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Inhibition of Return (IOR): £k 2 5 41 Jl S AR AS A [ B 1) 52 o7 Fsf 4
Baseline Word Categorization: #{ 3= 8)1F $E 214 (1) 52 1oz st 1
Sentence Comprehension: A—%{ 1 52 i B} 1
Go/No go Task: 1EHfi LRI S HT . No go HEAf 3 5
Pencil Tapping Task: 1F5754) 6
Sustained Attention to Response Task (SART): JsZ ij Fif 4
Stop Signal Reaction Time Task.: IE#ff5 1K ELF] . 15 1155 50 B E] (SSRT) 4
S 3] AX version of Continuous Performance Task: AY [ i, BSI 841 5
Bear/Dragon Task: 1543, IE#I%R 10
Gift Delay: FILEL = ARAA B[] L [R] 9
Homograph Suppression: ZE3R 5 PR [ FE 3032 i) Bt (1) 52 o s 1
Walk, Don’t Walk: 734 2
MR EAAE 55 TGN A IE 8% 2
Non-Contextual Task: 45152 %L 2
Contextual Task: F51% & & i [H] 2
Dimensional Change Card Sort (DCCS): 1543, 1E#f3R, V)5 i RO B, SR o B 19
Local-Global Task: it = 4 RT-JEF 4 RT 8
BETEAREE AT 55 FeBefCf = 4k RT-E K RT 8
BUF AT 55 A AR 2
More-0dd shifting Task: J5&-& 41 % i i} 1
The Wisconsin Card Sortmg Test (WCST): 1EMA RN 1Y L fil, 1557, G5y, 1EMor 255K 10
Task-Switching Test: R &4 . FIRFRFUIHACH, ETEE KT WM, EFHRE 10
INAIRWEPE Trail Making Test: Trail B mﬁEH] [a] 3
Plus-Minus Task: Y]t 4
TAP battery: JJ i} 2
the Color Trails Test (CTT): 5€ WA [ /Y Z 54K 1
Baseline Word Categorization: ¥4 251 F 4 5 jj it 1
Creature Counting: 343 2
MRIE S AT 55 Bl dR Ml N Ay IE B % 2
Classification Task: 414\ 2
Flanker: AN—FUZ&AFM R NRT . IE#H 3, flanker 200 49
RIRBAT 55 IEHR 2
Stroop: AN—FUSAFIY VIS . IEHGR, Stroop RN, LA RN AY LLE] . A% 53
Simon: A—FAF TR RIS . IEAR, 85, P, B RT = AREER A RT-AZIREHE 51
Happy/Sad Task: 1543 1
the Five Digit Test (FDT): i 56 AL R4 1 Z 435k 1
Local-Global Task: Jaj#l A — 34 BR 4L 2
(Lateralized) Attention Network Test: V&4 $& 78 AS— B A (1) 5 st 6
Opposite Worlds: A~—E &A1) )2 7 i 2
Tl Acceptability Task.: 15 X 5% ) B HER R 1
Grammaticality Task: 5 X 55 4] i 1 ff % 1
Simon Fl Stroop 41 A 15 (SS/SR):  IEHi 1
Eye-Tracking While Listening Visual World Task (ETL-vw): JZ [ i} 1
ARG HAUES: A —BURMFW IER R 1
Bivalency Effect Task: i3 1
The Sentence Interpretation Task: A KLIE 1 A) K 1 it 1
Dual-Modality Classification Task (DMCT): W7 $l 384 A [ 26 Bisf ) 52 1oz sk 2
Grass/ Snow Task: {155 154) 3
Luria's Game: {T:551543 3
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MG, REMERI BGRB8 T RFE
2= sz, BRth, %FEEa s k17 & R 22
KEIE, FIEJG HERG RN B2 g = —0.09, 95% 1Y & 5
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KRMZEM W, BG4 gdl 204
4 WRESE, JClEHr = AH 6 WS AR E(Fu
etal., 2011), BRI HTE5 R L3R 2, XN
il H AR G B AT R R R AR I R B, IR A
SR R RON BB (Q = 16.14, p < 0.001), &k
SR ARG T BB i g = 0.26 KT A
AR (5 LB RN i g = —0.35, FLATH R
IR F] T/ B L RR A SR A IR T RN R
BFH(Q = 0.04, p = 0.838), EHHA/MEAREMFF

