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Ja, % E—EWEF IR AEA AL 55 B4R 22 57

PERFBIRLNE, H B 7 50 BO% B RN 35 22 57
9~10 H Y LEC BB . H—efl ) rh i i fE

KSR DA
HEE  B842; B844

1 55
AT I BE (executive functions, EFs)Jj&— 4% i
KN EIN T B2, AF 4t & A T v ol 21 2R H

(Cao et al., 2013; Lustig, Hasher, & Tonev, 2006; Titz
& Karbach, 2014), TEAWIZELI R, $ATHIRE
REE A A8 T AR IS ATy, I S S G H
Fr(Diamond, 2013). $UTIIEECLEE ZFhAS[E 1T AL
gr, Hrp RS A AGE S R T, A
A S ) S I SRR A T B, DT A TE A
N A9 HE 1 (Miyake, Friedman, Emerson, Witzki, &
Howerter, 2000). 445 il (19 28 JLAfF 58 30 A 46 (o -
i) Stroop T4 (MacLeod, 1991)F1 Flanker {45
(Eriksen & Eriksen, 1974), ZEXMIi{T 4%, 24 H
Bl AR B AR R B, FRE SR AT R
H AR T, S B bR sz . H
o, AR B ERRGECS B bR SO R Y s T =X
i, SA—BaXUG Y BARRIEOREE B AR | A
(] 9 e g 5 U, A —FoAk . FEA—BAik
AR ZEAM X R E AR (28 J09 0 = DL
AR AT RO . H AT KA I, 58—
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BRI —E AR 58, RIGEN MRrFEE RGeS . BFITEE 9~10 2 AL
AN 18~25 BN AHER, R {G—iA Stroop 1145 F1 Stroop 5 Flanker KR &

MIES5, FEfel B AR Sl

LRI, TEARRIBES P, JLE MBS RBL B2 1) —2
WA R LW,

I T N AR R R R i T A,

; —EHEFFNRN; 1A Stroop 11:55; Flanker {1:55

HOKUA L, AMAERAE— B0 T 1 BN BB PR HLIE
% 5 = (Egner & Hirsch, 2005; Goldfarb, Aisenberg,
& Henik, 2011; Stins, Polderman, Boomsma, & de
Geus, 2007). P, BFFE#R A — B0 — 2l
URAE SN B FTIE R 26 i 22 57, 2 SO — B0,
Jf kAl g T PR RE 1 R/, B4 il i
I3 300 ok — SO GO0 A i R A, S —
T SO T TR RE ) 00 RS S L TR
SN RE T WA 55 v, DR ) e UG Y fig
J30] LA 3 — S0k P 81 8800 (congruency  sequence
effects, CSEs)TEZUMELE], —BHEIFFIRN,
R 28 36 W 3% 0 8%, Gratton 200, f 42 i1 Gratton,
Coles Fl1 Donchin (1992)if i Flanker {T:55 & B
(Gratton et al., 1992), ZJ5 ANIEWFFEH 75 E AR H]
W AR 55l &k BT — Bk )P 51 8L (Kerns,
2006; Larson, Clawson, Clayson, South, 2012; Larson,
Kaufman, Perlstein, 2009), — 0P340 2 8K
B TE A — B Z 5 1 — B RO 3 N —
Fol ik 2 5 1) — ErE R (Duthoo, Abrahamse,
Braem, Boehler, & Notebaert, 2014b), Bl5—3{iK
ZJa A — B0 KA L (AR el k), MMATE



5 8 1]

K A 9~10 & JLHFN A B — Bk 7 51 300 915

A=A Z 5 A — B0 K QD) H Y S0 I P
HIEf R, S RN SR -85 1 —
FX RGO, NMETE —BOX R Z 5 1 — 2ol
YR (cC)H 1 I B A T LI B SR e s AR i [
B A2 45 b 3R P B 2% B 30 (Lamers & Roelofs,
2011),

