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R SE . ARSI A 1 584 MK, XAEREIRIETE R 85K Y BT BOW SR GRS 0. S Ak, 581 A block,
Pk Z KB 2 min, LIS D% 55 A0 .
1.1.4 SHAER

AR AR E T . O [ES+7EMR S 300 ms; @ BFE[EFELE 800~1 000 ms N FEHLAEfk
MR EAEGE; @ 5 MKFHI R RE FEA A, #IXFTE 1 500 ms AR B, #2885 38T BV 2% Cn
R A TE 1 500 ms WAE I BN, IR UK 10 s R 5 158 S b ik ) 5 @ B[] [R] B 7E 800 ~1 200 ms
P BEAILAE fb i PR e s B A Uk AL 2 B
1.2 EEGi2RM&HH
1.2.1 EEGit%

FHEPR 10~20 R4 R 64 FHEMIE, Ll Brain Products GmbH i2 & EEG 5%, Ll FCz k&%
BN, $Hb S E FP2z f Fz By . A T WEINER S A HZ IR, [R] B 5% IR B, Celectro-oculographic, EOG)F 5.
i TZER L IREG . AR T 25 IR F IR IS A7 B 45 2 B A e s IR L (VEOG) » BURAMIIK 29 1 em Ab % #& )
ESRZKCEIR L (HEOG) . BN AR AL 1 3k Je v BELER /N T 5 k Q. BB 38 4 0. 01~100 Hz, B> HK SA R
FEAR N 500 Hz.

1.2.2 EEG % #E L=

FHHTE MATLAB 355 F g 709 P T B AL EEGLAB™ %I EEG B4 k47 Wi 4b B A4, EEG 54wk
TS E B AL R B, LR EEG ¥4k R A 30 Hz AUMREIEN . 1 Hz FIREIEDE. A 45RO 1 (il
A B R S Y 7. 04 20) IS R S =2 J5 1 G T A st OB 52 19 6. 16 000 IR TR Bl 5 19 43 B b B HE
Fr. ERPs B8 i 20 B i 2 ORI BERT 200 ms BIREE IS 1 000 ms, KA —200~0 ms fERHL, I
WA IE. LH Celectromyographic, EMG) R | B A% 40 A1 T 51 AL (4 08 378 DL Se At 08 378 (A 3 i R 53 + 80
mV W) F3h LBk, Bffs, K2R AR 2h O i H 57 5% 43 73 7 (independent component analysis, ICA) %
EH L T A SR K SRR R Y 2 7 B4 (independent components, 1Cs) A1 45—~ K EOG H
e BT RN AU 00 3k R AR B B JE . FRIREEAT AR IE.

1.2.3 ERPs o #

(DXFF COLSIM RI %A%, 4302241 54 block HBEA™ B A o5 19 BF- 35 ERPs I JE.

(DIET A Mg A S A B E R R B, ARBESE LR TS 6 AN el s, B Cz,C2, Pz,
P2.,CPz f1 CP2 N B 248K X 38, 7E 400~ 600 ms A} 6] % P4 43 5 I 4 4 4~ block 1 CO, ST #1 RT %14 1Y
P300 SEHIUE0E (V). ¥ 6 ASE S D 3 A ERPs 304 E 17 B4 BB & ERPs M s e k™ s %
Hh s BT ARG P300 WA BT S0, i DUAS B 5% 358 45 L1 347 i A S DU i 48
1.3 & B
1.3.1 R EB%

SR A R W IR IR CR 29 iR B 1Y 7. 04 %60) o B 0 22 J5 1Y 1E B 0y ik CR 249 5 ik B it 1)
6. 16 %) AP35 S B BB £ 3 MhrifE 22 0 2 W E (CRA S IEM R B = M 7.17%). B 1la ME 1b BRT
S B () &5

DL —B P2 B block S A4S &, S 3 (—FPEZEAY . COLSI A RD X 7(block: 1~7) 8y K & & &l
7 22431 (analyses of variances ANOVAs). % Mauchly ¥ 56 508 &5 . 2 RERIE R (p <<
0.05), N%H Greenhouse-Geisser ¥EAZIE [ i EE ). H )5 £ & % Bonferroni WK IE p {H, T35
IR E N p<<0. 05, AWFSE T A WG X 2 8 52 00 £ 5 22 4 W 1 >R -5 0 ) A A e Ty 3

ZER L, block ERN B A G IT2EE X, F(2.05, 57.41) =19. 29 (Greenhouse-Geisser 1 1£), p <<
0.001, 5" =0.408; —H MR FHNHAGIHFE L, F(2, 56)=180.42, p<C0.001, »°=0.866; MK
ERHMMARA LGB, F(12, 336)=1.21, p=0.278, 5" =0. 041, HHE TN L. block 1 H
LB i 25 K F block 2~7 H W B, BT p<<0. 001 (Bonferroni # 1) ; block 2 Hv Ay 5 i i I 2 K F
block 5 Fl block 7 H YN, A p<<0.002; CO,SI Fl RI 54814 K2 R kB8 hn, p<<0. 001, Rtz
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S TEH A B A G2 L EE S, FiA p=>0. 05.

