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HRRZ RO 2RI, BUEF A X HRIEH A
TN L, I H X e e SR BT E 1A
21l 4y | (Bialystok, Craik, & Luk, 2008; Carlson
& Meltzoff, 2008), —LLH LK [ 3 MAGE L
I LA PRI R B, WUR A RAE R T4
P o SAT: 55 v LU BRAE A SR TR A, T AE 2R
o Ul B o AT 55 P R A Y R BB 22991 (Carlson
& Meltzoff, 2008; Esposito, Baker-Ward, & Mueller,
2013; Martin-Rhee & Bialystok, 2008), Bialystok #lI
Viswanathan (2009)] J T FLAE: 55 W1 58 XL i 27 2T %
JUE SR & B RS2, 45 R e BRRGE ) L3 A
TN RV s LB, AR SN
i E SR LR 25, W L R R
PRARIT 15 (2012) ) F [R) A 5970 2008 AR Fh 3 XU
AR A 42 4 iy AT He B T A ) 5 L[]
FERYSE IR, Ho B il R 8 s, A0 R 1 A
TR . BEFEE I, BUEE BRI
PEHBRABA TR e 1H 5 R 2R B0 AH O, X Se 2250
58T 5 A 55 e 5 A0 G By AT 15 i i 72 (Bialystok,
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2001, 2007; Green, 1998),

SR, X TRAHTE 5 250 S BO0UE PL 0 i R,
PR Z s PRt T BE . AR I, SEriit
FEH R IR ISR R L SR 2 BUGE 2256 B0,
S 1T I8 7 A A 481 B8 i A A A8 o i s 2 1Y)
(De Bruin, Treccani, & Della Sala, 2015; Duiiabeitia
et al., 2014; Hilchey & Klein, 2011; Paap, 2014; Paap
& Greenberg, 2013; Wu & Thierry, 2013), E41 A&
W MR (Adaptive control hypothesis)FTiA A,
XU o AL T 5 17 B 00 A [) ) 38 AU AT T A TA R 4
il i R IO AT TR A A T I 2, DA T ¢ B 1 XX
i3 (Green & Abutalebi, 2013), 1EH T 1Y — BT
FEH, Wu I Thierry (2013) 31 A /R 15
WBNE 3 5E M A W B i) Flanker {145, BI7E
Flanker {T-4% 19454 trial Z B2 A EE 5 093670
(REWEUR L] H 5 i f i 508 W26
PR AR IR B 2 ), R S 00 i A58 45
KRR, HHIEELR(HEHEUR LR e L2
BB R AR HE, WO R IR G IR T (R iR B
i) IS T PR R) 2 2 5 ) HL A T i 1) S 0 T A S A
T/IN P300 I, 11 P300 Jsz Bl 1 90 il il 9 o T,
A5 RV TR IR A TR BT itk vl 5 Y R ) 2
WER TR, P, P98 E N RRGE# B h
riEh sz 2ITES fY PRFR T, A2 BRI
RS Ra s R B2, IR R
Hh2 FIHAGRGEE, I H A X AR AR
Hil sy A4, X TAEBGERGEH K i, A AIA
SR T 18 3 2 5 23 32 BB AR A (] B BT 3780 1 0 7

G38b, BSRBUR AT SRR th Tl S
3 A X — ) — AR R, B BT B AR
PAT I ) B2 H 25 A o 5 0 5 e e R g AR
D, IF H AT BB 58 R R e T AT 4 i 70 4%
AN ILAFFETE 7 Fe 4 b (1 B 244 JH (Linck, Schwieter,
& Sunderman, 2012; Liu, Rossi, Zhou, & Chen, 2014;
XU, 6T, L, VLR, 2013), HA Soveri,
Rodriguez-Fornell F1 Laine (2011)iz F £ sc[nlIH 43
BT 0 5 500 1 AR o5 =2 1S M1 SUR 5 1R 5
o A 22 5 ORI T BSWQ i 75 7 48k [1) 350 % ) XA
A R BRI, SRR, H AT S B
%, HAERAAT 55 PR S IHAE R D, R BIK
TS R 00 23 R U A ) B S PR AT 4 i D RE o
BeAh,  HETRGE R 07 T BB B 3 #R
2 e PR 2H Bl (B TR A R SR, B0 SRR L
T AR B ), 183 B R 7 A 5 26 ) A Pk