B — S0ME 7 91 8800 AT Al e ) B e 2 D
4135 = (Botvinick, Braver, Barch, Carter, & Cohen,
2001; Gratton et al., 1992; Mayr, Awh, & Laury,
2003), S — Al BEIS UL A ih 5 T I BE & (Botvinick
et al., 2001), ZHIEI Dy, Y THE R BB,
FRF1717 0] J¢ )2 (anterior cingulate cortex, ACC)XfT
PAG S AR, IF 3k — 28k 5 A i A0 B =
(dorsolateral prefrontal cortex, DLPFC), LAJs#iA
ARG A B IR RIAE R, X AN B AT
PR Y 2Z FT A O AN — SR, A S R A
B2 XA T8 R IO RS, S BOA R K
B o PIRTE Y ETA—Zalucdh, IR GeAL T
TR AT A8 IR S, RS T A 410 0T 1 9 204 T 1k 00
Pl o B b e WO AR AT - %) B i R
(Gratton et al., 1992), ¥%FEZBICHIRE, 1EIK
b, B Mo U 4 22 0 AR ] — A e A
(18] 2 — Bk 8w A —20AK) . 78 Flanker {155
h, A—Bukkz e, #oknyIuH 2 T — ikl
BA—FOAR, P El 460, It e T
e R R AR, fE—BulIkZ G, Bl Bl
T A Sy — 2k, PR 2 T 2 A
IR MRAEZ IS, X LA R Y R AT,
DR R T — B P 900 o 26 =Rl i B2 ik TRk
- H RN I HE S (Mayr et al., 2003), JF45E T4
NEEE A BURRIE S 3 AW S (Hommel, Proctor, & Vu,
2004) ZBISIN R IFAFAENTIE LAY SR, Pk
WA & ACC 3 DLPFC &5, MK, ZHie5H®
P, TEFRUERY Stroop Al Flanker (T 45 H, 24 515 H #R
IF, AR ZR G 2B RH I Y R BORRAIE 5 SO R i R A T
BEIERTER et . £ —ilkd, g
FRAE M BLE I, SECRINA RS TE E—ilch g
AR, SECRN R, BT R
(Nieuwenhuis et al., 2006), MIEFFIEE SIS,
JOLF b Y 22 S SR FR TSR ORT BN Y [R] s A A B
1R — AR RSOV (S-R)BRSS o iZIKRES B2
R, YHUGHIRECEE P I TTR I (S R), 75
— IR R B )W PHIE U 3.

H AXS T — By 9 RO AR08 22 5 E o, R

Z B 9% ¥ 75 52 19 02 B (Duthoo et al., 2014b;
Freitas, Bahar, Yang, & Banai, 2007; Funes, Lupiafiez,
Humphreys, 2010; Jiménez & Méndez, 2013), ik
FBRHE B T 0 AT 55 ok 25 %8 )L 3 M5 0 4F — 3
PR RO BB ST AR XS /b, I Hox Se it 5% & B,
— P RS RN AR 5 % Ik H B T (Ambrosi,
Lemaire, & Blaye, 2016; Cragg, 2016; Erb, Moher,
Song, & Sobel, 2018; Iani, Stella, & Rubichi, 2014;
Larson et al., 2012; Nieuwenhuis et al., 2006; Stins
et al., 2007). #R1, 7E_FiRWFFEH, CSEs &5 1K
IRV H N e i (RRRAE 5 i R BT 4t ) B 3K 5,
— BB I B A S X AP ] BEME (Ambrosi et al.,
2016; Iani et al., 2014; Stins et al., 2007); H4h, —
BERIE 5 IF B AT TE W] — A D256 v B4 HEBOA R 4F 1%
4 2 [A] /Y 22 5 (Ambrosi et al., 2016; Stins et al.,
2007); A — LB IR TE BT A B TR AT 55
& SRS SE Y CSEs, 41, Ambrosi % A (2016)1%
WFFEH, 7E Stroop A1 Simon 11: 45 & FL T CSEs, #fI
WA 7E Flanker {155 1 &K Bl CSEs., Hitt, A #f5¢iE
i S B e R B 2 B R HERR EE RS B Y
2 (Erb et al., 2018; Larson et al., 2012; Nieuwenhuis
et al.,, 2006), i b, HHUAM, JLEE S HA M
[F] F) i 87 BE 7 LA SR ] B A R S, ATG AR5 L
PIEARITENS S7NA

