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CULPEIRTE R H B, BB 330022)

S8 O A 5T R BRI A 48 AT 5 S 4 SR D B D et Sr TR, (R X i 9858 N R A R
BERRMS S  HRib A SR, N THE—L 0TI m s, AR5 T 18 4 8t 7E 58 BUET Sk R Xt
HE AT 55 (meta-contrast masking task)H (47 R AR HEL B o 25 R BoR, 78 RIRRJC R IR A1 T 78 I R s

Wb N2 AR P3 R LR B T A ph S IE SRV o 3 AR I b S 4 i Sz T R R,

1M H A ]

JeRT IO ARZ 00 AN IR EOM TR Ge 09 1& R PEIE 5 VE T o AT DA TR A il AR B A o Ao H 2
SC, A AR AR 5 B R ISR TR
MOGE N, ORI AR hREE; ERP

Bg42

1 55

AR ] 2 48 X AN BLAT S AT 8 1 A A
PLIKF) E AR —FhRE 1, A48 X547 D9 59 1 J) F A
T ARSI BAT A | W ¥ RN P vl 58 45 (Clayson &
Larson, 2011a; Ridderinkhof, Ullsperger, Crone, &
Nieuwenhuis, 2004; van Gaal & Lamme, 2012), R4
E A BSOS AL EAT T R i A
BB, (HJE XS B ARTE AR 4E ) b VR T e A7
FEFEL ) i (Hommel, 2007). 144 FIBRIEAHIA
JPNAEETR T RN ZE S, W HILPR RS IA
FI ¥ ) X 4§ Ok (Dehaene & Naccache, 2001;
Norman & Shallice, 1986), Norman FI Shallice (1986)
IR B S 57 IR b s i e, S AAT
VA 1 A8 MU I O A 2 53 A N T 2 R L

EARIATE X e Fn TR . 38k, AR
AR A] 7 AR 1Y 4 Ry T A %3 [H] (global workspace)3
i (Baars, 2002; Dehaene & Naccache, 2001)1AK,

B RN Ly — R A B A T R AT 55 1) TE R
B se i, RA 4G BB DM T ARG h SR

e H #: 2013-05-16

R4 Ja) R (global ignition)f A BEMH {5 H A 2 &
TR RS P8I Dehaene il Naccache (2001)1AH,

EPUE A BT BRI R ] A HT R S
X SR TR T R ) B IR AR B UL R At = i DL
T AT AR MR AAR R 1A RIS, I &R
SRR A K o AR ROIR AL R SRR 2 S
T BT 58 2 BN 42 i) ) i 2 AFTPRA 40T i
BRI TIRE, WHTA R ZE SRR AT,
VFZ W50 B AR TSR AR 3 1 A A T >
MIHE &, R TE PN E R 2 AT R
(Hommel, 2007),

B 5B WL SN ], d5c 3 i I e S A
AT LA R B gl &m Bkl LA
PUE B0l R B4, WRZWH, sKEFRE, KKK,
2012)0 HAORUL, oeilr i) —LEnIF57 2 W 3 4 i 4%
il (Boy, Husain, & Sumner, 2010; Hughes, Velmans,
& De Fockert, 2009; van Gaal, Ridderinkhof,
Fahrenfort, Scholte, & Lamme, 2008) . 1T: 55 %t (Lau
& Passingham, 2007; Reuss, Kiesel, Kunde, &
Hommel, 2011)%F I AEN4 6 D) REIF AT Z IR S

* [E K HRBEE R AT H (31170983, 31100743, 31170980); [ 5 B4 243 4 Z£(201306990046)
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5o R, XA — S A g i fe ) U b
N RS 5 AR AL it
(Desender & van Den Bussche, 2012; Kunde, Reuss,
& Kiesel, 2012; van Gaal, De Lange, & Cohen, 2012;
V4 et al, 2012), #%E1E I (conflict adaptation)fe
F& A IRAE 28 T3 v 98 I % ih 58 R AT 4 ) DLk B X A7
HHIARAL o IR e T ST 5% B S AT
Y2, s S e T N 2D T B 52355 Rt oy e
(Clayson & Larson, 2011a; Ridderinkhof et al.,
2004) AR SORE G i 58 38 W 2 1 RO T R —
R, T AR 2 75 s B R 2 5 XA 7]
AT HRT o T T IR AR T v 558 1 K FEHL I A T
BTN A

