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FMH, WERFIIZ RIS T 75105 B
KR FYIE, FE, mIREE IRAIRE, RS
HES B84

1 55

RS 81 2% 2T T AR E AR TR 5 BRI,
A 731 2 2] 32 3| Ok i 20T 58 1Y T (B F5 H,
2003; Cleeremans et al., 2019), FF32E IR KZL
% FH Nissen £l Bullemer (1987)81] & %) 5 51 2 v Fsf AT
55, BRI BT T AL AT SO, RS B
B4 A7 B A e SR U], AN S R ) A 7
AT 55 WIS R TE7 I BB, IR 30 1Y B vy
I B R T BENLF S5 24 DKL) 4] ok 3 21 Bt
BUFB IS, SO0 e in (SR 5+, 2003; FF55H
&, 2008), RLPUHEINGS — R H Jacoby (1991)AY 1N
T.4r B R (Process Dissociation Procedure, PDP),
£ 5549 5 4T 55 (inclusion test) FIHE R AT 55 (exclusion
test)o AL AT 55 B R Wl S AT 3k 19 R 58 A T:
%5, WAl DU HARAE B, BIaT DUR AT B e HORn
TCRAR B PIFN I T58 BT 555 HEBRAT 55 2R Bk
N e AT i R S8 AT 55, an SR gl i
HERE T2 R, SRR TR i
BN BT AT LA 438 8 A 2 08 A B R
SMBATROGSE X, #5F5H, 2016; 5KELL 4§, 2016).
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AN R B P S AT 20 8, I R T A
R RACHE T 1k o 55— e i 2 R T P 91 2 2T UL
g, BILERaRO g 7 4 AN 75 A L0 4% 5 S g
(Howard et al., 2008); &% ket 77 4 J& R s A
FEHURIN, AR e 75 . B R BERLAZ AL, AT
TE B 91, 3R S B AN S — — R 0GR
(Deroost & Coomans, 2018; Deroost et al., 2012;
Taesler et al., 2019); 25 — Rkttt Jy 2 & 058 17 51 O
FEAAS, NP8 & A B AE (Németh et al., 2009);
5% VU T oA i 7 1% o SR IR R — 4 A A 0 51 (51
W7 51)), H A T 26T Y 26 A B
XS SR ) 73— 24 B2 (B A AR ) e 52 (Coomans
et al., 2012). WEFII¥ T BIRAETT, H RT3
A 5t — %518 (Cleeremans et al., 2019), EEAFHLIF
JURIWL AR+ 058 FAE WL A AATTHE 8 B2 g B AT
5 v 20 A5 1) 2 R IS SR BRI B = ] PR BB 4, 2 %o )
PO 50 LU 68 2 20, OB I e R R 45 Y 2
(Stimulus-Stimulus associations, Haider et al., 2014);
SR AR RN ANATHE 81 SO AT 55 T 51
2 FAAR R AN N 22 ] Y B 45 (Response-Response
associations, Haider et al., 2013); Fl5¢— ) i Bk 2%

TEWL 3 A TE Y 8 S 0L AT 55 H 2T 45 1 - s i
B &5 (M £ $%) (Stimulus-Response associations,
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Schwarb & Schumacher, 2010),

W B 912 2 IR AE T AFTE I, S
NEA B AFTEGR A A O o FRHE SN A~ 52 A= AR
T, BN RSB F 97 2 IRIE e —E . TE5E A
TR R N R, TR IE g — K F A O
P — g, KR TREBIN—DER,; &
A TAE R SR B BUBOR B A, BRSO ST
(BIAnTEFc s E32 B T7) o AR GE 07 51 2% S Fi B I
BL, 5% TR e 8 (TR iz sh 7 51)) . s ]
7 T 31 (5 g e 5 310 ) R g 38R 7 1] (Haider et
al., 2014; Jablonowski et al., 2018), #i& X} 7 51 (14 2%
2, AIRe AT s F I RAE TS, W
A BB R T SN AR R B 4% 1 1 4 LB P 91 2
U T BE 2R S i A5 8 ) 28R AR U IR 4 R Ok A
¥ 82 2] o i ERE R N R T BREAILA AL P (Deroost
& Coomans, 2018; Deroost et al., 2012; Taesler et al.,
2019), # i R S I AT R B R AT
POPAIUE S S NI AW AN N0 i 6y S /37
SR I BEAILAE T PP 8102 2] 72 A T, BRAI T 981 2%
%0 (Taesler et al., 2019),