Sy JE 7 ) 9 e 5 R S e 5 i 2 20 i AR B AR Ak, DA 2 2R ALRT block b H AR R, Sl 2 (g A
e o 28 0 R 98D X 7 (block s 1~7) [ B % 5 &2 W 4k U7 22 43 Hr. &5 R & 8. block EAUN A BA S it
R, F(6, 1687)=1.63, p=0. 143, " =0. 055; WM F M AA G4 L, F(1, 28)=12.74,
p=0.001, 9°=0.313; WHEELEHNABRAGGEITFE L, F6, 168)<1. WK FEBN AN, RFH %R
F/NT RN g€, p=0.001.
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19 25 2% R B R 450 T BB % 2% (standard errors of the mean, SEMs). 7 =29 A.
B1 LH—REMMEREER
1.3.2 H#EFLER

Bl 1c FIIE 1d fEoR 1 AR R AR AR, SRR A0 43 BT 5 2k 0 SO E s 189 43 7 7 125 A ).

3(—FPEZEM . CO,SIA RD X 7(block: 1~7) /P H % =& W & 77 22 753 1 .75 . block RN A
HA G %8 X, F(3.54, 99.10)=2.50, p=0.054, p°=0.082; —H LM E% N HA L%
S, F(1.43, 40.01) =1 883.88. p<C0.001, »°=0.985; Wil BN ABLAGH#E N, F6.79,
190. 12)<<1. HH EHON LB, CO F SI AR R B E T RIS, p<<0.001; BRitk=Z AT
HoAh B A it g R, p=>o. 1.

2 (2B . T b SN R B 2 X 7 (block: 1~7) i ¥ [ K A I 7 223 Fr K B, block FERN
REFGI#EX, F(6, 168) =1.05, p=0.393, 5" =0.036; hR&IEM EN AA G #E X, FA,
28)=1590.72, p<<0.001, °=0.983, WHEEILHIWAEAGITFEL, F~6, 168)<<1. WK FEXHN L
B, PP o /N T RO o€, p<<0. 001,
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P300 (400~600 ms)

MZE R AR KIER T block 1~7 ft COCL) . SICH) FI RICF) & 451 & B9 P300(400~600 ms) HJE . 1 400~600 ms B[] % P9, 7 T
K 11 € ) th B B IE B4 5 CO A PEEE STAN R A PER % T W18 IE MRS, 7 =20,
E 3 P300 Hith 7z &

55 5 N B4 BT AR TR . A S 6 R S X TR P300S ¥ Uk R S0 3 (—F M2 . CO,L ST M RD X
7(block: 1~7) Ry PIPA 2 5 & M & )5 22 50 . 45 R &K . block F RN B A 41t % & L, F(2.90,
81.12)=3.15, p=0.031, " =0.101; —FHHERM EH N HAEGHIT¥E N, F(2, 56)=31.93, p<<
0.001, 9" =0.533; PR ELEHMARAG ¥R L, F(12, 336)<<1. W FEKMEHN, CO &KF
[ P300 I I i 2 KT ST A RIS F Y P300 SR . p<<0.001; BRik =z &b J0 H Al B A 83t 2 5 LR 45
B, p>o0.1.
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a. P300KRMEA 91k b. FEOH R R A SR EY R TR
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4 HTRER P300 &Y F 08

SR ARSI X IO P300 - 47 I i S it 2 Cofr 22670 . i 9 L L P 5€) X 7 (block: 1~7) Y
2 G Wy 225007, 25 SRR, block FRN ARG G ¥ L, F(6, 168)<T1; o IEm a4 HA
G L, F (1, 28)=5.99, p=0.021, 9" =0.176, PN K H M A BA G358 L. F (4. 30,
120. 27)<<1. # ER0ON LB, R R 9 B /N TR Mg, p=0.021.