O RERIAE 55 b 9 2 30 25 S ok U W XU 3 A7 AR A
I #Y(Bialystok, 1999; Bialystok & Martin, 2004;
Bialystok & Viswanathan, 2009; Carlson & Meltzoff,
2008; Costa et al., 2008; Soveri et al., 2011), XZSHH
KBTI A B AETEAR R R R BRYE, BT H AE
R BN R L 5 1R S R WSS,
B E I YRR OC R . BEX X — A , Zhang,
Kang, Wu, Ma Fll Guo (2015)7E f it i) — T A 55 H )
PRI 00 7 378 500 5 e 0 v A A g4 il
RE I Hs ), S55R B, RIS 5 Fe )l 2550 e
TR TSP R, R R 7 AR B AL
Bio f% Zhang %5 A(2015)BFFE BB, A0
K BERPEAT TR 72, BRI 5 i B0t
R BAZRBUE 7 B 2 5 27 BRI 520, LA
KRS TR AR 1) 00 O R e 2 15 25 A AN ), [R] i
RO ] OC i) N AEBIL ) B2 92 56 S0Fr
AWFFESEG 1 KR P R F s e,
Seib BRI AT HTIN, 52 AL Bialystok 45 A (2006)4 i
AT LA 55, ZAT 55 8 4k AN [m] S 36 25 47 i 6 3 R LG
B LA i) I 2 e 1 S s A il BE g L 0 e
TR RGN RGBT & e, 58 is
P BT A4 AT 55 BRJE AT IR I, 58
JS I AH R B T FLAE 55 o SERTRFR E 2k B,
EAA L T HA A R P B A [ A 28 L
i, & T A [E A HTH5E il B 43 (Brydges, Anderson,
Reid, & Fox, 2013; Bunge, Dudukovic, Thomason,
Vaidya, & Gabrieli, 2002; Luk, Anderson, Craik, Grady,
& Bialystok, 2010; Sylvester et al.,, 2003; Ward,
Roberts, & Phillips, 2001). [A]i}% [& 2K 15
e A5 28 38 X A [) DR A ) B9 R e A A )
(Bialystok & Viswanathan, 2009; 75/ H %%, 2012),
FRAT U] 593 5 R B SO A ] e
RN R0 SR 3 P A R B 5 i 2 3R B A AN [ ) A
o J28 2 BeAE S 1 A al Bk — P Ikt = 5%
1 B3 2 A1 2 X8 AN [ A R 4 1) BSC 0 7 A A T) A B
2R, [ I RN 1 75 4 B ) S el Tk
I A 0 SR T e ) BRI RS 5 e 2R 3R AN RS =Y
JRH o FESEs 2 h, —#He A R R A, S —
Ml RSB £, A —HAARE S IR A R
WE s, MEAWRIITIHE T . R Hh it
AN, 58 M FLAT 55 o FRATHUH S8 2
ZER 50 1 —3 B, ARBFSOKEE AL
B, R JHPRNAS ] ) S 56 90 AR DA 5 e i 58 2
323 X AL UL 2 B AR ) 77 A BIVERE Y 52 05
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KEFFOBE R R, B, A s A
F, MAsUFIEMIIES, HIEHE, GRS
SIAS R i) B
222 =WEiIt