TE1& AN Flanker (Gratton, Coles, & Donchin, 1992;
Ullsperger, Bylsma, & Botvinick, 2005) . Stroop (Larson,
Kaufman, & Perlstein, 2009; Notebaert, Gevers,
Verbruggen, & Liefooghe, 2006)#1 Simon i =X:(Kerns,
2006; Stiirmer, Leuthold, Soetens, Schroter, & Sommer,
2002) 55 —HPEAE 5 b, R E AE R A — 3
(incongruent, I)#— % (congruent, C)if.iX A5 R Bt
(reaction times, RT) B K (RT ¢ 2R 0), 1M H.
RIS R A AT BA R ER . 7R
A—BULR Z 5 BA —BOL R FTFR 1) BB 55
—HOIR Z 5 B9 A —ZO R (D) Y B L I B, T
A= R Z 5 B —BOK (1C) R —BuIk Z 5 1)
— AWK (O SR B, B S8 7R A — 3K
WK ZJE o —BOAK Z 5 BB B/ : el - ¢C
> il — iC (Gratton et al., 1992; Larson et al., 2009),
TEGE i bR B e il U B A 2 i v 2R AL Y
WELTAEM, 55, WHEITCR T ARG
POEHE W SR EE . PSS N = (] — ¢C) — (il -iC)
(Nieuwenhuis et al., 2006). A EPURE T B9 PG
N AE - AH & HL 7 (event-related potentials, ERP)Fll
Iy fie Mk w6 3L P7 B 1% (functional magnetic resonance
imaging, TMRDWFSE 4532 T 3 — L AYIESE . 78
ERP #F5E i, WFSEHBR 74T B, ®AE N2
(Clayson & Larson, 2011a, 2011b; Forster, Carter,
Cohen, & Cho, 2011; Freitas, Banai, & Clark, 2009)
Fl1 P3 (Clayson & Larson, 2011a; Correa, Rao, &
Nobre, 2009)8 43 1% fiF - W EE 3] T 1] 5 i) v 58 56
B, AHRHFFE R I, SHTA —BOA B Y /i — 20
WK TR TR N2 g, JfH N2 R 5255
HRR—Z R, R SR —Bulk 5 Y
HIF—20A U Z [ N2 YR 22 S A — Bl z

