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1 Bl

IR TR T AL 55 ZOR I REAS R I RO TR R B B OULEAAT, JFRESS A FLAF S 5540
KM B G ARHOAR B Z bR | o AAFESR NS i SCHR SR shs il RS B O S L £
HLrp Bl A A SN T ZERE FAR AR SR SR AEA T wh e, T Sz Doy il 1 7 S Bz v T
PRHDCAR BT ahge o 6Tk, TRA1A SRR AR A AALE A ] 1 35 PR T 2R AT i DA 42
i 75

1.1 WENAIRHIIEIL

Braver M H[FZAEFT AP B9 A B3 o 7 O E NG HEE ( dual mechanisms of cognitive control
account, fAIFK DMC BME ) o ZHHEUCH, IR0 i 32 shass AR S5 th 76 Bl 4G I J2:
AHE AN B R AR R TR B, IR EBERL R, ERUTES ST, SRS

BIVWES . MBEW, &, 1971 F 3 A%, SBINEASHEFRED, MNEFHER, BEELT, fROO: EMNES,

NESIH: ERE, R, £, F AAESHEMNARRERENSIR SN ——RE ERP VLR [J] . PEINEF NG, 2021, 3,
(4) : 336-348.
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RS MABE ] T S 7 AP 2R AR B A RAER B I wh 2, oA Ry — R R B T IR RO 45
il A ASARTE SN TR B B, ASCAE SR BRI RAEED, MR RWOER AL, A A RZ /A
TG, NSRBI T D RS MR AN SRR A TR, IR 55 R A A 2 A T
PR i A AL

IS BXCEALHI ERE (DMC) SN AU 2 it T — R T S5 R BEAESE, TR A eE
i PTROR R PE BT AL, RO SR iR o ARYE DMC Blg, WG stk 2
SR A BT 875 X IS4 BARASCAE R, X5 SRS A A RESS il fie 4 Bk
HEss, HRERSAE nh o A A Z s AP e B 8 1 7 SR TS AR 1k sh R A o 5 sk F il A S ) 2
B, SRR SR A ) WU PR A 1 i A 0 2 OF R PR OB, P IR A B i
B FOEA LI T Z 5 BRI AT sh I AR . DMC BUE 1 W fs Al A QR HAT ELAM) A R o TS )
INHI T BEOR T WE I SEE o A4 DMC BEHESE, TR R AL L, i bR SE B e |
ERF )RR ARSI 18] | 0 A S B B A T i e A AR, RIS AU R A T
ARk, L, AR PR S R AN A 1 2R

12 AEESIEXHARHZ GBI

TR SINABE I R R L, Whorf 48 I BB A A FEF AR, EER 347t 5 A 7 20— A
[lEY, FFUCHTEF I ST A TR B ERFIARIRE S o Gordon WIAShoK HRFIAY SCALE 5, Al
AR TE W R AN RE ) PR R 2257 o ook, MRS s T Ia ZMin S
BNMARBEAT IR B, TEINTIRE ) )7 TSGR AR LU T BB e AT INRE o i 3 ° , X2 i
B “BEEANRLRERN” o —SeWFEh, ROEHAE R —FiG T, s PR, (A 1#8 2 E
BRGS0 o BRI, OUEE T 208 A S PR IR L EE F AR U T
WS T AR s 5 PR ALHRISE ML TR FAE S h i h g e ' 7 o BT LIXGE AR L i & e
ARFFAIPERGEIR, FFA X AP G IRAEAT 55 h A5 B i R B

AT Morales 55 N3 i AX—=CPT AL 55 % XGH & AEN IR AT R OFTE SR 1 RGE AT AR 3 Hi HL)
AL, DR NI A Z AT R T, XGEH L TRIEER o BRI RIIXGELE
AX-CPT 155 Hh £ sh il #4521 dL & = AER ™ o Colzato % AR ZX IR, XL
AR A F bR AT U AR AR S5 h R L 1 o IR ARG A& AR TS
MEIREE ", A E FOBUE PR BN R A AR A R B R FH L S B8 4 7

ZEERTIR, RGEZAERN 05 b SR SF R R DO RE DT T B e — 5, IR AR T IRA T3,
VESSIA IR K L35 A, RGBS IR T S A RGBSR, AN 7EA R T8 5 355G
R TR S, b RO R