— U T 9 RONE SR DA A B 0 4 e 0
FErb Y A BRI, 9.6~11.5 % 2 i 1 & R4
PRAJAE IS B BE(Brocki & Bohlin, 2004), It4h, Zhao
Fl Jia (2018)HYHIFFE R FHEAM Stroop 455 X SF- 1 4E
%7y 10.48 2 H9 L GEAT UM RE ST RIS, &5
RIS WAL, AR [ B L 4 il 42 1] 1) mT
FRPET R . HEitk, 9~10 % AT e 2 vl 558 [ e ) &
JEFSCHE . bAh, 9~10 % (L EEAE TR AT 55
AT F I EA ] e (MacLeod, 1991; Rueda
et al.,, 2004), {H HRIWFFEEE 8 M A —E((Larson et
al., 2012; Waxer & Morton, 2011), 4 Waxer Al
Morton (201 1)) T A [A] 4 % By B i) — Z0hE 7 51
RO, R EI, 9~11 B L BA R B EW
— B P AR . Larson 45 A (2012) 1 21 4473
N 9.7 HJLES 26 2 BAE N ek, FIF
Stroop ES4RVT T — 2P IR0, 4R L, L
HREMS R B W — B R0, HS AR
—HE PN 22 58 B . BFSE R, HIA s
THRH O B T ER T 8] (ACC) B¢ 2 4 S B 8 3] i A
FLi (Adleman et al., 2002), Fi%if )2 (PFC)HY K &



916 N H

L %51 &

A Z DR D AR ] (Luna & Sweeney, 2004)
KL, 9~10 27 JLZESRA T 45 AT 55 B i B i KA
25 ¥ 1 2] 68 i K 5€ 4 B3 (Luna, Garver, Urban,
Lazar, & Sweeney, 2004), JLET RIS BA
AEARLEA AT SR SOE, T B A e YR At A ik 1] e ok
SEFLAY(Wilk & Morton, 2012),

mETpriR, JLEAEZ KR FREME R I 5K
NI R IEE R RE ST, AR T WAL
I, ABFEIEI 9~10 2 LR 18~25 & R
R, B — BRSO AR IR 25 R . DESR
FEPIASLIAT 55, 1E55 1 Rbm o ) XLk 5 (6 — 1)
Stroop 1155, Hrh Ko SO AR Ak ik, DA4E il
RACERY I Tad #2 . T LI A9 FE (Larson et al.,
2012), FATATLAFI, 5 A, JLE R
o B A 18 H AR IR AR o SR, FRATT EEEOCTERIR]
MR, ILE RS REME R I 5 B — Bk P
IR . FEAESS 2w, st >R Stroop UK I
Flanker iR G S it, SRt — P HEBRKK
M RS N . #5AT 55 1) CSEs T REAS A
A5 AR ) 3 e R, PR O G — 1R S 2
WK P Ky AR R . 53R —{E 5% (T
% 1)#H kb, Flanker-Stroop 4155 1 X B A0 X 45 Fir 3 i,
PR DA 4 il R 23 8, MARTR ZE T 2 Ak
RGN E Y R 55 . AR, fE—Er5%k
PR, FERABGA T EI T #5455 1 CSEs (Braem,
Abrahamse, Duthoo, & Notebaert, 2014), 1% JL
T, HAHICH X & B A58 3% (Adleman et al., 2002;
Luna & Sweeney, 2004), HILIRATHM, L7
55, FIRETCEA S JRRE A R R, 3 W i 5
MYEREE . PRLtl, A (] 4 % [A] DA 042 il i 0 1Y 22 55 vl
&4 ¥ I} 3 (Benikos, Johnstone, & Roodenrys, 2013;
Kray, Karbach, & Blaye, 2012),