Ja B —30A R Z J5 ¥ /M(Clayson & Larson, 2011a,
2011b; Forster et al., 2011; Freitas et al., 2009), /1Y
TEN2 b, AHBFSETE P3 IR BRI 75 N2 28
L 1 ol 2 3 7 A 2 (Clayson & Larson, 2011a;
Correa et al., 2009). 7 L, N2 Fll P3 A% i G0+
PhE AR AL AR Y, Qi W] N2 A1 P3 REAS Sk i np
FEIE N PR BN AT AR . AR PP SRIE N B AT Y,
AN AR de N2 ik R B IR R AT RE 2 AT A [l
(Anterior cingulate cortex, ACC)# 2 Wil DI HE iY I
i (Folstein & van Petten, 2008), i "1 iR P3 I i
{14 41 R RE 5 s Iy A o B A A A i o 4 i ok
#2445 % (Clayson & Larson, 2011a; Polich, 2007). %5
Hh, fMRI W75t % B, ACC 7E i1 1k 5 [ A 3075
Z/NT LR GRS, I B LRk T, A
—HORRE) ACC FLTE Bk aR, AT n H A MU T
Zil(dorsal lateral prefrontal cortex, DLPFC)F
1,858 (Kerns, 2006; Kerns et al., 2004), iX%6% 31
55 w2 W I FR 32 (Botvinick, Braver, Barch, Carter, &
Cohen, 2001)AY TN — . i 5 &40 A7 g i 230K
Je AR M gAY G T/, BBH 2SR & ACC 7E
Wi 3 ph 8 J5 38 8 DLPFC B4 MAEI e AT H 1
(RSN EREE v | DORUIE I hE o4 /AR =R TIEAY iwalll B
WARLF AR T op it W LS, (HEIFRAA M E
THTE wh 24 1 20 8% o BT A A9 4 FH (Mayr, 2004).
LG58 R HIAT 4 . ERP R fMRI % Z Fi
8T B i 5E3E B AR BIANE], BEIRATTET RN, B Ex
93 N 2 A T BRI S 5 XA AR A
W fE ZEXNAT R R T T 5L, JF B TSR
M 4516 . Kunde (2003)L) }2 Ansorge, Fuchs,
Khalid F1 Kunde (201 )fBA17E =R IR T
BARBPUEER] T S i gE, HABATE & 2 A )5
SR BN A B, 5 SRS | & B rhae
A R v 538 N o AIESR A AT A 2 R i
AR R G sh A B RREE, A5 3] T 2L A0 25 L (Frings
& Wentura, 2008; Jiang, Bailey, Chen, Cui, & Zhang,
2013), XECHFFEALERW, vl oEaE AR T K .
B Fik & 5 — B 58 % (Bodner & Mulji, 2010;
Francken, Gaal, & de Lange, 2011; van Gaal, Lamme,
& Ridderinkhof, 2010)7E4 & UGB MR & 1F
T EBLES R T wp oS N ) L g AR AN — B, I,
C A B IR h 38 1 A2 75 T 2R 2 5 X AN ]
S T A EF JE A58 . SEE AT A A B Y
2 S AT RS AR Z5 e i s . DA e = i o
S 38 W FWF A SE 0 T b R EAEAE = Y 2
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5t (DB 7 DAL sl R S S5 bt (5 5 T
fs ()X 3 SRS B P UIRAS A B2 7R B —1RaK
ZIE SRR A L IAT 55 58 2 a5 (i) RO &
WA O, XL, TERERMME
SR AR SS . RREemtml R, RIS A ER
FRNN AR, Jo RS BN | B A D
FEEE /N, JHIR L R (Haynes, Driver, & Rees, 2005;
Kiefer & Spitzer, 2000), 45k, AR AMA
R A A AT DA O X TG B RE R
JINT.(Sumner, Tsai, Yu, & Nachev, 2006)., [Hitt, ik
YR 2Z [8) B B} ] [8] B (inter-trial interval, ITD K& | 7
B EUEXT TG B USSR A S A S b
ZIRB AR FFE R H E . van Gaal %5 A (2010)IA 4,
R A DVE S5 5 TF 16 AT Rl ol Ae 2wl 45
B IS 7 BR80T 45 2 — a0 A e A
S B AR R, T TR S R R R A
AR T, BARSE T X T0 B R SR A in Tk i
FEOCEIR PR IG R, BT ITL LR X S
WRIICICIETE ., BAR Ansorge 2 NQOINEH T
BRI ITL, {55 van Gaal 4 A (2010)7E 1E 2032
XT e S ) B R R S AT SR DS [R], AT T g —
R Z 5 #T JE gl R RS AT T, H
T XL E R TAE S5 4, ANMEIER T ITI,
i H A AT BB S B0OFE T — Uk s 3 2 i o A5 1k 55
A TG 7 PR P 98 B3 TG T TR I i 28 9 i R
£ 4 1 2% (Greenwald, Draine, & Abrams, 1996;
Jiang et al., 2013; Ruz, Madrid, Lupiafiez, & Tudela,
2003), FEFFR A B REULEE B 2 Y e B IR o
N DA, SRS 4 COF B RIOA K CE
B 2L vh %€ (Frings & Wentura, 2008; Jiang et al.,
2013) A XF F J6 3 I vl 5 HLAR B 5500 /N,
T2 EZ S HT il O Y i vk o € i 1 15 &%z, mf
REAETE MR AR o

R4 Bodner % . Francken Zfll van Gaal % A
KT KRR %S W, {H Francken 5% A Al
Bodner 45 A 5T BT 75 22 TR DU 4 J 100 ) ke o ol
R (O o e e N 7N T B Bl (O NI |
(Desender & van Den Bussche, 2012), ik, 124>
1EHA van Gaal 554 AfF b uER T JC iR o
BN AATE . (HME R, BT van Gaal 5844
TeE A R FMARIR G 2, X 5T
LB ) Jo B IR vh 938 N AT R ST A B P
HESE, AN S LT H i SEETAY JC R v gE g | i
Mo HAk, A 2B BB 15 0 B I nh 2 R0 45