1.3 AX-CPT

AX-CPT S0P E B Ef i -5 OB i B HEZ AR EAE O AF i T B, AMATESE AT 55 1
FEH AR A SRR/ ME, PMRIX A R ARG 2 SCH . ISk P i e S SR ARG AT 555 L A AGr
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Ff D EREABI R R (Y) [E5ERT B R SUER (A) JERAYRF IS R A s SRR R 1 . ARG S
155 B AS (CPT) ™, AX=CPT AT ZRPGXA B —A> “X7 SRR “YES” |, 74—~ “X”
PRMRIZ A A — MR “A7 , XHETd SO AR (B BX . AY 88 BY ) i “NO” .
H1 T AX G A AAEAR R S AR (70% 1800 ), IR Esh Pk 6 i il /e B BIZegk iR “A” 5
MR 1% “YES” o fRMERTAZRS:, FEABTTEH, FAVEM T AX-CPT, 7EiZ#t5Ehan el a2 A
WIMESE R )7 B, WCRBRILR XA, WSS 17 B WRAE BIRIRIE YT mE, USSR
1) SRR, HAEBRIZR “B” W EHEMERE “F” , AT g8 CR H s b SO AR,
S P ot ) B AT ) 7 BT A ) RN £ 2 SRR I € AT S o DR 8 ot ) S oz P Tl
2R,

DATERITFE R, AT 55 X DA IR B ey ol i 5 5 2 20 45 AN (] ) AT o A DL R A e AP RE T
AGERHEI R " o AN TROEHM S, 7RG AR E S 305 TS iR ARG WIS
PRBET 23 B SR R AR R i 0977 300 A B AS il i R LR R (A/B ) [ B I [ R I 4¢ 3=
il ", TR MR RIR M FRTE A0 B R SCE, RN DT AR, s
AMRZE S RERE R B AR * o FRATER A AX-CPT 155, @il S AR WG S W8, JFaHr AX.
BX. AY F1BY AHXCHY ERP J87), DUHORIRI AN A 3 5 BRAE T A T2 Sl A A Sy 42 o 22 18] Fr) A L
VER, EFRATTRE S A Y DX A AT EAS [ B T8 5 PR T Sl P42 T RIS P42 o 80 ik DX B IR A

1.4 N2 0 p3a

ARG, RATEAEREHINE (EEG) Micst, KRGS R MIE S B T S0EH E AT
AX-CPT {E:55 BRI A AL, DAL T AN TR0 75 FRBE XA AA S il A 52w - ply i (1 2L
A oy, TR FRAT BEAS SE I WS 8] 541 5545 DQ Y K 0T SO0y I RS Wi 58 IEZEHEA TIOR8 72, DA
VAR F2shds il 5 RV AE S . JERiAT ¢ ERP AR SR F 5 A TS 5 AX-CPT G K X SN
ERP R0 TR RE o Aben S A B8R 3 sl il 5 5 07 M4 ol #8027 T g DX 38, fH
SR T B TR S ASTR] S St ] FE S TR X R AR G AT O, TR A ) 2 T X
I RSP SR b G S S

N2 2 5 w8 WA S DX B oy, ZERRINRIG 2B 2 I ik B H 200 ~ 350 ms BFHEFTR o
SN e SR RLIE I 4l S RN O 7 N T35 % N NP S /7 O VA 21 NN S E N R A1
AR (ACC) MTEA C, T ACC & S M G ARG ™ o N2 AR L T 0 AN LE 0 52 L )
M IR T R TEOCHIEAE B R R o FEEERRMAERR A0, ML T AXL BX. BY {45 AY
SR TR B R N2 4R, B AN SO R A B B R A B R YES WL . A B E, N2
B S BB F A G, RO S UE S T E Lk AN E I SR e o T o RIS
HAEVS g WE I AR TE AR 55 R B HBRLIE 3 BRI N2 JR1E ( Go—NoGo task; Fernandez et al.,
2013) .