®2 REMHHRERBHETRLERE

. SPGB . 95% CI
P 3 25 -
O daf )2 Jetiinan TR LR
N<50 34 0.23 0.08 0.37
FEA i 0.04 1 0.838
N =50 24 0.19 -0.10 0.49
o /NTF 18 27 0.19 0.02 0.37
[ gnweacd 0.93 1 0.334
KTF4%T 18 30 0.02 -0.27 0.32
. ) 3B 6 -0.04 -1.44 1.35
Sl AR 0.04 1 0.834 )
3IXZE 9 0.12 -0.38 0.61
. LI 39 0.06 -0.12 0.25
fEEE St 2.51 1 0.113 i
ENENEE 16 0.33 0.06 0.59
. ALY A 51 0.26 0.09 0.43
ARG 16.14 1 <0.001
HoAls 5 -0.35 -0.59 —0.11
. . . AR 10 -0.09 -1.07 0.90
R LR 1.02 1 0.313 !
&g 26 0.50 -0.08 1.08

s Op IR FE T FPER I 25 5 s K AR FE00 (95 95% C1 R 41300 it Hedge’s g 1Y 95% B Z X E], T,
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MR B g = 0.23, IKF] T /NN i 3 LK
TREEAR BTN B g = 0.19. 18 RISHI
WM B0 = 2.51, p = 0.113), [AR[IEZ
FAIRE R g = 0.33 IR F 1 /N i 1 il
KT HFIE R IR g = 0.06 B AFIE 1Y
TR AL E (O = 093, p = 0.334); 1EIE
SRR PR T RN AN .3 (0 = 0.04, p = 0.834); #h
ST AT RN AREQ = 1.02, p =
0.313); H AR AF 13 B 98 19 8500 AS 3, X H AR
By BEATICIEIA ST (b = —0.01, 95%F B A5 X ]
[-0.07, 0.05]; z = —0.29, p = 0.773)15 4 H BRAE A
AN 525 T S5 17 0 a4 RO
3.4.2 AERFEESUEL SRR T A
TSR3 1 XU 3 10 811 2000 4G 96 1 745
WH ST A EA 4 Wisg, JthlE o=
A 6 THFSE(Fu et al., 2011), ELAAE 20 404 25 51 W
T3 VAT RN AG I K TR, Bl A I 1 9 Y Ak
F(0 =10.48, p = 0.001), HH, BR4ER/NT 18
% (32 HAHE) RN H (g = 0.46) K T # 4R 1%
KFHET 18 @43 AN 2@ =
—0.12); KRR 03 19 18 9 00 2, 6 AR 0y
HEAF TINS5 (b = 0.06, 95% 1 -5 IX. 1] 4 0.00,
0.12]; z = 2.08, p = 0.037)75 1 i RRAF 17 file 1 & 751
DDA N 36 P 1 BB 2, FL S RAF 173 1) 4L 1) 25
FHEQ =42.78, p < 0.001), HHEFBEQ =
402.81, p <0.001); FEAE Y TIRBA W E (O =

1.25, p = 0.264); 3 > fH4F I A9 I8 57 8500 A i
F(0 = 0.00, p = 0.951); 18RRI PR A
BHE(Q = 0.01, p = 0.911); —IHBZRIERIH 1AL
MO = 3.21, p = 0.073); #EZBFHA T
P RN A 2 (Q = 0.61, p = 0.437),
3.4.3 T HLHDHIXE A B B 35 3R

P A 1 S R A 5 H A A 2 0 T
HE/DH 4 W5, TRIASHEDA 6 Wi
(Fu et al., 2011), HAKHAHresR0LE 4, AT
SN AG I e R, AR R R T RN AN (O =
1.11, p = 0.292), {H2ARFIHERBEBMRNE g =
0.15 K THFIE R A AW RN & g = 0.07; FEARE
I RN A B (Q = 0.17, p = 0.682); Hik4E
W B VR TSN AN (Q = 3.65, p = 0.056); —iE
AR R BN AN B3 (O = 0.07, p = 0.787);
TIBRRAGEN RN AR EQ = 101, p =
0.315); #E 423 ML Az 98 1 &% A B E (O =
0.09, p = 0.956); HH RRAEA Y ] 95 BN AS B 25, X
I RRAEY AT ITRIH 230471 (b = 0.01, 95% 1Y B 5 IX.
] [~0.01, 0.03]; z = 0.83, p = 0.408)75 i ! B4E
13 AN i 5 25 T 400 4] 1) RGBS