AN, AR TSR R A TR IR SR IE N . PR,
R T HERR LR AT et R R TC AR pp R IE N, S AT
(097 S R R B AR R A block 3L,

ZE L rIR,  ner 3 Aok A A SEER ETTRARRR TG
BEUUS SR e IR g R R 1Y .
S I R] 68 114 il 28 91 50 R0 T 2 RE A5 WL 4% 31 0 iR
PSEIE Y O . I AT AR R R, SR IXT s
P4 A 85 i Ti) 2558 1 P 2 91 30 Sy 500 ) R N F B
R 7 A B =N R A Tl VAL R S @7 o
Desender #l van Den Bussche (2012)#5 i, #1F EEG
FORBAR @ By ] o3P, R e G TR
A 6] 52 B 75 & B9 BRP {Gish, JUHGE & %45
o RS R R 2 E 3, i HaZdoRd) iz s
HF IR E VU §] 58 H (van Gaal, Lamme,
Fahrenfort, & Ridderinkhof, 2011; van Gaal et al.,
2008).

SZ, ARBEFER E SR AT A R 28 )2 T
ARG BRSO T RS o TiAE
e 5, AT R R LR 55 o FEIZATE S5
i Bl RS ORI GZ ORI B R W AE Sy B AR)
LA AR 0 58 9, TR S0 SRR ) e S s
ST, DRI AE LA i i o) 252 B0 0 el i
ARESE M E 3 SR 4 55, 2012), FRAT]
i, WERATETCE IR o Ny, B4 T & TE =
TSR T B RS FIRATEAEST g 215 il
A AC IR Z 8] SN I Y 22 5 /N T el Fil eC ik
Z ] R 22 575 fE ERP K EEE] A1 A i i
PZ ] N2 85 P3 B IR 1Y 22 5359/ T el Al eC Ak
ZIA] N2 PR 22 5 o gt an R 2R SE, IR
2B B TP R R R EE RN S 5 XA
()R R, TR — 20 R A R R A R A O &R
A E MR AL R, SRR BRI EIRA 51
IRt EA 14> A L (Mayr, 2004).

2 Jrik
2.1 #ik

TEHR KN BBS E A MG AL AR IR TE 19
23 22 % (M=20.67,SD = 1.15)Z [a] A AR £
Pk 18 Z (L 11 %), h T —A LB e m iz
W2 MR KA, Telasentrhai kb, Irasali vt
FIF, MOTIER SCEFIEIES, HHICO S35, 1E
MR UL TR s, PSS R
22 RS RH

SR T AE J0 3 PROA RS ] iUl vh 7 Sy 8 P A o
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Sk i % EE I AT 55 (Kiesel et al., 2006; Kunde,
2003; van Gaal et al., 2010), H3 5 PAE K 4 (RGB,
128, 128, 128)TF5tAY 24 J&f IBM 4li°F VGA R
v b, WOoRSBEOTRIRE N RETE 70 Hz (B 5R 2
J9 143 ms), S3rPEER 1024x768, {#ifH E-prime 1.1
ARSI S, gOEE R s 70 cm. D
8 1) A2 B A A Sk 1 2 R AT Sk (LA D 0.98°x
0.49°)VE M Ja ahfil ik, LA L6 Ja sh i Sk A K A48 ) 42
a4 1Y A8 0 B A K (2.87°x1.23°) A H ARl o
M T A sl S B AR REE A A R R e A B, T
HJR i Sk W a3 H AR Sk, BROAE 2405 shlik
%) 52 PR T) 5 2 DA S 2l 5 E A 2z () s (] ]
BT, BARX S s T R AR HER (LA 1A).
23 KWEiIt5ERF

M 2 5 B bR i =k 19 7 ) — 0Pk DL S i
KA S /R ) — 2 &, AT RO R AL 4
4T cC, el iC, il IR o A58 1T B9\ T 21
T S B s (1 ok 4% ot ik 5 iR sl R B R
BP . AE—2F ik, BARRINEON IS Sl il B sl
e TR IR, MAE 7 — Pk o S5 HEim
BRI A SR R FE R FE block B,
BARATEEIN blocks Z [ FEHLEBL, AF—1> block
T AR IR L2 P

IERSLEAT S RN T B, BafikE
14 ms GRIEHD) B0E 2 129 ms (354E#K); b5
W 29 ms 15 G HARHT SR 2B 129ms; 5
Ji S B — AL [E] BEAE 1200~1500 ms 22 [] A BEHL
VU ERV.NES RS §awal SR i b G b
A ST S B I