FAL , BRHART S P3a S T BOSAME] , AERRIN RN 2 J5 TR (E 300 ~ 600 ms BFFEA TR
5 H AL AX-CPT 2B LE, AY IR50 Bm HESE , O A W sl 2, DISEiR A #2785
AR YES R
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2 Bk

21 #Hid

BUSEAT 27 AR A S S ARNEL:, YOSFEA LR 19 2 2Pl 8 4 Bk, Prasal
RGBT 5 B8 B SGE AT, ARGERE S YIRS il (i AOTTE T gl —iad 3 )

2.2 MRFDE

G2 5EAEMIART B RE A M 7E A7 b5 8] FLEF T 9 AX-CPT 155 .

2.2.1 AX- #E&MHEEES (AX-CPT)

ARURAE S FA 1l T Beste J H R4 59 AX-CPT A3 2 5 HORRI AR AE T 4h AX-CPT 22 R,
RS TRFEMIE S, —FEDUEREE, —FRIGEIEL . FTEDOE IR R 45 Bl 2 B —
e, ABESE I 1000 ms, RFEH—DET, HEA I 2000 ms, 2R YHOXE PSR AT AT,
FHDUE R R IAET, FH% Q HITF IR T — Mk, B TOEIREE I Yool G R4 ami ),
BRI ABCT, IR Q BT IA F— Kk (WA 1) o R E 2R, BA1A B2 BT K
BERE, MR AL BRI X, Y A BRI 0 B AR R N, RNk AT
BEA-X B 57 8, AEFEF A-Y. B-X. B-Y B4 “f7 #, 7ELEIK T AX HIHERN 70%,
HAR =R (AY. BX. BY ) i IIHERIN 10%, TADERE TN 300 ms, SRJ52—1> 1000 ms 1955 H[E] K,
25 RIS IS, SRR L 300 ms, 25505 AAZEBSRNE L B 700 ms PUABCE S (UL 2) o
E5 TR T —A 1 5 MR g B, RSt B EIEENGE, 216 S A s i AT U4~ v BE
MISEERZ&E: AX (R “A” , SRJERRIREE X7 ) 5 BX (FEF “X7 ZATAIE A $27R ) 5 AY (IEfHRET,
Bk X" ZATATHEE “A” ) FIBY (IHARR, Bk “A” FUBMERER, Bk X" ) o fERE—MRKREHR)E,
R AOC T HER AN SN SR A R 5 SR B2 G gt . B, SCBH s 720 MR,
SIS XHE (2 A DXHRERRIRA SR ) o TR RS AR B Fc B A I 76 2 5 35 2 T4l

1 BRIMRRERREE

Figure 1 The flow chart of the locale setting
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2 AX -CPT E&iRiEHE
Figure 2 AX — CPT task flow chart

2.2.2 ERP HIERES ST

FA T FH A% = 72 ) BrainProduct {X 8%, % BrainVision Recorder #1242 25 7 i v, 1 7 18 64 3k
FHi (Quick—Cap, Neuroscanlne.) Ficsg ViEZEMNAEl (EEG) , WUE T HGHUEE . FEBORHE T AX-
CPT TS50, At B A (REF) , #zbrit (GND) $eBefeni o 6 B R/K P 1R
i iz shtid SR EEH (VEOG) FlkE[a] (HEOG ) XU XS Al b, DIEZ IE A HEZHR . FH Neuroscan [i]
WK RT G S HATIOR, RSN 500Hz, A7 SEUEH 454 0.05-30Hz, HARFHATORAFTE 10kQ LATF
TEAES5 4595, >R BrainVision Analyzer 2.2 #{F73 Hr R AR 08, Wit New reference ¥4 2:%, KRG
iz JH Filters YEATUEIRALFE, Ocular Correction Z:HRFE, Raw Data Inspection B8R, DAt i) )43 Ak 2
Je B4 B R AR

FATHEST B ERP B4 1 A LARTXT AX-CPT {T.55 () ERP 43 g 5Eal CabfTafss 7 o Wk,
AT I8 5, LRAT 55 U B UE AT T 343 B, SR B B 43 03 5 A ~200 ms £
1000 ms Z ], F U™ AN [ A S AN TRIE 55 AR 530 BE o A T R4S 5 L3 2E AR 7 1 FRER SR 1) 17
M 0.01 (Rl aER Ay ) A1 30 Hz (fIGEIESRS ) o A1 24 db/ 53R B2 Ui EEG. XFT N2 B4,
2 I N2 M TR P3 W, X AT REE S T OHIRIRZEAS IR S5 AR fk, FRATH 2 Ha (i)
112 Hz (R 24 db/ /R DE ) * BB IERR T P3