2 ik
2.1 #Hik

33 44 18~25 B WK FA(19 4 B ) H S insg
¥, AR 20.6 % (SD = 0.33), 34 £3K H /N
1) 9~10 % JLE (16 2 HAEYVS IR, FIHER 9.5
% (SD = 0.09) HRIEZ AT Z/NF A bR O BRI P25
R, A JLE A AETERS s 2505 5 . A
R ETHERES, JLEES A ANEET
AU EE A . A O S DUE . AT L ER
HIEMINER, AMEEOH . LWERE S Tl
—JE AR

22 UFESHIH

AT S5 ad E-prime AR S, HIME BAE
17 G~ e i s B b, waliE WoR bR R B 44
60 cm, Stroop fE45(1E45 1)FF BB R4 A (Y
PUF LI FIE®”, L0 B F AR B R 21 A
F—FRIK, G FLD ARG R R, A
AN—FE K, FBE, 2650 A —80K,
S5 s — 20K . TS 2 TR A FE
FE55 1 s a5, B IR a5 H7 & Flanker
il . 7E Flanker 4E55 0, FIBOEH 5 A7k,
M5 AFi Sk F B AT A > > > > 5 <<
< < <)YH—BOR, YTk i ) 5 Rk
B ARFEREG><>> 8 <<><<), MR A—
BRI o G T 55 BRI 42 F 2 P s 1Y
“FUHE, A FEIR RS L BT RN .
23 LRFITE5ER

KH 20— — 8. —8 e, A—3 1) x
204 ATRK — b . —EC, A—F 1) x 2(4F b 4 -
JLE, WNPIRE BT, Hd, ai—ilik— S
R IRK — B g P AR B, AR AL R Bt (] AR
i, AL RIEAT, 5 — R BRI
f£45 1 (84— Stroop £55). N T ka2 > 34 i 5
PS5O, BEORPE M AR B R, 5 Rk S AT
% 2 (Flanker-Stroop R &1L 55)

BRSCE AT « B e K A0 s L
500 ms AYRE A A+, SRJE JE 300~500 ms 4 fifi
Mlzsht, 2RIt 1500 ms, Bkt 5w e
SEEN e, IS 2 1000 ms 2SR, BB IEA
T—ikk, B4 1 FOLE 1 ZE), AR AT
FBE AT ROV, SRR EE Ll e, WA
F IS LA PR AT RN, IR RS
Joggta, WA TS s b A i b 11 s
B4 2 L 1 A7), 4 BLET kA, ZERpkxt
() 757 Sk 04 7 1) HEAT B NE, 17T 222 W T A0 55 Sk 1) 7 1)
SR ) Sk 0 g5 A 22, R AR T e de sk A
RPN, AN AR R T Sk B O g R A
WA F B FR A R« B R4 T SO o 1T 24 4 B
B IRy, BoR 545 1 ME, BIXT Akt T
JLRE, WA A B R £, Bl e A A
HEHEAT ROV, AN ke, Pl A b
()T BHEIEAT S o B A 512 36 82 SR Al X PR S ey
T o

SCIRFEF 40 A 1 A~%52] block Ml 4 AN IEFNSLE
block, 7E%:~] block ™, 24 T Lh AR F2 L U]
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+
+
500 ms Stroop 500 ms Stroop
300~500 ms 300~500 ms
41 a
1500 ms 1500 ms
1000 ms 1000 ms
. +
500 m Stroop 500 ms Flanker
300~500 ms 300~500 ms
5 S>>
1500 ms 1500 ms
1000 é\ 1000 m3