A o B
2 B
&
@Q
. )
Fis ¢
$
" < =
p = JEAL = ¢ 5
& 3
=) E
%3 it o =
I 5 & 7
«< | o
)
&
o
&
>

S

AT AR T O - U e e — L 24
AR B 58 4 R A (SO I 5 IE R 32 U 25 2] block,
BE M 14 1525 blocks, &1 block £ 128 4>
WK T 58 sl n] WAk, $lis 5 il
—E 256 MAWAIHES] block. TEHEH] block
SR BT 5 Ik )67 -5 5256 blocks SE 42 A ], {H
AP A B, 7EIZ block HY 2R BN IH 5))
PP AS R B AR T7 [ AT HER, I Hos ik
s e IRIR & 2 0,

24 1TARPES

B EBREA block ME—MRR, AT HEER
A2 S R A% i 5 Y 1Y i B (Hommel,
Proctor, & Vu, 2004; Mayr, Awh, & Laurey, 2003),
FEAE 25 B R0 ROy E AU, B HERR B 158 S
TR DA R B B 152 S I R S A 56— IE A IR,
e HEBR SR K F 1000 ms 235 /N T 100 ms )
¥ (van Gaal et al., 2010). K T 43 #Hr i HEillc 5141
SIS AT T R W AFAE v SIE N, AW T AL R
&, 3 Bl X - 34 B2 By e VR R BT T S K
—HE(—E, A—F) < BTk — 2 (— 2
AN —FO R R R 5 4 7 22 53 BT (ANOVA) . i
TR IS SRS S RGO, AW SR B
TIHEE(d )i AT B AR ¢ K5 55 (Bodner & Mulji, 2010;
Hughes et al., 2009). FiAT G153 13421k AU 55,
FFLL p<0.05 1E RSt B E AR IE
25 EEGIEERS5HM

SRR R R 4R G 5 Y g R N AT o 52
0 T RN A VA S T Ok G IR RSk Bl fef
8% Brain Products /A H 64 FHEMEICK EEG

s O MR
460 Eog - - 50
440

H (}\%} .
420 g
400 H 30 &
380 [ 20 &
360 4 :;c
340 \ 1079
320 ey | ey 0

e — 3 iR —#
e

e — 3 e — 3
i

K1 SRR 517 b e

H: (AT, BTG

o PTRIEFRIR RN, FEREFRR TR (sem = ~FEIPRUEDR).
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Wl fEICSERTLL FCz hZ&5 05, UL AFz 2, [A]
A 7 B HEE Ji] T 32 5% 7K F- BR B (HEOG) i L HR He
(VEOG)., EEG Hl EOG L) 0.01~100 Hz A4 55 iC 5%,
I HRFERNy 500 Hz/'T: o 10 M A — A B Y
HLBHORFEZE SkQ IR

X EEG BBl 1 1 4 195 T EEGLAB
(Delorme & Makeig, 2004)A%fHIAS7E Matlab (R2009a,
The MathWorks, Inc.)F k7. Bk LLH) EEG
BE LUSUH- 3L 58 B Al (W 0 B 2L 5% B A TCE — 1)
M AEHETE S %, SRJE DL 0.5~20 Hz W48
1TUE (van Gaal et al., 2011), BEKF EEG 3T H
FRa s> 52 1000 ms (1943 B, e L E bRl
200 ms fE R FRL o TEHRBRAT N 43 Bt i 25 B (19 1alik
XL A B, R BUE R AN = Aoy ik kT
Pl 28R QITATEEST 5 bR R 72
HE % /34 (mean probability distribution)Z #h ff) <A
] Ge 4y Be gk 25 5 (Danielmeier, Wessel, Steinhauser,
& Ullsperger, 2009); (b)I15 4l 37 B4y (independent
component analysis, ICA)R 4 B4 7£ EEG 5 5
(%)t} (Delorme & Makeig, 2004), 7E44 5 ADJUST
(Mognon, Jovicich, Bruzzone, & Buiatti, 2011)
EEGLAB iR BT, fURAZAR . MR350, JLAL LA
K A AY () D3 5 40 7 i B HERR (o) BRI
TE+80 uV ZAMY 4B oo 1 HERR I8 o X e b B S B
— SR N RS TR AT e B 45 R 2=,
Matlab "% randperm pRELFHALPRIE B, WA G
— &8 80 4~43 Bt (Purmann, Badde, Luna-
Rodriguez, & Wendt, 2011), )&, XA B4
AT EIT 1,