H T AR N AFAERY B, — T Z AR
(75 SR IR B 4 0 KL BE (7 5K T, 2021; Coomans
et al., 2012; Goschke & Bolte, 2012), A7 @AM
HFZ O . Kinder 25 A (2008) B YR IR Bl % ik
BHT A2 . e 4 A0 E, HARRR
A H A, SO IR I A 30 3] B AR il
TEQLE, IR ZN A SR IR By, ANTE B A s #e B I
N o RN BILFE B 2 3] S I 25 SRARBL (B8 5 H# 4%,
2008; Fiske 4%, 2011): 7EFT BB, BEAE =TI
BB I, HR Bk RN B N R fEE RS B, 2
IBENLFH 5, IR B SN i 298 3G m, 1R gl 46 A Fn
25 ML 2 N7 B A B AT L AR (covary) . H TS
2 IR SR AR 20« IRBk S g | Fub AR k%
T4 BORAZ IR AT R . Marcus %5 A (2006)F1 Vakil
G N (2017) % F2¢ B 5z . FTHR 2 J2 g 4T 1 A .
Marcus %5 A (2006) % B TG 18 IR 2 Jz o7 34 J2 44 il 2
IO, SR BT, Bl oR T R A% 0 R R S B
FILE, R FOHARBE . Vakil %8 A(2017) % BLHR
By SN TR SN ) DX FEAE T B Boe &
o] 2| FE L K- o BEALZH BT IR Bk s 1z g 740 19 30 HR
A1 B B K, H B SN 1Y BN I i e R 4 T
BRI o XTI RE S T RN 26 A R P 9127 )
AL T HABA N T, Vakil 58 A (2017)ikH, [R3h
FEBR FC G B S o BT Al v

KT Ay B AIBEE A L SN B RN B — S B
5175, AWEFEHE I ) MR B AT 55 R 1) IR Bk AT 555 |
A EJF 5 s b BT 55 . 2 19) BR Bk (antisaccade) i
Hallett (1978) K42, 7EBL5 R a1 AR Bk AT 55,
ZORBCIR IS Bk a1 5 B bR b BLALE A SOF H AT
P R BB A W 1) IR Bk (prosaccade) %2
SR 1K IR B8k ) A0 v 38 B A o (=T L,
2EAE,2018) 0 1) MR BRAT: 55 v 280w BRI 2 1 i [)
—r ', ) HRBRAT: 55 rh JH o S R S AR O
Fo KR MR AT 55 R S ) R AT S5 1R B s, R
IS ANAFAE——XF WO FR o ASBIF 5 1 UK 5 ] HR
BEAE S5 . ) MR kAT 55 FF 91 S g B A 55 A 45
Wit 3 AMIRBN L, BEEIT I A R AR
fIE . SO RAE RN e~ R W R A5 RAE . 528 1 B
JE G RAFAE N0 T 9 SR N TP A B, A5 R AR R 5
2 SEEy 2 H YRS SRR R v — SN B 4G Y 8]
B, Bl RAETFINES . R THEBRFN 5 . S
FPRURT S 2 S5 R BRI, SCH 3 ARSI 2 FEA b,
HE— 20 E R M Ar ORNE, HERR RIS SOV
F| %5} 25 B A4 52 1 (Schumacher & Schwarb, 2009), %
EAFAER D~ NERES P AR, 2 RAFA% 2 .