K SS9 1 A 155 2)

TSR R, 25> IER AR R 85%J5 A4 0] LLBEAIE
KLE ., 15 1 %2 block 3t 16 MMk, 145 8
A—FEA A 8 A — AR IE A S5 A block
A 64 Mk, B 32 D —Bul A 32 A —20k
W, IERTE S 256 MR, A RUCR AR BEAL
(175 X HES o B4 block 45 U5 A7 — MR BB ], R
SR gl A S, BT S K HFLL
15 435, {145 2 & Stroop Hl i A1 Flanker ¥R &
M55, H 22 block 3t 24 MKk, —BULUk R
A=K P L FIAE R, 25 2] IER 3k 5 85% )5 i
AIERSR . B block 14 64 MK,
3256 ik, TEAEA block H, 43§ 4 4> Stroop
FEORT 4 4~ Flanker F. B 582 IAE 55 400K,
FET R R R —AF 55 N Bk e 4, BT PU A~k iy
I A Stroop— Flanker— Stroop— Stroop #ilif
(f&7#% SFSS)zf Flanker— Stroop—Flanker—Flanker
P (FTFR FSFF) o ZJ5 PR IR BRI A AN [F A 55 1 5
e, FgR T ASRME S5 FRR R 55 Tl i e 4 . R IX
oo 71 e 4G 1) L B A 5 S A BT AT 5%
MR 55 4T 550 B AH OC B2 i BRAIR 2 B /DS, I hinsi
X AN W A2 Ak B I 5 5K ) 8 (Wilk,  Ezekiel, &
Morton, 2012), 2&MESSH, TEA TS5 e (BT
55 ¥ 490, Stroop—Flanker fl Flanker— Stroop X
HAE P FEHEER cC, cl, iC, il ik, &4
block [MIFHAT] H EKE, BEMMEFTERARAT 15
Vo
2.4 HIEDH

XFFAESS 1, Xk BN I A IE A A A 7 5 A 0 i

725 hr, HA AR A OLE, B il K=,
HF— 3K — M (— 8, A —BO R Y aTk — 8ok
(—3, A—BO)NPIXN R Ry srHre,
5% S i 1 IR | IR 2 B A R IR IR DL S
5 A BN BRI o i fe — R HEBR AR ] T
il B RN, AR PRI ARE, HERR T 32.2%A9380K .
SR, R A R (R A R O 3 T B A
HEBR UG 08 53 B 235 5% 2 0 LR AR ) s =X 400l
Mt fe v, 322 0G0 AT — ik — 2ok 5 2 ik
— B s EAE ], BOAE I 2 < T — 1l R — Bk <
AR — B s BAE . a2k ER S AR
=, TR A —FUAIR Z )5 (cC vs. c)FIA—
FOARZJGAC vs. IDI—BHRN, JEE cC 5
iC, ol Hl Al YR S, AReitE— 20 B A — S 800
I AR

XFAES 2, BAERENS RS, — S
WIEE 2k, SR sl BdE . E55 2 &
BRI AT 45 5 4 800, xS g o R I S A T 4T
20 x 25 A (Stroop—Flanker vs. Flanker—
Stroop) x AJ—ilIK —2HE x MAETK — 2R
HZ M T 200, BRI Hreh, BN RO HEER
BRI S DA SR Z Ja WA R IR . Ak, N T
A% TSN L B AE 3K PR AT 55 vh (9 i 98 365
RONE YIRS, FRATTIH5 T 520y I R Aff 238 22 ) i) 22
ST T ROV I s, 25 R o BT R T 0k
(RT¢ — RT.c) — (RTj; — RTjc) (Nieuwenhuis et al.,
2006); IEAR2E S E0W TR . (ACCoc — ACCy)
— (ACCic — ACCy), ZEBK, FRBIINHIE N RE )
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7 551 4%