3 &R

3.1 TRER

BT T AX=CPT 4145 (4 KB FIIE R B L] (DL 1) o SERFI S0 (ESGE G, —iE)
R (AX, BX, AY, BY) 55N BRI EE S B HEAT 5 225001 G5 R R B, B 27 0y b 3
p<0.001, mp2=0.79, AFEEMFFREE, p<0.001, mp2=0.015, WA EGARRE ST B3,
p<0.001, mp2=0.005.
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1 AX-CPT 58 & B F1IERE R

Table 1 AX-CPT response time and accuracy of the task

R n IEHR (%) St (ms )
DU e DUH LI DU e
AX 1638 2730 0.94+0.23 0.94 £0.24 346.98 £ 12591  389.20 + 150.66
BX 234 390 0.64 +0.48 0.77 £ 0.42 248.31+21533  302.52 +203.50
AY 234 390 0.70 £ 0.45 073044  400.80+181.24  450.90 = 187.57
BY 234 390 0.70 £ 0.46 0.88 +0.32 239.64 £212.12  301.15 + 182.25

BIGKERY, 7EDUELMT, RBZER BX FAY WIEH R AR L FE2ZE S, p>0.05, HE
SN S A7 AE i 3 P 1Y 22 5 p<0.01; [N BX 5 BY FEIE#f8 5 K N B [ BIANAATE 1 35 P i 22 5=
p>0.05. TESIRAAMT, WA BX A1 AY WIEMBWAFE R FEEZES, p>0.05, (HER NI 7LD
FPEM 225 p<0.01; A ZEA BX A1 BY 19 S AN AFAE B R 22 57 p>0.05, (HJR IR R A7 78 i 5 P
(255 p<0.01 (ULIEI3) o Xfuk, FRATR A —WEf M AU EAT 400, KRBT BX W ZRAY, )
TEAME FESIR SR R B, XF AY B, DUEKM R R SGOES M B R E L, HARRE
SEDUB AR R YGE IR, AY Jras i AR S T H AL =AM s 0268 (AX, BX, BY) (JL[A4) .

3 ARFHTRMERWIERE

Figure 3 Reaction type under different conditions of the time

4 AEFHT RSB R

Figure 4 The type of reaction under different conditions
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3.2 ERP4Z

TR T RS S RS T AX-CPT R, W20, TRAT5E T R [)1E & FREE A5 9 ERP
WA HEERIE, SRR AR IR R R RS, Hok, FRATRE T S5 BRI DG 1 4y (N2 A
P3a) .

3.2.1 AFENEE IR AL B

TERIEAT AX=CPT T4 201, TRATIEE T RRIIE = FREE A4, UM e B RIE S T Y
3 B AR SGREBE R M4y (LA 5) o HFSCis FDGE R 4045 poR i B SR80y, Tk
1132 FH N4SO B4 AW o PR B v B vh e 0 L G551 R IRILIE PR ES 5 0B PR S IS 1 i X R[]
LB PRES HIE SRR A T AV R 0 RT3 1 I8 S

E 5 ARG T FCZ BAIA N450 K5
Figure 5 The ingredients of FCZ potential N450 under different conditions

3.2.2 IR HAL B

FRATHE N2 F1 P3a J 43 IS LR R O AN ~200 ms FF i 8 BEIRIEL, A G FL R
Fz, FCZ. FC3 M FC4 FIE . 306 % MR 5% 9800 4 BT X AT 45, FRATI RS o 8047 T 42
# (FCZ. FZ. FC3 M FC4) PR &M (DUE. 3k ) ENERMRE 2200, (B gk
R, FATHHEMWAE FZ B KIRE AR (W 6) o AT FZ X2 (AX, BX, AY,
BY ) MRS (BUE, 3835 ) 4707 225001, DLIIEAY B TR )38 5 30 855 1 5 3509 o 2 W i A
S5 7 AU T
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6 AEEHTREZEE BX 5 AY £ FZ, FC3, FC4. FCZ MBI kAT HIRIBH
Figure 6 Under the condition of different reaction type BX and AY on FZ, FC3, FC4, FCZ potential