SEHY 1 B EE T A 2 2 SR A AETE R R AR
FRAE, R STae 1 53 ) MR kAT 55 F0 S 1) HR Bk AT 55
HEATIR G, B o i o) A €2 il b ] o] IR B8k 5 S )
ARBk . IS8 S N ASEAERT I R, e P 5 A
R Bk S5 A7 T SR B S0 T A0 N, AN AE AR I 7
G5 SR HR A BR Bk A5 448 52 3570 5 40 4 0
AT B AN By A0 AR 3 3 T MR ST R R v
JENRIS R F A 3 25 o B SRS 1 Rk Ry
SR A MR Bk AR P 9, KA
B F SR G IR B S A AR SN P4, P 4]
o], S 2 HELT YIS ) S A AR RN i — S N IR
S5 FAE S 2 5 1) R Bk AN s ) R Bk AT 55 Bk 2 B,
ANPHATIR A o AE8A ] HIR Bkl Sz 1] HR B AT 55, A7
TR T~ i B A, v 1) R 36 AT 55 v i) 9 s 1 2
—BOC R, S ) HR BEAT: 55 v SRR B 2 AR O
o ML 2 . Wl BRBK AT AR m) AR Bk
M T AFFE RO~ N BREE P8, kAP A4 .
T HEBRNGE F A RO B AT R S 2 25 R
SR, S 3 SEN T ORI, g3 ORISR R R
WAL — AN FRAE, AN AR [ e s AH R AR . T
N 35 P 2 SR i — s I B 5 PR A O AL, 930 K
XoJ 2 BE AT R, XPHIBEFE S . RO AN A
T3 (Schumacher & Schwarb, 2009), 325 3 R
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KA HH R L0 5, A AR R IR AR
Bk, AR 06 SR A IR Bk R s 8 TR
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(G SRS, AT 1] MR ks > s A A e [ SR
PEAT I 1 HIR Bk o 26015 P 5 Y A FIR S0k 4 ol 38 b B A 45
B AN SN A TR A IR Bk R ) 67
TEAE AL o R BEAIL 43 FE 26058 e 51 TR A HIR Bk
2l w0 7 A TR A IR kA .
2.3 SLIGAAY

1 Bt b e ZE B4 7KF-HES) DU AN B 25 A,
RN, 2R s R 5 B — A
THE, FERULHBErp, 20 (5] o5 sl ok 60 [ 5535 7 41
KOO0 B, FERENLAL B R, 210 B A ol sk [ S B
PLH A o — A e
24 LIRSS

K JH EyeLink 1000 plus IR 311, RFEHK A 1000
Hz, SRR N 1024x768 1422, RIHHR A
75 Hzo #EiAR G 5 55 B FE B0 60 cm. B 0B AR
WAL, (A AT AR IR sh Bl . SC96 R 7ok
FH Experiment Builder 1.1 #4174l
25 ZWER

SIS AL FE 51 S AT 45 R0 R R K S 3
PRy, 30 S L AT 55 i AR P A 1 TR o

700 ms *

FP3 %
3000 ms

4

700 ms

T30
3000 ms

K1 R0 sy AT 55 dai A 5]

251 FIRMEES
SIS TF AR X AR S A AT A, RS HE AL )
J&, FEBE g O I A, BER AT A e+,
HEAGR 2 W B 25 B B 50 ANk, g
HLE B, 2o l5l 5t Ba, R pl iR i el 2
ST B, I SRR, ek R S B
B, 2SR AP IR A 1 A0 o €0 52 3 JOT A 6 B ) B AR A
B, B H SRR, g G, ARSI,
IEASL A 13 B, BB 96 Mk
g 12 AN B REHLA B, Hifth 12 ANLBER T
GIRLIN B, FEHIELI A 4-1-3-2-1-2-4-3-1-4-2-3,
1. 2. 3. 4 43 50 2 FiL Rl e DA 22 45 HES ) 1 DY
AR T HE L B o BT 5 R0 4 B P e 4 o7
BEMLH L, LB R RIR R 2 434
253 EiIRMEKFNK

SE T H RN B AR 55 0, BRI T4y B R )T
(Jacoby, 199 )X 8 i #E AT B AR AL, 54k
BRAE S AL AR 55 . EES T, gl 2 BEHL
PN AHAR Y BLAL A B 0 e, L BT 21 31
PG T — R 5 S T RE B B, BHEXT 1
A 1 4 TEHERRAE 55, 4045 e R0 00 v i 5
AMAREBALE, (HREORPOIHE T — IR R AR
SO E, HESRANRE S B P B
I an SR piald P FINBES, MIEE 14590
153 AEESFHRRE S S48 12 41,
26 HREHW