AL R R Z RTINS, A A
Je 78 BONEEE I RTI, AR5 AT e, R,
X IEAT IS I, 58 B AT AE R AR 55 o S0 R AN
O T T T B A 17 B 6 AN TR DA R ) s 4 1 B s
e, S AT R A R A s AT 55 v Y TE A
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I 5 B T RS I 252K FH Bialystok 55 A (2006)
PR S . AR S P SE A R, SR
Bialystok Al Viswanathan (2009)f#/F5%, fL45AN[A]
ML 5 25 €, A0 HIR s 0 ) 1 T L P o 2 i, A RSO
Jr¥, BT AR BT B — R AR e, P —
AEE L, 1000 ms J5, T A A A AR I 25 %
LRI, 582500 ms Z R A TN e, R
TEANEIE e, 522 200 ms, K5 — R ST7EH
TR T BN, RELE 150 ms. QAR AR A% AR
ek, BT B T 5 RS A R 1] 8 5
i SR ARG AR AT, W TR A R ) R
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i e 04T 55 v, R G MR I ) 6 — M F 408 O B
4 AR 22 S B B O 1) A B A AR D,
A5 ) & I RAE LD 1 A 2), Sesef
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Block, £~ Block & 12 4> trial, £ 8. — i {4 Block
A, A SR R AT Ao AR R Ak 0 TEIR G
Block #&ffHh, 210 52 56 4 €0 5 560 1) I BIORH 4
HLBEALE B o AR S BT 55 AR B 2 44T 55 45 A 46
2 > Block fX g 6 AR A, 2 1> Block {1 (L HR A%, 4 4~
Block ARG BI(A . RIS BT 55 Rl IR A 5% 44T 55

8 /™ Block FA5: B 7E gl ik ]y, 76 R UAT 55
(MR A EL AT 55 FIHR B B 4004 55 ) Z BT AT — A~ 2520
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HEAT, SZETR R E-prime 3R . HUIK E 3h
TESEBAR A SN, IEXF AR A i 4% IR T8
23 HREHSH

A WO B IR R I KT 75%, PR N BR AT
fargkik. 7E SPSS 20.0 Hh4AT IEH s N O BCHE, T
SR BN I ZE 200 ms LR FT 2000 ms L E %
SR, MM BR SR A AE 2.0 ANBRiE 2 LIS B AR S
BdE . X IESR M R, #lE 3 Mk
s il B 43 I D5 O A L A R T W 2 25 R (Fs <
1), W& 1,

F 1 ERSIBHZAERMAGN G 3 Mol miEHm o
THIERHERZEEM = SD)

B B ra v ki TP AR
AT —0.005+0.030 —0.017 +0.042 —0.042 + 0.048
eI 0.005 +0.035 —0.015+0.051 —0.043 = 0.056

& Bialystok A1 Viswanathan (2009)f %72,
S5 07 410 i) E 1 BRI ST 5 7R gt €, TR i SI% 20 1) S5 I
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5 RSO E MR A, MRS AN A
A R ] B PR S N, BRSO, A Sk o B
P SEEe v, BRI T 5 A S E A R A, %
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A—F RT — M7 —3 RT)IFE, 7RIS )
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W, 7EIRA Block MSZmrh, BEA 20 (RIS 1Y
trial, XA SEHRERY trial, IS ETEPIRT 55 (A
PEATHE W, fEBA— Block SZ8eh, HA SO HR G EL
LI HRAG Y trial, AT EFEI . RO BEE SHAHE,
RIS e T sl i e el 77, RIOAHT R 06 1

XTS5 7 N B 2R AT 2 S ) <3 (A [l TA i ol
B I Ty 25 4 Hr (LR 2), 45 R oR, A
JE A FERONAS B3, F(1,29) = 0.44, p=0.513; ik
TP R B 0N R, F(2,58) = 15.36, p <
0.001, 1, = 0.346; PIFEAACHAEH L E, FQ2,58) =