XF T P300 PR A 52 R0 BN v € B K/ INAT LA 43 ST ERP gy o) Il ERP sy 878, 7% 88 P300 I i 1
JRER YOG F . ZEBES block H143 3% CO, ST AT RI 4544 T 52 1 i Al P300 38 M St Pearson FH 22 AH 56 43 Bt
(8 5) 5 1E4FA block H 435 % ) 840 v 2 4 52 7 BF T P300 .y oy » S IE 115 ) B2 RE R T P300 iy sy SE i Pearson 17
ZEAHS BT (& 6).
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blockfF S blockfF S
a. REMEEH7H=29) b. BEMREF=29)

B 5 CO,SI# RI %489 & KR F0Fp AR P300 E ¥ IRME XX R
1.4 1 &

FE PP R 8 Flanker /145 1 2 ¢ 1 027 28 7 1 8 ol 28 052 07 b 58 10 4o 2 R 5 BL R 45 SR R
M. 25> Wik CO,STA R Z& 4 19 2 g B (H X X P 28 ph 28 JC B Wb 2 . AR S 06 i IR g BF 45 1 5 2 —
U P, ARSI A RTIT S AL R 4B R T 8L Flanker 4T 45t a2 1045 3 200 (8] 1a AR 1b). A SZE
ERPs £5 Rt — 0 30 Ff T 458,

HTER P300 PR (400~600 ms) ANFfiZh i &4 BB 2— B 4, 51T A —8. XE£WT
R Flanker {145 o — Bl 32 25 2] N Z R WA Y L AT 55 52 I ZE AL . CO 51 & /9 T P300 Ik i
2R F STANRI &5 & T0ER P300 P fE . STAT RY 244051 &M P TE P300 IR R HEE25, X5
R PHPFEEDS RS A5 R — 5 Ik, P300 SRR T sh e, RO T nh g8 AR A vh g8 A5 1R P AT 55 I X
Y22 3T AT 5l . P300 I R BN,
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0.4F \ - =& - FIEOH S 02F
: N —— R AR
_0 5 1 1 1 1 1 1 ] 0 1 ]
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
blockfF S blockfF S
a. REMXERH b. BEMRRE

B6 Rz, KA HRMBTE P300 F KR (400~600 ms) ERHHEELXR

CO, SI 1 RT 5409 W B 5 B P300 i1k i 52 5 35 67 AH DG G 35 (181 5), J I B 22 5% 5 TR P300
PR 22 S A AR B gt 2 i (B 6). X R W], AR, P300 P MR /. T SI R RI % #4448 Xt
T CO KM 4, AT 5 MERE K, B LU B, P300 iR B /NS, ARz itk — 24875 . P300 PR
ATRERC ML T B BN Ay ph s . B, A SE IR 45 A GE A vl e W D 3 B A ST IS TE A . UE SE h TRER P300 FE o
58 fige e v BT A SR A A BT

T 1A 74 block H AR EE (4 192 1) 2 FH A 5 4 block IR B (45 240 1), T LA
FATHED , BT Re TR D R0, Bt , 24 1T HEBR &1 block Mk Bt A S50 45 R By IRWE . 00t 1
ST FESEE T, B block AR E 192 MKK, HARERITH S-S AR SE T HE SR s AT
R, TR S M A N — AT O AR SO HRRR 1 IR B R R 2R 2T RO TR VA

2 SIg”
2.1 /&%
2.1.1 #% K

35 A0 At ARG M AR FHEFEEESE S5 TALR. POl FE»RuE 19 3 22 2, ¥
MRS 20. 34 %, FRHEZEN 0.95 %, WL IER SUF IEMIEH , AIRIRE RSN BRI, AT HIZER
Wit 8 SO 2 e N AR B 22 B 2% [m) 28 S il A BF 5
2.1.2 FHAELMH

TR E-Prime 2. 0 0 B2 8 T B AL Hl T2 17, B A R0 22 B0 7E B 17 J-F 1R s
g, HAb 5 25— 58 2 A .

2.1.3 Ikt

AR SzH 4 7 4> block, 44 block 4% 192 ANtk , HA B 5 508 — 52 M ).
2.1.4 EBAF

558 — A .

22 & B
2.2.1 R4 R

FIE A BT  5 SE —— B A R R (R B 7. 83%0) L B IR ZJE I IE B K (i
SVEEIY 7,19 Y60 RSN B H 3 AN bR E2E I SR (OB R 1Y 1. 59 YO BEAIBR. T A B AE CO, ST I
RI £ 13 2 5 7 Bt Rl 5 R DL &) 7.

3(—E A . CO,LSIA RD X 7(block: 1~7) MK & F &l & 7 22 0 r 45 R 7R, block F&L N H
AETEE N, F(2.97, 101.02) =10. 72, p<20.001, " =0.240; —FPEM F 500 B A G5 X,
F(1.95, 66.42)=251.00, p<0.001, »°=0.881; WiH KL HAMN RNEA G %L, F2, 408) =
1.37, p=0.176, " =0.039. HE EZN KB, block 1 H Y KB 8 3K F block 3~7 P HY RV, BiF
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»<20. 055 block 2 H iy 2 I i B 3% K F block 3~7 IR NI, IiF p<<0.05; CO.SI A R 441 2 R st
HWEEIN . p<<0. 001, BRULZ AN HAL BA it 27 2 L E R, firfy p=>0. 05.