K IR 3 8045 43 M1 3% 4 “Data Viewer 1.17F
SPSS 21.0 #4743 1, 3 AN TR AERE, K5
BEEE, FHEENEE . MIBR 3 AbRiE2E LA AL

#5(0.27%).
2.6.1 EiDMEKE R

HR BB 17 BRI 0 LS, A7 2k
AT /INT 3 48, BUEEL S SR/ N T B80S THE
i 25 A il o N Bk, AN 2 DL B SRR
Bk A AHR (B 4%, 2008; Lu & Li, 2018), 7
ZA0 BB AR o 6 5 IR A IR Bk R
N JFENIR A BRBEAL 5351 15 A
2.6.2 HRBkR RZAT

e 5 T B IR Bk R B 1 A1 TR S IR Bk A%
T RYHR Bk S BT an i 2 Frs . R 1~11 B AR Bk
NEEFHEAT 2 (A s RN AR A IR BRAL . S F
SR AR ) < 11 (H B 1~11) 7 25048, S5R K&
PR . 2H B ERGN , F(10, 280) = 207.36, p < 0.001,
ny = 0.88, it 2 B, AR Bk SRy B a2 i/ o 4
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(M = 1066.18 ms, SD = 41.00)F1 52 i 55114 IR
Bk 2H B AR Bk I 7 B 25 SO B (M = 1056.95 ms,
SD = 85.43), F(1,28) = 0.14, p= 0.71, ZHEtHIZH Y
THAEMARZE, F(10,280)=0.42, p=0.94,
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2 1050
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1 23 45 6 7 8 91011 12 13
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Bl 2 ISR N PR A IR Bk AT AR ER Bk sz oy B

263 HNRBRFIEI=

W RST 5 % 2 eI RS 11 HBCFIES 13
2H B MR 8k Sz iy B 3485 5 50 12 20 B MR Bk s 1 s 1)
2£{f (Nissen & Bullemer, 1987), & T %4515 ¥ 5]
TR A IR Bk 21 A0 s g 7 SR A IR Bk 4 & 5 & A4 T
G2E 2], Ay K U A TR A IR B 4 AN s N B
A R B 1 551 2 2] R 0 AT EER, HEAT ERL
t K. SRR B E T R A IR BR AL P 51 2 )
AR E T 0, HSETINEA R & A7 51
(M = 30.93 ms, SD = 4.97), t(14) = 24.07, Z{H
95% CI = [28.18, 33.69], p < 0.001, Cohen’s d =
6.21. J N FF AR A IR B AL F 51 2% ) s i 2 e
T oo, RMWJFINRGRBA L EFIN¥%TM =
32.60 ms, SD = 4.89), t(14) = 24.07, 2514 95% CI =
[29.89, 35.31], p < 0.001, Cohen’s d = 6.66. 1% J%
SR A HIS Bk 4 0 s 7 e BT A HIR Bk 20 1) P R 4
FRESALFE, F(1, 28)=0.86, p=0.36,
2.7 itig

T 1R E AN R A BRfil B €, S5 s 1) IR 8k
ol ] AR BRAT: 55, SEBL T HBE 3 8 RS B 1) 3
B o T IR A AR Bk S T RS B 1 5 R
W, P HIR A MR Bk 45 AR T s A 3 A T 51 A
W, S5 R 78 RAFE AT IR A IR B AT
R T eAES] o M ALBR 3N, BBk S N i
Wrod /N, Af A BEHLALELS, HR Bk S i 36 s 2R B
PRI, AR B N BN . R N 3 3 iR

G IR BE S N A BIAHRIZE R, JF B 5E 7 50 R & iR
Bk 2 F T 1Y 5 3 2 > 1 A0S B TR A HR Bk 4 #
T BEES . SR ULIT A S AN
TEFIN SN ZRATE

S 1 BE T PR 2R S IS SR AE AR,
TAE, WIRIT B2 2] J2& 15 A7 A8 B8 — R0 Bk 45 R AF
WE? AT B TIE S AR N~ N IR A5 FAIE, TT RS
B 2 FISEHS 3 WANSEI . SLHG 2 R ) HR Bkl s [ R
B A R o USR5S, H A i HR B/ f i HR
Bk T RS2 S AR A IR BE A B R R 25

