 S o

W SO B (W3R 2)iE4T 2x2 M E 2 iy
Nt SRR, (155 JEAA— 0 Y F2 850 T
ANBE, 81N F <1, F(1, 49) =1.60, p > 0.21, {H
&, PIEZEEAEM R, F(1, 49) = 5.39, p <0.01,
HE— 25 T U AT R B, 3 SORUT 55 i — 2 4k
S A —BRM RN TR 25, F < 1, 25EM
£ 45 — B4 T B S0 (774.34144.78 ms) B I &

(118 T A — B AF T 1Y I (742.35+122.72 ms),
F(1, 49) = 6.56, p < 0.05. 53Lg—hAygsR—aL, 7
23 AT S5 450 7= U 19 Simon U3 (— 32 ms),
{HRAETE SOBUT 55 S5 A 2 A (WA 2 7)o

AR, XA A R AR (LR 2k T 2x2
EEM ST 200, GirasREN, —BhEm £
%, F(1, 49) = 3.79, p = 0.057; {HE, {15
KA FROVIEA L, F(1,49) = 1.95, p > 0.17,
JFHMWHEEA LM, F <1,

X T AR fr AT 45 19 B A & A
FEFEA TARICAZ H )18 & P b (Baddeley, 2003; £
B, 5K, 2007), Jf H By B s 6] TAES
FC AP B3 23 TR 4 T RPAdi e ST A
TCAZ 0 4 A 55 6 X B AR T 25 ] AR e A2 67 A AT
SSHMERE, RATRIFEAS B 500 —— B aE R 1f
SCTARIEAZ A A o] LU BR S 9 Simon 2806, %5 ]
TAETCAZ 5 % B2 % ) Simon 280 1% A 540 . il T
2% () A7 fr 2 ME T3 SCAAAT, 3K — 45 2R S ] O HERR 1
55 X B X0 2B 45 S e Y o), 3 — 25 SRR T )
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i, TERXAPIE LT, 18 OWAE 55 244 T I iy
Simon BN — & 23 K T HAT 55 45 T % 19 Simon
BN o ANit, FRATSLE AR IFIA HILL L,
XU T T ARG B A BB 52 e T 2 45 1 5 [
Be4h, [ id B 2k 2 By B 2 15 19 25 (AR 45 B 4
E L SETE (1ani et al., 2009) ., AHN HE, AT LA
TE5E . 1A RIS O T8 L TAEIE1Z .
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Abstract

The Simon effect refers to the fact that responses are faster when the stimulus location corresponds to the
location of the assigned response than when it does not, which is a robust phenomenon. However, practicing
with an incompatible mapping from location to responses can eliminate or even reverse a subsequent Simon
effect. But, it is still unclear about how the acquired incompatible association was represented in the working
memory (WM). In the present study, we conducted two experiments to investigate this question through using
practice-transfer design combined with dual-task paradigm. Subjects first received sufficient practice with an
incompatible mapping from location to response, i.e., pressing right key to left stimulus or left key to right
stimuli, then were randomly transferred to the single task (only Simon task) or one of two dual-tasks (concurrent
spatial WM load + Simon tasks; concurrent verbal WM load + Simon tasks) 5 minutes later.

In Experiment 1, the dual-tasks were traditional configuration: the stimuli of the verbal WM load task were
true Chinese characters, and the stimuli of the spatial WM load task were pseudo-characters. In the two
dual-tasks, Subjects were asked to memorize the four locations or the seven characters, and they expected to
have a recognition test after having completed the Simon tasks. If the probe was in the same location as one of
the pseudo-characters or identical to one of the seven characters presented in the memory display, subjects were
to press the “1” key with the left middle finger. Otherwise, they were to press the “0” key with the right middle
finger, and the proportions of the two responses were 50% and 50%, respectively. The results showed a reversal
Simon effect in the single task, which is consistent with previous findings. Importantly, the results showed that
the verbal WM load eliminated the reversal Simon effect, but the spatial WM load had no influence on the
reversal Simon effect.

However, the employment of Chinese characters in the verbal WM load task could be problematical, since
it has been demonstrated that Chinese characters may engage spatial processing in addition to verbal processing;
on the other hand, pseudo-characters may have some linguistic properties. Therefore, it is premature to conclude
that the acquired associations are represented as verbal codes in WM. In order to address the limitations of
Experiment 1, in Experiment 2, the stimuli of WM load task were the Chinese characters presented through
auditory modality in the verbal WM load task and the pseudo-characters were replaced with black filled squares.
The characteristics of these stimuli may ensure that the verbal WM load and spatial WM load occupied the
phonological loop and the visuospatial sketchpad of the working memory, respectively. The results showed
significant reversal Simon effects in the spatial dual-task, but no normal or reversal Simon effect was observed
in the verbal dual-task, which perfectly accords with Experiment 1. Hence, we can confirm that the acquired
associations are represented as verbal codesin WM. Straightforwardly, the present study strongly suggested that
the transfer of acquired associations relies on the verbal working memory.

Key words Simon effect; transfer of |ocation associations; working memory; verbal codes