R TR R L, BT ARG (Clayson &
Larson, 2011a; Purmann et al., 2011; van Gaal et al.,
2011) LA Kk e # T8 1 B8 3 A B 32 1 AN SO R X
(region of interest, ROI): HI#iAt HH1#E N2 ROI (Fz,
FCz, FCI1, FC2, Cz)fIH1Tii#R P3 ROI (Cz, CPz, CP1,
CP2, Pz), MK 2A Fll&l 3A W LLE H, N2 7E 55 ik
FAF N BRI R R A B (E, 0 P3 T
PRINTE P AP S5 T LA A28 4k, PR
WR R N2 R P3O . X N2 B tE
240~320 ms T H % 55 F B2 BCRT A ROT Y
-y P, TR EEM L, AN
ROI N BT A AR A 4% ik J7 23R4S 1 H T e
17350 XF P3 et 24053 Bl rh TR ROT N 4
— U AE 350~ 500 ms % H AR LT, SR)5
PR A T34 o T B 50l 583 N, X N2 il P3

(1491 127 FL H 42 A 2% 8 53 S0 R A B ) 2 i aK
(3, A=) x YEHKR(—, A—B0MM
KEELZNME ANOVA, %45 R{#iH Greenhouse-
Geisser VEFZIE . N T AL 55 HEM MR TS T
Y P EIE N, X PR S5 AT Y oh 93 N /N AT
B Xt ¢ K 30 (AU )

3 ZER 5507

31 THERS5HHH
311 St &Y

S 52 7 R 52 - ANOVA 45 5 iR« SERiT
R ERON 3, F(1,16) = 13.52, p = 0.002, 5 =
0.458; AT ERN B3, F(1,16) = 190.04, p
<0.001, #* = 0.922, —H ML HEAEHEE, F(1,16)
=27.28, p <0.001, * = 0.630, %38 L [ I T 7E
AN—ZERIR Z )5 B PR R0 (RTy; i, M = 70 ms, SD
= 30.00)8 —HIA IR Z G I =B (RTy e, M =
99 ms, SD = 26.46, t(16) = —7.33, p<0.001)FE /N, X
FERSR ) 22 40 Bt & B 5 iR Uk ) SE RN,
F(1,16) = 18.71, p < 0.001, * = 0.539; 4ATIXK K
TR B, F(1,16) = 48.57, p < 0.001, #* = 0.752;
BN HEAEM B, F(1,16) = 16.53, p < 0.001, 7
=0.508 %A H AN B T A —800Ik 2 5 1 i €
OV (ER; o, M = 11.89%, SD = 0.08) bt —FuR K
Z G WSRO (ERy - oo, M = 17.26%,SD = 0.11,
1(16) = —4.38, p < 0.001)Z/NILIE 1B Z22353) 0
312 ERIEHEN

X I 7 22 3 AT R B, S ik 19 32800
W, F(1,16) = 7.05, p = 0.017, * = 0.306; 4Hiik
U FRO 8%, F(1,16) = 242.48, p < 0.001, > =
0.938, —HMKXHEAEMEE, F(1,16) = 20.18, p <
0.001, > = 0.558, %3 H RGN ML T A —EElk =z
JE ISRV (M = 30 ms, SD = 13.93) i & #i/N T
—#IRIRZJF SN (M = 42 ms, SD = 15.60,
#(16) =—-3.89, p < 0.001), XF4EIRAR K J7 22041 &
SErri R ) EROV A 2, F(1,16) = 1.58, p > 0.05,
7 =0.090; SRRV B0V B, F(1,16) = 5.39,
p <005, 7° =0.25; “HHKLHEEAARNEE, F <
1o X FATESRIEM A1 T AR L IF R ke B o
38 W (UL 1B A7 2393
3.1.3 S FNSR ML K T MR IE R AY ELEL

XoT 55 448 W TR R 2% R A8 SN B 1 R B
PREIE I I ECXT ¢ K & B . F9EM A T A v
HER(RTer ey 1 icy M =29 ms, SD = 14.46) i 3%
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KFRIEH A NP SEE RN (M = 12 ms, SD =
13.04, #(16) = 3.13, p = 0.006).,