average amplitude

N2, FERRIHF RIS 250 ~ 350 ms AR AT U6 N2 A P24 IR 8 T IS 5 5 1 5 250t
R I AT, RATHERN N R (FZ, FCZ, FC3, FC4) DA HLAL A E B4R I8 AR IR AT 55 (AY .
BX. BY ) S#OXMIFZARZM (BUE. W3F ) #H7 FHEEZNE T 200, G9R R, BAL 80D
F, PSRN EENAEE (F<1) , 858050 EEMBARE (F<1) , BEF FR800 2
FF (3, 21) =2.83, MSE=230.53, p<0.05, XI5 50 WA ENZEEMNF (12, 21) =4.17,
MSE=17.68, p<0.05. FifiJ5 B AEA T K56 W, 76 FC3 L7 I, BXALSTEARFIE S A5G A B
PEZER 1 (20) >1, p=0.27. f£ FZ {7 I, BXAESERNE TS FUAEREMEZES 1 (20) >1,
p=0.49, (HJZTE AY IRIAT55h, ANFEHALZ AR ETE2E 5 o BOMFEAR TR IR, TEDUERIT,
AR Z ] BX 5 AY ZRIAAE RS . TEIEEAIET, ARRMAIZIE] BX 5 AY Z [AHARTFETE
WEMZES . AT BX RS, 18 FZ B, SEERMAENRIE R (M=—643 V) HIUE (M=4.08pV)
B2, 1 (20) =238, p=0.27, X T AY 5286, 76 FZ Wafi, &M EIRE (M=—8.28 wV ) HIUE
(M=3.02wV) FEEZ, t (20) =2.10, p=0.49.

#2 AEFHETINEEHEIBE FZ, FC3. FC4, FCZ BBALAY N2 FHHRIE
Table 2 Average N2 amplitude of FZ, FC3, FC4 and FCZ potentials of Chinese and English under

different conditions

AX BX AY BY

Fz 232+2.76 3.02 +3.66 -1.74 +3.29 -0.17 +3.03

WE FC3 2.67+2.25 4.08£3.14 0.04£2.24 1.03 £2.59
FC4 6.18 +2.30 2.13+3.6 1.83 +2.63 1.99 £ 3.09

FCZ -1.41+2.28 -2.78 £2.34 -3.40+242 -225+2.25

¥z -2.09 +2.89 -6.43 +3.84 -2.40+3.45 -5.05 +3.18

i FC3 -0.71 £2.36 -5.56 +3.30 -0.89 +2.35 -3.49+2.72
FC4 -0.36 +2.42 -5.02 +3.31 -1.23+2.76 -4.42 +3.24

FCZ 2.19 +2.39 0.02.19 +2.39 0.60 +2.54 0.14 +2.36

www.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0304042
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U2 2 e  AEDGE AR T  BX AR B Z A FUIERIR , E0ER 450F , BX R A4 3 2 i U (E IR IR,
TEDGE- S IETEA R SRS LR A B0EiR RE L DGEEREE ™ A R N2 S ( ILI%] 7 ), X B S iB 26 F T
BXAES5 5 kS 1 S5 (4 b S AG I . i7E AX-CPTAE55 H, Bl un S g i) SRR, BXARKUKAY th SRR K
AY IR AR IERE N, N2 SRR BN AR R AR AL . LARCHEIRI S o 26 1 SR 1) T B e

E7 AREFHT BXESTE FZ BAIA N2 FHiRIE
Figure 7 Under the condition of different BX task in FZ potential average amplitude of N2

P3a: 7EARMNFIFCE B 350 ~ 500ms (R E] %7 10 P3a AY-FE X HRIE . AT HHANFE (FZ.
FCZ. FC3., FC4) MUAHLAL A F PR I AR AT 95 (AX. AY. BX. BY ) S#iAEFZR>H (DU,
Yol ) AT T EE MR 200, SRR, BALERN N, HRESH SHEAAE R E NS
fEF F (3, 21) =3.64, p<0.05, m2=0.16, {L5 ERUV & F (3, 21) =485, P<0.05, m2=0.20, {H
TGS EAERARRE . L0 0EM, EDUEZMT, FC4HAL (M=1228 wV ) APk IE
B, TESCHR AT FCZ M (M=5.42wV ) B P 8RIE S, HOGES T 0PI m T 008 50
TR RIE . BN Z 0 a5 B, EDUESMT, AY R4 M P3a FIIRIFE L, fEd
WM, AY USRI AR 20 P3a F34RIE, HAEDURIEE N A/ P3a “F-3PR IR 2 L 9eif A 5%
TrPAR PRacEIRIEZ (DL 8) o SRBEBIDUE S T X AY #6471 B