4 itig

AL XF TN 102 R SCHERAY 315 AR B4
M, BF5T A& BRPRAT 8 i 4 A 1) DU 1 350t 4
o Hp, TR A BN HERE I XUE

F3 IAAMRF MR IER L KRR

. S AL 5 . 95% CI
AR 2551 K -
O af p RAd T TR LR
) N<50 29 0.28 -0.03 0.60
FEA R 1.25 1 0.264
N =50 46 0.06 -0.18 0.29
e /NF 18 32 0.46 0.24 0.68
B RAE I 10.48 1 0.001
KT%T 18 43 -0.12 -0.39 0.16
o 3B 9 -0.27 -1.58 1.04
TR 0 1 0.951
3IRZIE 23 -0.23 —0.47 0.01
e AR 2 46 0.11 -0.11 0.33
AL 0.01 1 0.911 i
NG 23 0.14 -0.28 0.55
o LN TS 47 0.19 -0.04 0.42
ARG 3.21 1 0.073
HoAh 13 -0.07 -0.23 0.09
. . . B 10 0.34 -0.63 131
BT 0.61 1 0.437 A
&g 35 -0.06 -0.32 0.21
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S PR . 95% CI
AT AR 2 K TR
Os af b4 Je¥iinan TR LR
‘ N<50 82 0.06 -0.05 0.17
FEA R 0.17 1 0.682
N =50 100 0.09 -0.01 0.19
o 365 . 0.056 /NF 18 61 0.15 0.05 0.24
I 1 oL . .
: KTEHT 18 118 0.01 -0.09 0.11
. 3% 2ZHT 16 -0.07 -0.40 0.26
IR R 0.07 1 0.787
3%ZE 68 —0.02 -0.16 0.12
. HHIFE & 132 0.07 -0.03 0.16
R 111 1 0.292 -
NG 37 0.15 0.02 0.28
AL R Ak 135 0.11 0.03 0.19
B 1.01 1 0315 ™
HAth 25 0.01 -0.16 0.19
BAR 14 0.09 -0.46 0.64
AR 20013 KA 0.09 2 0.956 LR 88 0.06 -0.05 0.16
ok 17 0.03 -0.13 0.20

PR, S A1 ] P LA SR vy TR 35 ol %
IR 25 14 5 0 ) W %, A0 TG PR 7R R 5 2k 1
FRH RGBSR . Ak, TR 28T —
TG B 6T IS IO 0 7] B LI A A 4 R N A
VA T 2] 4538 ATt A0 AT 40 X6 A R 35 1 1 U
P8 45 R0 B3 . WFIE 4 B, AT
B SR DL AN A A DA E S, T
il P SR BN B o R . R HL, AR RS
EZL et 1241 i L iR RN S Y i B o
gk QR F A FRAIGER B & AERE
A1 5 ARRAE X T PR T 42 ) PR TR 43 1
FERL
4.1  FHIMEI S & R0 HDOE 7 F L

T 3 £ A ) % PR RS R A
Tl Ay AR 4B, W5 & BUH & BT 26 B H A XU £
PR RAEAE 22 5 . TR HI o 2B T8
MAFEE BIRGEPE o TP A9 45 Fh i85 28
BT WHSAT S, KD EATERIFAZ T
P 0 DOE AR FSN . 5F 0 HUR R A 2,
N3] ) BB AR T ] T e e 22 1 5 i 22
JElHER . FX—HF5E 45 R AHL, Lehtonen 55£(2018)
BT A3 BT S BRI ) 3 ) ) RUE FL 345832 3] e el 22
FI520 . Gunnerud %5(2020) 7 #5Hl & F W22 J5 0
S BUE R AR R T o HHETTA B &S
SRS K BRAHAT A, Y13 B 0L 49 okl 1) XL
PRI AFEE o