Y,
=

MR, BT A TEILL < 0.05 (9 p (EAE RS E
PERBRIE, DL 0 MR 00 R/ IR b

3 44

31 EH 18R

S BRI IE A SR e BT SR LR 2 FER 1, Xt
SR B AT T7 2253 B 25 SRR, AR IR 2 A 00
B3, F(1, 65) = 35.28, p<0.001, n; = 0.35, W AR
SR B 2 T LR AR — BOPE Y 323500
#, F(1, 65) = 64.05, p< 0.001, nJ = 0.50, —F&AMF
Y RN B N — Bk A — R — Bk
50K — B s B R, P FH A
r&xB, —BERIRZ )G (cC vs. D) —E0H: R0 i
%, F(1, 66) = 133.41, p < 0.001, n} = 0.67; ~—%k
HIKZJGAC vs. i A —BPERON W P2, F(1, 66) =
10.19, p = 0.002, n; = 0.13, {HM4FIA—FEXR B
NPT Y HT—BORK o cC AR AR S I i 2 P
iC iRk, F(1, 66) = 62.41, p < 0.001, n = 0.49; cl iX
YRR S B i 2508 41 IR, F(1, 66) = 64.83, p <
0.001, ny = 0.50, FHIFEAE—BMEIFIIRN . SR,
A =77.72 ms, SD = 61.88) 5 JL# (M = 109.78,
SD = 86.73)1E CSEs W K/NZEF5140) EAAER
FH25,F(1,65)=3.02, p=0.09, n; = 0.04,

X IEH AT oM K2 B, AP I AL %) F2 58500 2
F(1, 65) = 34.44, p < 0.001, 2 = 0.35, M AR IEH
R Em TILE, Ai— Rk —8UE S YAk —3%
PR EAE R, Lok, —Bulikz
J& (cC vs. DI —BUHERN i 2%, F(1, 66) = 63.50, p <
0.001, ;= 0.49; R—EEXKZJGEC vs. iDAT—EL
PERL R A B3, F(1, 66) = 0.55, p = 0.46, 2 = 0.01,
[FAE L IAFETE CSEs. il IR IEMR & m T cl
IR, F(1, 66) = 52.66, p < 0.001, 13 = 0.44; cC iR
HiC IR IR A FEREER, F< 1L MAM=

750 - BA JLE

700 4
E 650 - >§
‘!.;z 600 -
X 550 4 i>g AR —HbE:

500 - - —3

O A—F
450 . r T T
- A —H; A
AI—ifk —3t

FrRUEER(£7)

0.08, SD = 0.09)5 JLEEM = 0.09, SD = 0.11)7E
CSEs I AR/NZERME) EAFIEREZER, F<1,
32 EH24R

SR B FIIE i 2R 0 o Mr 5 R UL IR 3 FnEk 1. M
B3 EormyE el DA s, L AU A SOV R
s LRI AR AR, BS —800Rk 2 51—
RN A, A —BOR K 25 1 — SO RN WA
TR, XOTHEEH T oC IR B SR A ERT iC Ir R
Y o X B2 B A TAF I AL AT 55 T 4 <A — ik —
HM YT IR — B I 2 00, R R E R
4 T — 3 R — B < S i R — St 38 BRI
2, —FIRIR Z )5 (cC vs. o)y — B0 %% ) w3,
F(1, 65) = 185.70, p < 0.001, 3 = 0.74; A—Fikk
ZJEGC vs. DA —EPEROV AR B, F(1, 65) =
123.70, p < 0.001, 0} = 0.66, cC IR 1Y S 17 Hif i 3
PF iC K, F(1, 65) = 36.94, p < 0.001, 0} = 0.36;
SR, LIRS el IR R B IS ANFETE i 25 57, F <
1, CSEs FR/NTEA [F] 488 2H LA K AN [] e 48 24 #Y ]
AR E S, H, 78 Stroop—Flanker f 17,
MM = 32.02 ms, SD = 52.47)5 JL#E(M = 14.23 ms,
D =7520)2EH A B, p=0.27; £ Flanker— Stroop
b (M = 28.34 ms, D = 59.80)F1JL#EM =
48.86 ms, D = 95. 1) MFER EZE 5, p=0.30, HAl
FR S AR BAE R AR S SRLER 1,