30 SEE 2: %ﬁrﬁﬁwﬁnfirﬂﬁwk/«
T mFA
3.1 #ik

KA 38 N, Hh ik 9 £, &tk 29 4, F
PIEIR R 19.89 + 1.56 % A1 s IEML I 1IEH, &
%@% B A R T HEHE S, ZRi ARSI

FAL PN B 2T S o A AE S8 SR S A5 B — 1y
h%H@o
3.2 X%t

PR SE R arNE N et ey SNE KV 1] 137 i)
X, APAKF i m AR BN 1] FR Bk . PR A d oy
AR Bk s Iz B ] ] S S8 2 S s 3 R s 38k 1) Al 08
JI AR S 1) HR Bk SR A IR B 8k ) s )38
FEN B I BEAGRA E o BB AL 53 T 3 5 ) HIS B9k 2 B
S 1) HR Bk A
3.3 XA

TEFEAETh e NAE B A KFHES 4 A B AT HE,
W A6, a6 ER R —A . R
PLAL B, 21 ([ 5 Bl AL B H i — AN e
FESPHNAL B, 21 (015 o 42 R 51 R DU 1 B0 7 JHL v
— e,

3.4 LIG{UER

[F] 5256 1.
3.5 XIRER

S5 A 4 Ty 51 RN
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351 RFIRRAES

[FISE8e 1, DX5I7E T g HR Bk s Sz 1) IR kAT 55
PAAHEST o I AR R AR, 2 B BT,
Eﬁﬁﬁ%%&ﬁ@éﬁﬁﬁfﬁﬁ FaL i 1 3 H

s TERIAIRBEAE T, S0 @R G BLa, 2ok
ﬁﬁﬁ%&ﬁﬁélﬁ%?ﬂﬁ%?@uﬁ,%m
H sl bt .

I 55 R UM 7K P It
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A S5 1,
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X IR 3h 8048 43 B 4] 4 “Data Viewer 1.17 Al
SPSS 21.0 SEATEE 3T o 1 & W i T HIR 5 A AT
FEIRER, 1 24 9K B 58 B0 S0 00, B e S 5 .
MR 3 AFriE 22 DLAM B AR o 208 (0.26%)
3.6.1 EiRMEKFRIK

[FSEEE 1, 6 AT HAlHAIBE, PRpit
30 A, #H ] HR Bk A i AR B ZH A% 15 A
3.6.2 HERBk = AzET

s 1o AR Sk 0 sz ) HIR Bk 4% 17 %) HIR 3k 52 iz B4
B3 iR Kb 1~11 2 BEHR Bk s o s R4 7 2 (4 -
A Rk . R HRBEA) < 11 (B 1~11) 072
ST, S BL FAON B, F(1, 28) = 47.49,
p<0.001, n,* = 0.63, I ARBKL A ARBE SN (M =
528.29 ms, SD = 84.07) . E (LT In] IR BEZH (M =
822.84 ms, SD = 142.60), 2{H 95% CI = [206.99,
382.10]. ZHEB:FERN W3, F(10, 280) = 53.75, p <
0.001, > = 0.66, Kt 4LEI M, AR Bk o 3
W BRI N A BAE A W3, F(10, 280) =
0.78, p=0.65,

—e— B T HR Bk
900}}1*% 1} - R IR B
) 800 \%‘+“}*%‘%\1}/J}\1}
k|
£ 700
‘E‘
=
% 600r
500
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1234567809101 1213
HEB
Pl 3 s g MRk R S e MR Bk 2% P 18 MR B 2 B el

363 WHWEFIFEIE

WEF 8 % ] SRR SE 8 1, o 1 %%
1] 1) FIR Bk 28 R B2 1] B Bk 4 2 5 B A I A 22 2, 53]
53 1o R 8k 28 RN B ) MR Wk 19 1 91) 2 ) WL f1 O i
ATHeA, SEATEN ¢ R, 25 A e R ) MR Bk 2 1Y
JPA2E ) g B3 T 0, Wl ERBRAL & A T R4
242 (M = 48.02 ms, SD = 6.00), t(14) = 30.98, 2:{H
95% CI = [44.69, 51.34], p < 0.001, Cohen’s d =
8.00 Sz ] MR Bk 2H 1 32 1) 2 2] i G ik 2 = T 0, )L 1]