THLAN B AT B L sk X — 25 R 5] T

A SRR IT RIS S B X HE . JE R 56 BUE
JLEBE R, PO TE A& — BOM R — U
TR A AT 45 s I 1 s 3 B B 4 #4 (Hilchey
& Klein, 2011), AHFEE H T HLA0 6 5L 53 1 F8 A
FH AR — B0 Uk A9 SR s AR — B0 0 2 —
FA R B R, R & BT AR A R AT 55 B L
LT BRI Ak, — SRS i 7 R —
FHELR N FLAE 55 T RIS R S2 86 25 1, AT XS
Lo RUE # L AT H A R AR B, 45
H R BRRUE T L2 3 B T A0 30 ] A0 P sk
MAE R A 5 s WA B2, 0 ik
LR RG, THHI#ER(Bialystok & Viswanathan,
2009; /b A, 2012). U DB K, 1D
B P T8 75 % 48 PR 1% RE A8 412 22 Sl A2 R 3 1) I L
P, R AR P, A
T M 1) S 00 7 35 5 K B LI B 8 22 1 o BRUA T 9
LR, LR 7 & NS iR
55 30 {5 WUTE AN W B A 348 RO, S A P 3
5T R N A AR (R AE, 2016). TRFREASR
[ 422 S e 1 0L 2 HLAT SR I T H 3 ) BE Ak
1R 9580, iR E SRR, ST
il GBI P FEBL B A T UE S g

R B 00 41 9 B0, O T 4R RN A T 4 A
T AL FE RIALE], T8 e AN 63 5 1) 4 A 5
T A ISR ARTE W S AT 55 b R [R) ISR (]
T A, A TR T X i g A A W AN H AR AR R
B (FE IR 25, 2017), M EL T RRIE, MUEE
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BLAE Sk i R RS AN F FREE R R R, FAE
FH P F e 3 B B 20 W BB b 15 B, B B 46
HRET, KEMIUERH 2B E T BUEH 1
THIHIBE S . R, KREEFHEHE T MEE I
AN T BN AR B AR B T R B AT R, AT
BB S R L R A R A AR A 55 2
FRM, ERECHIRWERM b, AB5E
RGN TCH T IHAN T ARS8 B 55 a2 L B 4%
AR, BT BRI TSR
AR S BUR BN EAR, #— LRIk T iE
F 5 TR I B 8 B SRR I A AR
FIA L

ZE b, ARWESE AR AT 5 1 B ROE A 3
RN, B B SR e T T A ) 0 s iz 41 )
PN S U E o I R E D VAR S ) = 8
HAE TP AL b &3 T FE 0SS L 33y,
SN A B A3 B SR LR R AR 2 . BT H
149 A A PR 5 S X T PR il o 2 11 XU
PO AR, PIBIFSE S I 4 J5 A S 4Tk 1Y
BRIV AL T8 B — SR A, BT Bk
25 SR PAT 48 il 45 A 143 b BB 3438 T 11 25 57
P, JGEE TP E o3 B BGE L s A
TEALHIAN TS B 2 iAW o8 45 8 7 LR Fi 38
4.2 AR FEEIUERBHZINE R

PATE RV, AR R g e T AR R
R4 R RE T . T RUEH § 55 ZARE UG
Yy PR G X G 26 B 15 R o () R 6 4, HIB
F A FIAT: 55 e i 22 T A7 AE L[RRS4, PRt
THH FE A BE U8 1 i XUE 3 1Y A R 1 1% (Donnelly.
2016) R YFIFSR IR R I R IE M ik
MU ALH, B 4l A8 I 0 L AR £ Xo DA 0 2R3
1Y SR DL S0t B TR T VR, R WA R M
FEAER A AGE

T, HEHTHESE R & 3R AR 3R 00E 2 A
AHEAE R A PATIE BT 55 A T4 R 45
HLAH L (Bialystok et al., 2008), YHTHTST [FIAE &
JLERGEH I R0 PE R BEE DL, T
ARGEF WA L. ARG A L2 R0 &
JEF] 10 % H23h AIKF, TMifE h i AE W ke e
(Anderson, 2002; Cepeda et al., 2001), H T JLEX
T I IA N R PR E AL T 3k e By, X T #1L
DRI 55 B 4 A RE D AN TV B AR FF, (145 2F 1 L
TR A B 22 56 RIS 5 2 2 BN % Tl 0 236 P