14.71, p < 0.001, 02 = 0.337, HE— B fR7EAZLN 7>
Br &R, eSO Al b, 5 I B 2 2 T T
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TETHEADHN b, 500 B S0 2 i 2502 T A I A s
F(1,29) = 10.28, p=0.003, 1. = 0.262; fEIANHIRIG
P b, AT IBEA B 255, F(1,29) = 0.11, p =
0.739,
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N R G PEBA R0 o X BR T Uk R B Y35 5 3 4
IEHERE S M A IR Ah, ik — 2L 30 T RIS i
T e I B AR 14 Rt X AN R 4 o
SRR . At A B ARE, —FaERY
iR, TERDE YIS F g 5, i TR 3,
AT A R, AT R 2 A RS IR R 2 G
AT S5 LR MR R, X —id A RURKE T
PRIy, H TR SR A BR A, A
S3IC TS 2 B IRAE SO AR b, P AR T A
R RBIB AR 22T o M SEHT A A B BT B XL
MY 2 Y P T PP AN A RGP, X R Hi il
WA, S REE T R R R, A
B T S5 MR T X, SOl A T
b a2 AR IR, XA A 3 o R
H bR s 5 00 TPk S B Fh i 75 2 () (4 05 1) e 46
FSIITIS =/ N 7/ 1 I 5 S | B VNGS T IR iy g 8
(Bialystok & Viswanathan, 2009; ji/NH 4§, 2012),
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AL BRI R, AT 5 79 8 S 00 A () 7 52 i A
7 (Green & Abutalebi, 2013),

SETTIE A R B B RGEAT T, XA TR BN
P B3 AR SE ), AR SIE 56 & RPN 3
ARG I, XA R B A 45 i o oA AN [R]85 T
TXRLAE SR T SR AR AR R T
J& TAS [F A A e Ay, AR B R . (H2,
FESCS 1, BT R A& B R 2 A I 5 1),
B TR F i e B R 2 T Rl — AL AT 55,
BARXS 3 BRI BN o R, b ] AT Y
B H e — A, (EET S I 5 R ) 25 2] 300 2 TR
MEHERR B . 534h, 28 1 WANRBARAF YUl s F 5%
et B R A 2 oAk s A, BEAT TR 1,
YN RIEHEBA W . BT FIRmIEE, S8 2 %
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g —Hp RS iEar 4, A — AR A k1
AFEF a4, WERWHEITIE S B, RI5H
BT ORI, 5E AL S5, #— LRk
T G B T 23 0 R AR OBUE AN [A] 1R A
S ) 53 A BB S, [ 2P —
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B0 A [ B A RIS 1) 18 5 1) 52 i 28 B Ry i R A =

3 SLEG 2

31 XIHEM

i — 20 I T T 0 10 R R B A A
RN i o3 i BB 52, JF 483513 — RIS 52 1
FA JE PR
32 ZWHE
321 #ik

e IR AR S E B ARHE 93 A, 4FiR
A 18~23 X, FEEADUE, Wik i, ¥Shnit
KEBOE R, AR, A 9 4 F
T, MABUFEM IR, YE6AH, e HER
SIARRIE . PP BEDL /IR B 3 L2, RP
POUBM A . Joban2 Rp e e 24 4, AR
31 Ao FrA sl A S a1y S5 50 .
322 =Wt