MR kLH & 4= T 9% 21 (M = 45.54 ms, SD = 3.80),
t(14) = 46.38, 251 95% CI = [43.44, 47.65], p <
0.001, Cohen’s d = 11.98, 5} ] HR BR 41 1) P it 371 2%
>t R [ HIR Sk 2 1 P B 9 2 ) i 25 N I 3
F(1,28)=1.82,p=0.19,
3.7 itig

S 2 7E 5 ) R Bk A S ] MR Bk 45 1 S 1T 41
FR B AT 55 o 455 & SR ] IR Bk 558 T & AR T 4 2
2o B AL BRI, MR Bk R B TR D f A
BEALLH B, AR Bk s 7 s 38 4 Bk 2 B s
AR Bk 5z N B va /0N, FI A FE BF 5% 245 SR A — 0 (Kinder
et al., 2008; Lu et al, 2018; Lu & Li, 2018), Jz [}
B A AF T 45 S A ) HR Bk SRAR L, th kA T P51
2], I Hogd ) MR Bk AN s 1l R Bk 25 4F T B 7 5102 2
WA BEES . BT R B AT AR S
B ERBR R, Rl AL T B il i 72,
1117 5 1) MR Bk 2% A2 T S8 S o A7 e R — A
S 1) R Bk 2% 4 T A AR B9k 52 07 B K 6 1) AR Bk 2% 4
T T RMR SR RN, #E T SO AR A
R, SRR TG i B A B 5 45 AL (Hoffmann
etal., 2003), Bl AT REXTHIGEF A ST 4 B
B~ N ERES P AN e A T 2 o T N — s N B
ZERAEFHIGERAE . N RAEA 4355, S8 3 3 m
T AR, AU R B AR RN A — A SRR
ik, BV 4300 ORI B A 0 08B AT A W) 2065, 5 AH R TE
R F T2 B — I H 23 R0 1 A% U AL D S I 3
£ (Schumacher & Schwarb, 2009), 43U Il % 1o
FAE I FAE 7= AT, X5 — 5 O I 25 e fiF 15
SO, OB . JCAm O RIS IR BE AR R B2 A
RAEFHNE], WH T R A 2E

4 SEEG 3. A5, Joor ORI e IR

BT 1) 2% 2
41 #ik

K 38 A, Hih B 11 &, @ik 27 4, F
PIFERE N 19.92 £1.65 % SR IEMLIIEH, &
AR, Y5 A FIF HARE e, Z Rk S
T A B 2T 5256 o Bl TE S S 0 JE A5 B — 1
LD
42 SEENZIt

KA PR R AR R 28T, A AR R 40
B, BEAKF: A 530 B ) R R TG 430 S5 1]
Bk, PR oA IR S N o B B AL A3 T B A 430
J2 1 IR 8k 2 5 0 00 S 1) AR Bk 4
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[ SE8e 2, XOMTETA 5 CRIE AT, 3m
TR SRR S AL IR T o 430
H AR L= T — AR, SR 60 5 LT 5] s
FAREIEAR; 2060 E 5T s R i BAT M R
4.4 SLIGNER

5525 1 M .
45 LILERF

FSzE 2 AT, XA THE 0T 430l
46 HERE5HW

X IR 3h 8048 43 B 4] 4 “Data Viewer 1.17 A
SPSS 21.0 AT /30T . MIBR 3 M h5ifE 2 LLSMY
i B 48 (0.26%)
46.1 EIRMEKFERR

5256 1.8 245 i Bl B I bR, A3 5300 I
] MR Bk 4 A TG 5300 S ] MR Bk 41 45 15 A
4.6.2 HRBE & R AT

A 430 B2 1) B BE RN G 430 e ) HR Bk S5 R 1Y
AR Bk R B AN 4 FT7s o XF 1~11 41 B HR Bk s 1oz et
HEAT 2 (A5 A o0 B AR Bk L TG40 Sl IR Bk ) <
11 (HBt: 1~11)J7 225001, 58K A5 F 20
B3, F(1,28)=17.39, p<0.001,n,> = 0.38, T4
S 1) R Bk 21 A HIR Bk S B BF (M = 822.84 ms, SD =
37.67) i FHAL T A 40 I m IR BEH A (M = 1175.70
ms, SD = 47.75), 22{H 95% CI = [179.54, 526.17].
4B ERY W, F(10, 280) = 51.81, p< 0.001, 1) =
0.65, PFifizg 2H Besin, MR Bk S 1 e ik 250k /)N o 21 B A
AR HAEA RS, F(10, 280) = 0.85, p= 0.58,