PEAE T O R R HEVE T o AR S T XA i
(IR VR R0 A A B, AR i 55 I 43 o 08 U ARG
PAEDIAASG, — J7 T 1 28 30 % T AT 4 ) XL
DIEFRIINE Y52 Wil 2 BB A KT 87 4 % 14 6 & Th A1
e, MR T L AT 4 6 e 1 i 4t A
PR T HX T RS0, ELARAT #5160 2 RE A A
[7) A7 AE 3 AN TR) B AF 1 S SR By BERT T 28 o 55
— 7 1, AR T A BRAF e AU 45 AR SR 3 A f) XL
DEF, X T P ] B 52w O S B3, WS
PLAW A P B OC R BN E, AN 2 AR
IRZIR o LU, RRCAF 03 o8 T DA R SR 35 P 4 L
PEHAAFTEIA T o T Hh AR BT S A7 7
LR RUE I RER . SRR A, £
AR Z BB 4 R AP R B 22 5 . X —
SRR, ARG B GE AL AT S LG AR
KA, RAMEFEIL N T B RUE ST 25
R G KA, Dbt 252 B i T 2
RS  WAT R TE 22 R BT ASIE
4.3 FRETEEXNHITERITER BB

YRTHETE RN TR R B X — e i
I R BUBRR R R A TR i R, FE—
FEFRBE b S M AT P Al B RO LSO o SR
SRR E T F AR IS B A i R 2T 2 R
R E AR F TR AR AR, BE5E R AR [ &
JE Y AR [R) T 28 28 B4 SR B8OV B, HL R A
7R A 3R TSR R R B Ol R R
T XGEPE S A R B R AT ST UE S
Xof HEAS ) 1 28 2 B 1 ] — 1 28 28 B0 & I A A
PEA RS, H S [T RE S K A HA —E
AVERT HXGHEE TR B RS 5 8 T AR
TS, WO BT 1 D RE R n] REAS 45 T
RUR MR 280 B — 2R AT AR J A 2,
H1 T XUH # B 2o ) W58 ik 5 R AR
RESE, 2] FHHEAT I E Z AN IR S T
VASE JSAS [ 38 5 8] A 42 i R e 4, DR g Lk A 4
il DI BE LA X — i i R A DL 2 B BB R AL T
RARMFFE R HE— 20T 1 2R 2R B2 i A
30 2o 15 AN [ A ] Fr 1 2 2K 00T A 4 3k % b
FR TR T AT ) AN ) B 73 ) R DG 35 ) 32 i
YEH .

A Ao 6T PRAT 45 A AN [R) e XU DI 34 14 30
AR, FUE SN bR BT R R
YER o AR TR XUGE %, AR AR A
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XEF R T RN M RGELRSE ., RECH
KEMFR LR, B AGERZWUEEIES
A r) AR (RRAS 48, 2018; Magezi et al.,
2012), {HYSATHFGER, —if & AL EA-
MAE PUAT ) L i 22 5 T 22 A A S IO 91 1
T o B AR B X S I A ) £ A 5 W 4 B R
B, At — B UESE T T PR A R 5 R Ay
SEAHE ST R, WA A ORUE AR S HE AR BT X5 o
— 7, BOEHE MR RS TS 2
HEBEWIER, Tk A GE R IRALGIGEH,
HE A2 < D E R TR EI6E ), 2
FhygaE A E I T, Nk iE A I AR T
P H R RBCHE RSB . 55— W, \TEZN
WA AT B BT R AT,
I S5 A1 151 0% 3 AR R AR AN (2, (LK — 3N
S B IR E R . X T RAGRIUEE L
BT RGEE, H T AR AR A WA fb 1 3 B B
VI3iE 5 s, T AE TP A il i sz 1 4 et - 2
Rt R I BUE AN . BFoE &8, %ol B
H L — OB R LR A A A T AR IR
FARPATIERIM S LA EI R, [
“EHIFEE LR, B RGE A9 B D) e 2 [6] B
AR 1 R A5 ) 3 5 P4 T RD 40 s P T RE J7 (Wen
& Dong, 2019),