# 3 AEEHETINIESHIEHE FZ, FC3. FC4, FCZ HB{IRy P3a FHiRiE
Table 3 P3A mean amplitude of potentials of FZ, FC3, FC4 and FCZ of Chinese and English under

different conditions

AX BX AY BY

Kz 8.66 +3.29 14.04 +4.29 14.79 £ 3.21 1042 +£3.11

WiE FC3 7.68 +2.60 11.41 +3.70 13.14 +2.45 7.79 £2.65
H FC4 10.05 £2.79 13.02 £ 3.60 16.02 +£2.65 10.04 £ 3.42
FCZ 1.63 +2.76 446+£291 3.78+2.97 4.04 £2.76

FZ 3.04+345 1.15+4.50 6.44 +3.37 3.11+3.26

SiiF FC3 3.03+2.73 1.54 +3.89 8.21 £2.57 499 +2.78
" FC4 4.29+292 142 +3.77 7.84+2.78 4.13 +3.59
FCZ 5.59+2.90 4.54 £3.05 6.94+3.11 4.61 +2.89
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8 AREHET AY EK7E FZ BBIH P3a FHiRIE

Figure 8 AY under the condition of different tasks in FZ potential P3a average amplitude

4 Vg

AWFFE T2 H i 2is H AX=CPT AL55, i3 I & AHOC I ERP S K PPAR AN [\] 1 5 258 T 4047 3L
TE R o B ] TR B RE R AR 7 C SR iz d ) o DA T AR R & R A
WA . MR AR R, TTRTEDUE SRR RGBSR T, AY AR5 RV E R, (H2 R
PRAASETE PR T 58 BUAT 55 e i [B) S 35 v TOUR RS . b T DU h S BB R B DR AN I B I 22 5
PRI F AT S B AT 204 . 280 A7 W BAR R, FeATis Uk H gk — 2D 0 22 B P AR IS, R 3
PRI N MATE BX AL S5 By AR N2 S0, X BERIAMARS BX AL 5574 T SRR A rh S il , i
WHIAEE N MATE AY (155 L= AT KM N2 kiR, HDUESMF FAE AY B77A4E T RK P3a 4k, X Ui
DUESAET , AY AR5 A4 T HSRAg b g Wa , I A 1 SE R A4 i 1 S i

5 £ip

AWIFE BB EE T RO E ARG T T 5L T 5 AR 00T 5 BB T ST TR J2sh P il it 2
SOBEPERE, BFE A BRAGE B AEAT N R B A RA M S IR B SRR, X AT A R AR
g, ARRRAEDE— 000 ERP AL, AMASKT RIREAAT 5 AE AN R BRE T BTl A X ARG, it oA
BT AR ERAGR BT F PR A TR ESh P, A PGE TR F TN S TR R
Pl o X — KB R T BATE L RFE IR FATA IR, o S T3 TEA RIPRE R eiis
FeATRskns . ERFFEHA AR, BADTAATE S —IREE A AR G BT B TRA T, HAIR,
AEIEGE R 5 P A R AR AT, SRAIRR T SR TASE, X TREIMIESR T, MR
R T3, BATWIFBATIRARIBITE . A AR S R A5 b Bt — 270 #r
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The Influence of Different Language Environment for Cognitive

Control Weighing Mechanism
—Evidence From ERP

Wang Caixia Qi Leying Niu Ying

College of Education, Qinghai Normal University, Qinghai

Abstract: This study adopts the AX - CPT paradigm, by setting the different language environment, using
ERP technology, discuss the different language environment, the trade-off between cognitive control
individual mechanism, observe cognitive control in the area of activation, time and strength differences.
Experiment required subjects in Chinese is familiar with the language environment and English is not
familiar with the language environment of AX - the task of CPT continuity under reaction. The results
found that individuals in more familiar language environment tend to initiative control, in an unfamiliar
language environment is more inclined to reactive control.

Keywords: Cognitive control; AX - CPT; N2; P3a
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