2P g 2R . T 38w 58 R BE R %€ ) X 7 (block: 1~ 7)) 7 PR 2% B &2 0 4 07 22 40 7 45 S & B, block
ERHONABA G EE L, F(6, 204)=1.64, p=0.139, 5" =0.046; MhREREHNARAHEI¥E
S, F(1, 34)=3.06, p=0.089, " =0.083, MERZLEBMARALI¥E XL, F(6, 204)=1.07,
p»=0.385, 5" =0.030.

660 - — B KA Or sz
640 I 35k - - FIEORE
sl —— RRAZ
30
600 - »
g E af
= 580 S
560 | 20F
540 | 15
520 L L L L 1 1 ] 10 1 1 L L L 1 ]
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
block#g5 block#g =
a. RNHRE&HIATL b. FIBOH R AR E R KA
18
20
PR A R §,/t//*"§__i__i\\i
sk 13
< —Ei R § IR AH
Boor s w8 it
R - = —RI R —a— AR
s 3
‘\*t——¥-+*—*"‘*"71 §--F- - g% --3---%
0 L 1 1 L L L ] _2 L 1 1 1 1 L ]
1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
block#g5 block#g =
c. FHIREMAEINTIL d. SI-COARI-SIFYSEIRZE

H7 IBR_MRERMEREER

2.2.2 HBEELER

FER S M 5 15 IO A — 3. 3(—E k2R, COL ST M RD X 7(block: 1~7) Wi K % & &2 Il & )7
ZE A R BR, block BRI AR BA G4 X, F(6, 200)<<1; —FMERA EHN AGHIT¥EL, F
(1. 24, 42.24)=857.87, p<<0.001, »°=0.962; PMHERLZEHNARAGEIHFE L, F(12, 408)=1.56,
p=0.102, p°=0.044. HE FHN K, CO KM SIZMAFMERER EMT RIZMAMHEIRE, p<
0.001. BribzZAhJo HAb BA GEit w8 X pai R, p=>0. 1.

2P Y . S ofr g R R ph 9€) X 7 (block: 1~ 7) By 5 IR 2 5 & & 05 25 4 M 45 SR & B, block
FRMABRGGEIFESL, F(6, 2000 =1.73, p=0.116, " =0.048; WRLEM FH N LA FK i #E
S, F(1, 34)=627.48, p<<0.001, " =0.949; MR RZLHMM AR ALEIH¥FE L, F(6, 204) =
1.27, p=0.272, n*=0.036. WK FERN A, BB E/NT RS, p<<0.001. BRILZINEH
b BA gt 2 2 Lmas . p=>o0. 1.
2.3 W it

RS —rp, 25 1 M 7 A block W AGIKUCECRE LAY 5 > block W A B b, 3 ml BE T 40 25~ &%
B AULEE. FEARSEE A4 block MU AR A, IXOpHEBR T YRR 1 28 5 0] SE R 45 R AR e . AR 52
B S5 I BN IR Bl 25 >0 A7 78 A 5 S >0 X SR IR b S R R, i 5 B S R AN BT SRR S SR IR
FRRBRE WA BRA GBS ZEREL TR MR, X RPN ICEUR (19 22 5 0] 25 > 8500 1 WL 4%
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The Neural Mechanisms of Stimulus and
Response Conflicts in the Letter Flanker Task

TANG Dan-dan'*, GAO Xue-mei®, LUO Nian',
LI Wen-quan', ZHU Hai's, YANG Qing-song'

1. School of Education and Center of Mental Health and Psychological Counseling, Zunyi Normal College ,
Zunyi Guizhou 563006 , China ;
2. Faculty of Psychology, Southwest University s Chongqging 400715, China

Abstract: In the research field of cognitive control, an important model used to study the mechanisms of
stimulus and response conflicts is the letter Flanker task. However, the existing research has not made
clear the mechanisms of the two types of conflicts that vary with practice in this task. The present study
recorded the behavioral and electroencephalographic data when healthy participants were performing the
2 ¢+ 1 letter Flanker task in two experiments. The behavioral results in both experiments showed that re-
sponse time(RT) was significantly reduced with practice, but constant stimulus and response conflicts had
no marked changes. The event-related potential (ERP) results in Experiment 1 were consistent with the
RT results, and showed that the centro-parietal P300 (400—600 ms) amplitudes were stable across blocks
and negatively correlated with RT, suggesting a top-down conflict resolution mechanism. Altogether, in
the letter Flanker task, stimulus and response conflicts are not significantly affected by the practice.
Thus, the present findings reveal a stable feature of stimulus and response conflicts in the typical Flanker
task.

Key words: 2 : 1 mapping design; conflict; practice; letter Flanker task; stimulus conflict; response con-

flict; neural mechanism
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