JEREA X TR S A ATA K
RGN ERSAR R, (BRI /NMEA
TG 1) B AL B0 & L RRE AR TR 5% 9 5500 £ B
KA /INEEAS I L 3 FTA J0 2 3% PR Y
FRIL T XRUERH SN, BNMEARFFR AT
AE H BUBGE R ARN, X —45 R SR AR 1T
AH—3K (Paap et al., 2015), FHX — 4510 7T GE i
B/ NEAHIE ST o T ) 3R B SR AGE 3, [
2532 B & RAm 22 5, X AARRE A RIS
Hh R B TR ST A AR A AR A AR R R UE
PN R TTRESE I, LAk, X T ZiE S 184E
W RIAL S P AL, A T AR N
X — 45 5 AT B8 T I SOk P o T 2 R AR
S FRES A AR R 8 K X F AR AR, A
WEFT FL 58 M W) VR H2 fh — 17 i 45 % (Escobar et al.,
2018), A WA E K 215 ik B4R IR (Gongalves
etal., 2021), JFH, ZiFJBAFB BRI Z 3
015 R MR EAR >, TABIR L 12 %
KAy B, AR EE & BB S A5 AR RS B9 TR ST 1E

(Lehtonen et al., 2018), K, —iHJHBFERT TR
BE A IR 1 PUAT 8 1 I RGE L A 75 3 22 1) i A IF
TR T UAKIE, AP, 5 Gunnerud %$(2020)%
P A S 22 B A 1) B L EE TR 22 3 B NS
R G AR, HRTAFRIFRAT B s 2 T
PRPREAER . BT RIS X TS 45
s A T RS B G — b e, HATHTSE TR
FA B A B4 I 5 52 20F A FR A g 42 1
RFH S A THALAT, BT AT K55
oAb Frp St S &, B Lk a %
e AR, DTS AS45 SR FT RE A A I
44 MREBRERE

U BI04 i DA
A AR rh o R, IR AR RNIE R A
G AR, BT PATIESR SRR
FE B BUE AL 3N B FLRZ i PR R A B S .
KRB M — LMK TAERE T ZHHE R
B, TSR BRI T BE B BER .,
HAZBON A2 4 WA B RE I, T 40 85 T4
A 05, SR B AT & AGHR R, #
W T 0400 1 R0 B g 0 37 DA X 43 R T AT H AL
W), & MRGE LN MR AE 225 . R ORBE
5310 T Ay 240 S50 T T BI040 o) RS2 40 ) ) A )
PG HATIRAGR . FR, R RIAFIER
BN i ST AG R T PAT AR U2 S 4 A
EE RS HAE, R AR £ 00
EAFFE ST 5 BE B 1Y) a8 ) A AT ¥ =2 (8]
BIATREC R . AL, AR AR AN 1515
AR AR TR, (B 9Y 3R WA B AR I X T AT
PR IU RN RE A E W W, JLERER
AHEE T TR R £ () 2B SO LR . A
HAFGE BT L 53 i = 15 3048 18 1 i) (]
FER AT HRAGE R ) — A5 B %

Y T FEAE I A B AR R, A FRATS A7 A LA
TAR: B\, ACEE T HATER T A | =
N7 0 351 RO T 36 P = A B I SUE AL 3, A
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HR, TR TN ARG REENRES, 5
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The bilingual advantage effect on executive control and its moderators:
Evidence from meta-analysis

LI Ying, ZHAO Hongyu, ZHANG Mujun, FAN Zixuan, WANG Yue
(School of Education, Zhengzhou University, Zhengzhou 450000, China)

Abstract: The advantage of executive control brought by bilingual experience has long attracted much
attention. However, the theoretical explanation and specific performance of the bilingual advantage effect
are still inconsistent. In order to further clarify the internal mechanism of the bilingual advantage effect, the
current research distinguished interference control and response inhibition, as well as included both age and
language family as moderating variables. Finally, the meta-analysis of 102 works of literature found that the
bilingual advantage of executive control was marginally significant (g = 0.11), but the bilingual advantage
disappeared after controlling for the publication bias. Furthermore, the bilingual advantage of the interference
control component was marginally significant (g = 0.08). After controlling for the publication bias, the
bilingual advantage of the response inhibition component disappeared. The bilingual advantage of cognitive
flexibility was moderated by the subjects' age and the year of publication. To sum up, the results suggest that
future research could pay more attention to the differences and internal mechanisms of bilingual advantage
on interference control and response inhibition, as well as the influences of bilingual age and the language
distance between the native and second languages on the bilingual advantage of executive control.

Keywords: executive control, bilingual advantage, interference control, response inhibition, meta-analysis