1400

—— F50 S IR Bk

1300 | - o TAMDE IR Bk
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800
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1 2 3 4 5 6 7 8 9 1011 12 13
HE

700

E 4 A0 A R BEATTGA:0 5 a) HR Bk 2540 F A HR Bk
SN s}

463 HNREFIEI=
W BT H 2% 2 T A ik RS2 s 1. A T %

FEAT 410 1] R Bk R0 JE 430 e ) R B O A5 R 2E T
G2z, G PR G0 S ) HR BRI TG 430 i 1 R Bk
M T B H S R 0 BEAT Heds, dEAT RN t
Ko o 255k BTG 43 S 1] IR Bk 2 19 )5 3 2 2 L 55t
BERT 0, DRI IRk &4 T 7522
(M = 45.54 ms, SD = 3.80), t(14) = 46.38, 2214 95%
CI=[43.44, 47.65], p<0.001, Cohen’s d = 11.98, 7
30 I ] AR BR3P 3 22 ) s E = T 0, A5
O IR Bk 2H % 2 T P 912 2] (M = 44.50 ms, SD =
4.64), t(14) = 37.17, 2218 95% CI = [41.94, 47.07],
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Exploring the representational mechanism of implicit sequence lear ning:
Evidence from eye movements
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Abstract

The representational mechanism of implicit sequence learning is one of the basic problems in the field of
implicit learning, and it remains unclear. Three key theories have been proposed to demonstrate the
representational mechanism of implicit sequence learning: stimulus-stimulus association learning (S-S),
response-response association learning (R-R), and stimulus-response association learning (S-R). Most studies of
implicit sequence learning employed reaction time as a dependent variable to investigate the representational
mechanism. However, using reaction time directly in the model may not be ideal as the measured reaction time
has several limitations that may confuse the results. For example, the baseline of reaction time may vary across
different age groups. In order to overcome the shortcomings of reaction time, the present research applied an eye
movement tracking technique and used the saccadic response time as the dependent variable.

In the current study, prosaccade and antisaccade trials in single or mixed tasks were investigated with eye
movements, which were recorded using an EyeLink 1000 plus eye-tracker (SR Research inc., Canada). In a
prosaccade trial, the subject was asked to look towards a newly appearing target, while in an antisaccade trial, a
saccade of the subject to the location opposite to the appeared target was required. Three sets of experiments
were conducted. In Experiment 1, forty (40) college students completed the mixed tasks which included both the
prosaccade tasks (red target) and the antisaccade tasks (green target). The participants were randomly assigned
to a stimulus sequence group (i.e. stimulus followed the sequence) or a response sequence group (i.c. response
followed the sequence). In Experiment 2, thirty-eight (38) college students completed either the prosaccade
tasks or antisaccade tasks by the instruction of experiment 2. In Experiment 3, two distractors which had one of
the same features as the target (color/shape) were added in the trial. Thirty-eight (38) college students completed
the distractor task or the no distractor task.

The results showed that: (1) In the mixed saccadic tasks, there was implicit sequence learning in the
stimulus sequence condition and in the response sequence condition; (2) in the single saccadic tasks, there was
implicit sequence learning in the prosaccade condition and in the antisaccade condition. However, significant
difference in the sequence learning scores between the mixed saccadic tasks and the single saccadic tasks was
observed; (3) in the distractor tasks, there was implicit sequence learning in the distractor task condition and in
the no distractor task condition.

The results of the current three experiments indicate that the representational mechanism of implicit
sequence learning includes learning of multiple sequences: stimulus-stimulus associations learning (S-S);
response-response associations learning (R-R); and stimulus-response associations learning (S-R).

Key words sequence learning, representation, antisaccade, mixed saccade, eye movements