32 ERP#&R

321 E5HEHasH

(VFFER N2 aiE 2A Frs, A—BElRE
—HORWOE L T HERE N2 PR, — A —20K
WAE N2 | 1Y 25 S5 3 AR LA Hh A 1 Sk e A (1]
2B) ., X H R ) A I ANOVA 2538 R, Jeriik
W ERNA R, F < 1; Yk ny 2500 8%,
F(1,16) = 14.08, p < 0.001, * = 0.468; —H ML H.
YER 3, F(1,16) =26.70, p < 0.001, * = 0.625, i%
&N T A —BOXIR Z 5 1 W 2800 (M =
~1.69 nV, SD = 2.47) i F/NF— Bk 2 J5 1 i 28
BN (M = =3.15uV, SD = 2.95, #(16) = =5.17, p <
0.001) (WL 2B ).

QHTER P3 W 2C fin, A—Fkk i —
FAARGE THE KA P3 DI, %225 3 B e
%Rz A TR ER(E 2D) . B E i ANOVA 2553 B,
SERTRK I RN A B E, F<1; SHRTSK i £
MBEE, F(1,16) = 46.43, p < 0.001, > = 0.744; — &)
ZHAEHBE, F(1,16) = 5.40, p <0.05, 5* = 0.252, %

A

HE{EuV)

D mm ===

18] (ms)

HLIRAE (V)

o feeinns

I5F (] (ms)

200 400 600 800

200 400 600 800

& H N BT A —BOKIR Z 5 W il 3800 (M =
1.61 pv, SD = 1.07) &/ —Eilk Z J5 iy 5Es
RE(M =2.08 pV, SD = 1.30, #(16) = -2.32, p < 0.05).
322 BIEHEMH
OB N2 i 3A PR, 555Mmac
AU — SRR B —BUA R G T 5K A N2 I,
X 2% S FEEAR AR AR (B 3B) . H A
ANOVA R iR, Seiilikny ER0NA R E, F <1,
MR A R 2, F(1,16) = 28.06, p < 0.001,
= 0.637, Ju BB MR H WS HAEM W,
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etal., 2011; van Gaal et al., 2010)., AT AW LEFHE
B 1 R B vy A SR AR TC AR AR R AR R T
R EE N, X UHERR T E 5 R sh RN R A E
GG R BT BEPE (Mayr et al., 2003). 5k [A] A,
TEHCHE 53 A I ORAIE T B b 25 0 T 19 12X K A (]
ZJa, TCR ST SRR A vl 538 A3 ATS AR ik
F, XHRRR 1A )R A ] TS B S 5
Y, PR, AR SR LS B %) T 5 TR g N i A
2 R R A

T RS RATH] T ERP 45 i —DHIESE . ERP
SRR, TEIRERAA BIRAMT, Mih—2
AU T — BRI & T 3R N2 T P3 i,
XERUITE ERP S| T2 By ph 28300 o B
NEB R, TORE IR BRI K ) g ¥ 32
FSEHTRR — BRIy, R NTE N2 F1 P3 sy
Al - iC PR /N T el — oC MR . X S5HTA
TERERZ T 1 b 538 W AT ST — 2, UEHA N2 1 P3 A
S5 AT DUAE SR I £ v 58 5 B Y 48 A5 (Clayson &
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M R, X 5 h o I R s Y T — 2, AR
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Polich, 2007). {HMAHFFY H 1) P3 3k Bz HuJE 1K1 11 43