ASLE R B R R )i, A AR a4
M, WIEDUEMS . B4 T R iy 2 3
IR, AR e A AR TR LA 55 o A TR 23R S

IMAine
323 ZLREFZSERF

S A B, 3 dle g e i A
[F B AT 55, SR e LA 55 o

e — B B, 58 BT A AR S, RIS
FESCI 1 S iy 24 A5 1 0 Sl BN T SR A
B, HARDUE S M TEA 4 o 1E R SR
PR BEHLAY R 3 41, B4 31 A58 —4 Hig DS
HATAN 4, 5B His 9B ran 44, 55 —41F]
FHDGE R ih - A 7 e 4 fin 44 o X T fim 44 20 Fe
WA A AUk, SR IF AR, 7E2S [ bR L B
TN, FFEERTE A 1000 ms, BE B B
BRI ECTF (1~8), FREERTEE 1000 ms, SR 5 £
THISH T 2000 ms B[] 1 FH 5F o 7E X BERS ) P9 3t
T EARIE TS T B PR E O RS T A 4
(WL 4); X T b i e 44 41, AT ZAAR IR L
KO EF T 44, YRR OHh L AT,
FADUE X B T o 24 KUk, MR R OH LT (T,
FHEEE X B AT A 4a (RS2 1, WA 3), B8
KA K58 AL 128 A trial,

-+ 1000 ms

8 1000 ms

2000 ms

K4 HiiaaOUERmS & WiEMmA)

TESE B B, R Bialystok % A (2006)42 i i
MFLATSS o SCERRE 55280 1 AR
33 ZR5HH

— WX BRI O IE 5 R /N T 75%85 5 B
(CEMESE, IRl Eial, 2%, 2005), 7E SPSS 20.0
AT A SOV R, T SSMBR BB AE 200 ms
PUF 12000 ms DL _E @R s 54, P 153 s oz B 7
2.0 AFREZE LAS B A S . X IE A 2R 0 S B
RRW, 3 HBOXTE RS T I IERH R A
F2ER((Fs<1), WE 3,

XTI B AT L R T 254 i (L3R 4), S5 R
FW, Bl SR A A 4 ) 22 5 R, F(2,89)
=3.69,p=0.029,n. =0.077. Tukey-HSD = 5 H.4%
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*® 3 HIAE 3MIAHIEHIR S THIEFREREEM + SD)

i 24 5 R A il TP AR 6
s 2 A 0.006 + 0.028 —0.006 + 0.051 —0.036 + 0.033
Wik A 0.011 £0.033 —0.007 + 0.040 —0.040 + 0.041

WA 4 20 0.005 + 0.030 —0.015 + 0.047 —0.041 = 0.039

x4 WAAE 3 MIAMESIRS THFE R N HEE

(M £ SD)
i £4 S SN A THemE ARG
Pk 4 4 48.93£19.26 9.44+16.44 18.78 +18.80
Wikt 442 4421 +21.20 17.24+22.55 22.14+26.84

h i 4 20 35.67 +17.38 27.70 £20.05 21.99 +26.24

RIL, DUE A 4% 4R34 44 20 00 RO B 22 R I
FE(p = 0.608), L 44 21 RN I A
BE/NTIOEMAH (P = 0.024), PS4 4
%) J52 1. ] T A 2t 5 S 1 i 44 2H 1Y S 0L NV 6 B 2
SRR E (p=0.197). FATE S OCHE FLifiay 24 40X
THAE 45 AN S i A 44 ) 5 h e e i 2 Y 25 5
gE R R, 5 RTE A4 4 (DUE i & 4TS iy 44
A L, HR A iy 44 4T B T /N A S s T R
H#, 14(89) =2.55,p=0.012,d=0.541,

FHAME RS> 09 F RS0 25 R, ploakqe T4k
0] A h e 22 55 W2, F(2, 89) = 6.49, p = 0.002,
n. = 0.127. Tukey-HSD H/)5 LB LB, DUEAT £
HMPEmA ANV EEREER AR E@P =
0.280), i iy 44 2H Il v i 46 i 44 2L 1) s o )
FERZRARE( = 0.102), HsbE iy 4 4
FER T R T DUE AT 4 41(p = 0.002), [AlBE, Xt
Peimifil B o A7 1R b g, 25 SR WoR, Tk iy
24 211 S 0 ) AR o ik 3 KT B 44 4 (DL A
S FBEE R4 4), t(89) = 3.28, p = 0.002, d =
0.694,