ME 3 T Kt Re A, JLERMBALEIE
TR 25 SR LRI RE R B AR L a3, BP S —20K
W2 e W — B AR He, A —B0 iRk 2 5 i — 3
PEROS A WD TR 7 220 as R L, 5%
A R B3, F(1, 64) = 77.27, p < 0.001, n; =
0.55, Stroop—Flanker ) IE#fi % B & & T
Flanker—Stroop §4, FHH AN} Flanker HlIL Y
JRIE R 25 F Stroop B, BT —iAk — Btk S
MRETIRIR — Bk R 2 BAE T 3, ] BN 43 B 1Y

1.00 - A JLE
0.95 4
0.90 <
£ (35 A
H
0.80 = swpikok—sek:
0754 = —#
o A8
0.70 r r T T
—H AR —B A
AT—RR—B:

PN FIILEAEFT— IR (— 2 vs A —BOFG TR (— 2 vs A —BO V-2 I FIFRHEDR (ZE); B IE#GHF



5% 8 1 BEE 45 9~10 % JLEEFNRLA B — S0 P 513800 919
Fz1 EF1NES2MEITHHER
1145 AR A % F p n2
1£45 1 R 35.28 <0.001""" 0.35
S (ms) A — Ik — B 0.07 0.79 0.00
MR — B 64.05 <0.001™" 0.50
HT— I A 103.21 <0.0017" 0.61
AR 20 < — 1k 0.02 89 0.00
AR IE A < TR 0.10 0.75 0.00
AR 2H <A — 1O AT I 3.02 0.09 0.04
f£55 1 G 34.44 <0.001""" 0.35
B AT —iR K — Bk 26.06 <0.001"" 0.29
R — B 26.20 <0.001"" 0.29
H— IR i 50.37 <0.001™" 0.44
AR 2H < — 1k 5.24 0.03 0.08
AR IE A < T IR 0.50 0.48 0.01
AR 2H < FiT— 3R M il R 0.09 0.77 0.00
£% 2 AR 25.71 <0.001"" 0.29
2R it (ms) 155 6 4(TT) 22.04 <0.001""" 0.26
AT — 3Rk — Bk 15.17 <0.001" 0.19
R — B 189.39 <0.001"" 0.75
WA XTT 0.46 0.50 0.01
AR 2H < — 1k 6.51 0.01" 0.09
AR IE A < T IR 1.67 0.20 0.03
TT>H—i Ik 6.50 0.01" 0.09
TTx 4RI 64.66 <0.001"" 0.50
H— IR i 25.58 <0.001™" 0.29
AR 2H X TT <A — 1k 0.02 0.89 0.00
AR L < TT Y FiT R 9.12 0.004" 0.13
AR 2H < FiT— 3R M il R 0.01 0.91 0.00
TTxH]— YOS FT K 1.38 0.25 0.02
AR 20 < T T — il PO ik 2.11 0.15 0.03
1155 2 GRicE| 50.14 <0.001+ 0.44
R ES 55 5 40(TT) 77.27 <0.001""" 0.55
H—il Rk — St 0.03 0.87 0.00
MR — B 60.54 <0.0017" 0.49
TTxHf— IR 0.77 0.38 0.01
TT> 4 HT K 0.18 0.68 0.00
TTx A — YO S HiT K 0.28 0.60 0.00
H— IR i 13.44 0.001" 0.18
AR 2H < — 1k 0.01 0.92 0.00
AR 2 < Y Firialik 13.89 <0.001"" 0.18
ERHXTT 18.62 <0.001" 0.23
A < TTx AT — 3K 1.26 0.27 0.02
AR XTT< G A Ik 0.18 0.68 0.00
AR 2H < FiT— 3R M il R 0.99 0.32 0.02
AR A X T T — I U0 S /TR IR 0.21 0.65 0.00