Botvinick, Cohen,

Stenger,

M LLE 1, &40 Z a0 22 5 B AR BLAE h T
o XFUEHIYEIATSEAE P3 A By M558 1
FERILAE P3b 55 b o AR SR N, A OC
WF5E A B P3b SR A il A 3¢, 78 P3b BRI K
%) 2% 5 7T g St 1 e 7E 24 T b B AT Sy
AE ) 2 BN e AR — BRIy . S oh, AR R
KR, P3 Al RES W S e ny w1y 2 0 K,
B o ik, P3 JEIRAR K, [ Z#/N(Botvinick et
al., 2001, 2004; Clayson & Larson, 2011a). 7£ ¢ Aijia
KA =B, i T8 AR 55 5 % 16 22 )it fin
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J& {5 B T.(Dehaene & Naccache, 2001; Norman
& Shallice, 1986), il JC R P i 583 Nf 1) 17 7 $2
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T3, RIS (Botvinick et al., 2001) A fiF B
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PE G Y B IE, % R TE I BRI ke (VR
DS fE 6% BT 47 9 A B 0 R TR Y o 9838 1V o TE INAER |
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3 IR R R PRC 2 7= AR AR AY DI, 177 B o i
AT IR DI RE ) FH 2 X (HIE AR I 45 R 3%
B, ¥0 I B ATA T T RE Y vh 2838 I RE S B TR IR
FORBOE, 3% R 2L DO = R A PR i i
(fast feedforward sweep) f1 & & il T. (recurrent
processing) i H i >k i — 2 M fi# (Dehaene,
Changeux, Naccache, Sackur, & Sergent, 2006)., ‘Pt
T 5t 451 41 2 48 0B 15 2 DA I 9 A 4 A% 3 30 v 2
BByt %, mrisE Ot A RESS AR T R, =
5 75 0] GRS SRR K % 1 X A AR TE S
Too SR TIRAR 200 RO 5 R B 24 )2 2
W, AE BRI B Iz AAL R R R AR 1) 1]
% U 1% (reverberating activation) . Dehaene il
Naccache (2001)5F AHLHE 191357 PG PR Z R4 Jmy 1
#A> (global ignition), JCEIH M5 I N A AATE LA
B 5 50 Pt 3ok S g [X A TG O AN b SR BB A S B 4
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Jry R, W R UL N AR BRI (van Gaal &
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X5 A W5 E N T BRI B s g il 2
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N—3 o J3Ak, SR ICIAHIGE ) 7E TG B R w5 N
i A2ty v A 2L A FH (Desender & van Den
Bussche, 2012), {H2& X FH A /RIS A TE R
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Abstract

Previous studies have suggested that some cognitive control functions such as inhibition control and task
switching were independent of consciousness, but it is unclear whether consciousness is necessary for conflict
adaptation. Prior studies in consciousness domain showed that conflict adaptation reflected on behavioral
measures and ERP components (N2 and P3). The purpose of current study is to test whether consciousness is
necessary for conflict control. If conflict control was independent of consciousness, we would observe that the
conflict effect indexed on reaction times and N2 and P3 amplitude modulated by previous trial congruency
regardless of consciousness. If these hypotheses were verified, it could deepen our understanding of unconscious
information processing and give us insight into the function of consciousness.

To test our hypotheses, we obtained the behavioral and electroencephalogram (EEG) data from 18 subjects
using an arrow version meta-contrast masking task, in which the primes fitted exactly within the inner contour of
the target. By manipulating the time interval of prime and target and the presentation time of primes, the prime
can be weakly or strongly masked. One subject was excluded from further analysis due to too many artifacts. To
exclude the alternative interpretation of conflict adaptation by stimulus/response repetitions, stimulus or (and)
response repetitions trials were removed before further analysis. After removing the artifacts included in the
EEG segments, the ERPs were obtained according to each condition. The negative peak of N2 was averaged
during 240-320 ms across fronto-central ROI electrode sites, while the P3 was averaged during the time 350-500
ms across centro-parietal ROI electrode sites. All analyses were performed separately based on the conditions of

consciousness.
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The results showed that there was reliable conflict effect on reaction times and N2 and P3 amplitudes under
conscious and unconscious conditions, and these effects were modulated by the congruency of previous trial
type. Specifically, the conflict effect is smaller when the previous trials were incongruent than when they were
congruent. Nevertheless, the size of conflict adaptation effect indexed on reaction times and N2 amplitude were
larger under conscious condition than under unconscious condition, while the size of conflict adaptation between
conscious and unconscious conditions were not significant.

To our knowledge, we are the first to use ERP methods to study whether consciousness is necessary for
conflict adaptation. These results not only suggest that the unconscious experience has great impact on human
information processing system, but also suggest that conflict control is independent of consciousness. The
difference in magnitude of conflict adaptation effect may come from the magnitude difference of conflict effect,
and conscious conflict is far larger than unconscious conflict. Thus, in further studies we should pay attention to
the difference and common aspects on unconscious and conscious conflict control. Moreover, the conflict
monitoring theory can be perfectly interpreted the conflict control, but it do not elucidate the function of
consciousness in the loop of conflict control. In conclusion, the current findings indicate that conflict adaptation
is independent of consciousness. The current study could give some insights to understand and reveal the
function of consciousness as well as its effect on conflict control.

Key words conflict adaptation; unconscious; conscious; conflict control; event-related potentials (ERPs)