NN RGBS F R IR 25 R, Bal7e il
RG] 2R AR E, F(2,89) = 0.19, p =
0.831, HF—F M b WoR, ol iy 44 4 F L
A4 I 2% R B, 1(89) = 0.29, p= 0.776.
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F 2 5 5 O 39 ) R 4 ) (0 B ) B A FEBIL
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BELASF- P, o X DA R 3% 1k B A 5

AN, TESCE 2 o, BRSO A4S i
Wetir 24 41 . DUE Ay 4% AURISEE Ay 4 20 78 27 300 il A
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T A JE A o) B3 T 1) ST 389 52 7 B 3 e A T LA
KB, CAZ MR e — 2 0 i g, BE
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iy 4% 2H BRI 2 (DL iy 44 A RN 9 1 iy 44 4 ZE
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4 e

HAT, XF T X0FE # g il O 2505 i i T 52 ok
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PN il B LA A oy g i, AR A e %
LN 35 75 55 4001 B 0D 845 ) 4 1L 1 52
M, S Wu Fl Thierry (2013)%& BURGE & BTN EN 45
il Pz B S S S AT . T LIRS, AT
FE 5 TE S — 2 B DA i 1 A5 A o 2
152 BIHE T 4G B i RO BS 52 )
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Abstract

Previous studies have found that lifelong bilingual language experience led to bilingual cognitive control
advantage. However, a recent study proposes a new viewpoint that bilingual cognitive control depends on fast
language context rather than long-term language experience. Thus, whether the cognitive control components
are influenced by language switching context is still an open question. In the current study, two experiments
were conducted to investigate the immediate influence of language switch on cognitive control’s different
components.

Experiment 1 examined whether language switching context had immediate influence on cognitive control
and whether the influences are existed on various components of cognitive control. Thirty participants joined in
the Experiment 1 that contains three parts: pre-test part, language switching part and post-test part. In the
pre-test part, all participants were asked to complete a “faces task”, which was used to test three components of
cognitive control capacity (i.e., response inhibition, interference suppression and cognitive flexibility). Then,
they performed a language switch task, in which they were required to name some Arabic numbers from 1 to 8 in
Chinese or English according to the cues. When the cue was a green square (or red), participants named the
Arabic numbers in Chinese (or English) when the cue was a red square. Finally, participants took part in the
“faces task” again in the post-test part. Results showed that language switching context could influence
bilinguals’ different components of cognitive control. Specifically, it can facilitate response inhibition and



53 X BEAE: TR A AR RO A TR A S i s g 4 BV R 52 481

disturb interference suppression, while cannot affect cognitive flexibility. Therefore, response inhibition,
interference suppression, and cognitive flexibility were distinct cognitive control components, which had
different neural basis.

Experiment 2 was conducted to test two questions. First, we intended to replicate the immediate effect that
was observed in Experiment 1. Second, we aimed to explore the causes of the immediate effect. A
between-subject design was used in Experiment 2. Ninety-three participants were divided into three groups.
Each group performed different language naming tasks. One group named the Arabic numbers in Chinese, while
the second group in English. The third group performed language switching task that is the same as Experiment
1. Then, all groups joined in the “faces task.” The results were consistent with Experiment 1, which may suggest
that our results are robust. In addition, the results showed that non-proficient Chinese-English bilinguals need
more response inhibition because they preferred to use English in language switching. Thus their response
inhibition capacity improved by exercises. However, this effect may hinder bilinguals’ interference suppression,
while we did not find such effect on cognitive flexibility.

Taken together, results from these two experiments suggested that language switching context had
immediate influences on non-proficient bilinguals’ cognitive control ability. Specifically, it could facilitate
response inhibition and disturb interference suppression, while no such effect was found on cognitive flexibility.
Besides, the results showed that response inhibition, interference suppression, and cognitive flexibility had
independent mechanisms. Furthermore, the current study illustrated that the bilingual cognitive control
advantages were the results of long-term bilingual language use, which revealed the internal mechanisms of the
bilingual advantage.

Key words language switch; language context; components of cognitive control; bilingual advantage