T AT —IR = AT — KR — 2k A = HEHSK Bk 255 1 F X R A R BEA (L, 65), FE55 2 (1, 64); *p<

0.05, **p < 0.01, ***p < 0.001
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Stroop—Flanker Flanker— Stroop
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Abstract

Sequential congruency effects (CSEs) or conflict adaptation effects refer to the ability to flexibly and
rapidly adapt interference control. The Gratton effect, as demonstrated using a standard Stroop or flanker task,
can be explained in at least three ways. The first explanation is the conflict-monitoring account. A second theory
is the repetition-expectancy account. A third explanation rests on the notion of low-level repetition effects and
has been incorporated in the feature-integration or feature-priming account. Concerning age differences in CSEs,
the great majority of studies examined adult populations. The relatively few studies that (also) examined
children and adolescents, using one of the standard interference control tasks. Previous studies examining age
differences in cognitive control adaptations, as reflected in congruency sequence effects (CSEs) in tasks
inducing stimulus or response conflict, did not consistently control for priming confounds. Hence, answering the
question whether or not children have an equal ability and pattern of cognitive control adaptations, relative to
adults, still requires more research.

The participants were 33 adults with a mean age of 20.6 years and 34 children with a mean age of 9.5 years.
The experiment consists of two tasks: Task 1 is a Stroop task; Task 2 consisted of a mix of trials from the Stroop
and flanker tasks. The stimuli used for the Stroop task (Task 1) consisted of the Hanzi representing the word
“RED” printed in red (congruent trial) or green (incongruent trial), and the Hanzi representing the word
“GREEN”, also printed in red (incongruent trial) or green (congruent trial). These stimuli were also used in Task
2, which also incorporated a flanker task. The stimuli of the flanker task were five arrows that all pointed to the
right or left (congruent trials), or with the middle arrow pointing in one direction and the surrounding arrows in
the other (incongruent trials). The experiment was performed on two consecutive days. On the first day,
participants performed the Stroop task (Task 1), the next day participants performed the Task 2. An analysis of
variance (ANOVA) was used to analyze the RTs and accuracy in the two tasks.

For Task 1, of primary interest, the Trial n-1 congruency x Trial n congruency interaction was significant.
Follow-up analyses revealed that the congruency effect was significant after congruent trials (cC vs. cl trials).
The congruency effect was also significant after incongruent trials (iC vs. il trials). Responding on cC trials was
faster than on iC trials and responding on cl trials was slower than on il trials, reflecting a clear CSEs. The two
groups did not differ in the size of the conflict adaptation effect. The accuracy data, also suggest a clear
reduction of the congruency effect in both age groups, which seemed to be mainly caused by more accurate
responding on il relative to cl trials. For Task 2, the Trial n-1 congruency x Trial n congruency interaction
revealed that, although the congruency effect was significant both after congruent (cC vs. cl), and incongruent
trials (iC vs. il), c¢C trial pairs were associated with faster responses compared to iC trial pairs. However, RTs on
il trials did not differ from those on cI trials. There was no difference between the groups in mean CSE
magnitude for both the Stroop—Flanker and Flanker—Stroop transition trials. The accuracy data suggest a
similar pattern.

The strong resemblance between CSEs observed for 9~10-year-old children and adult participants under
both single- and two-task conditions adds to the behavioral evidence of cognitive control adaptation capacities in
children of this age, which seem to reach adult-like levels despite a relative immaturity of brain areas that
subserve those capacities in adults. Hence, the observed CSE reflected higher-order, cognitive adaptation rather
than the lower-level effects potentially induced by response repetition.

Key words cognitive adaptation; congruency sequence effect; colour-word Stroop task; Flanker task





