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BATIHREE AR ERILEHFRENHMIER
REE B &

(BT A 5 OB E R T RS, PEILIRYE R0 HABE, 22 M 730070)

M OE EBI2 A N ILE, SRAMOC T AISS B R 5 A 4R T A5 AT DR M TR R AR UL

2 =R RE R ORI . SRR, TR B, TARICIZ) R RAis T e

. Z RS EE T 2 iR R AERE

D EE R TINE R, 7ERERITE, TARICIZ) X =FEeRE 1 A BUAE R B, W T AR ISR FA R R
VR R RE T A BN TP T o X R, 253 T D RE I XS AN KA RE 0 B BN A AP e 22 5%, PR BE LB AR S)

A3 R A A AR A

KGR ATIIRE, Beehtds, AL, S5R D R

FES BB44

1 55

BFBE 7 S A8 AR T A 2800 58 O
Bl . EDUECEE AU A PO R IE G 45, 2007),
F2 A2 URE S DR 2R (i U R ) R —
TP R 28 (AR A T T BE) AU 52 i (Halberda et al., 2008;
Yang et al., 2019), IT4EK, R Z i WE5T & 2
T R B e 1 5 R E A ) B A A AR RTAIL
il JCH 2 AT T e 1E L 3 e o ) b e
(Espy et al., 2004; Spiegel et al., 2021), X 2K H7E
HEATBCAAT: 55 B A MR 75 22 2000 T O A% 5 RE i 43
o, 7S AR AR R A 0 g ) R T e 4 LA B A
fitt GERPECFARSCHAE R, X LM 72 5 AT
e AE % VI BE R (Bull & Lee, 2014; Duncan
et al., 2017; Wang et al., 2019),

Ve —Fm B IR FI T RE, $hAT I RE2TE X 58
B H bR e AT O 2O B — R S JfE
(Camerota et al., 2020; Diamond, 2013), FE A5
S CARCAC RN R P =0 T .
MW SN BT UESE R, AT DR R e
T F T K F-(Ahmed et al., 2019; Kahl et al.,

W H 3: 2022-06-08

2021; Magalhies et al., 2020), HA R E-ATIHEER
AT 22 ) RS b ] DUE A iR . dERRE T
812, ARG 0T 2 1 27 2 Bl o ok 48 TH B e g
(Rutherford et al., 2018), X Bl &R0 5045 PA T2
REAE 42T+ L2 B2= R 1 AT FE T Tt H 45 (Blakey
etal., 2020; Wang et al., 2019), k1M, LIFERRSEATfS
B PAT Y RE F s 5 L E A e 0 Z [ Ry B R
JEA—3, bt LB, MRS B Re I cf
Jr B, SR JLEEECERE T SR RO A
JH 2 (Bull & Scerif, 2001; Espy et al., 2004; Peng
et al., 2012), {HING TR, 04 Hlx £y he

A 258 /N A ] 42 ) G 7 A R T L 2 Y A2
fit J1(Georgiou et al., 2020; der Ven et al., 2012;
Dekker et al., 2017). [FIEF, TAEICIZFIIANHAI R TP
HILEE R )1 R W i o R S5 A —
o #orrE KB, TAEICIZ(Ahmed et al., 2019;
Monette et al., 2011)5 A K1 72 i P (Magalhées et al.,
2020) & AT Dy i 43 w0 ) L 3 55 Be ) A ek —
Bl R, WAMTFEERY, AT H AR AT DI fig
BGr, TARICAZ BN R T 5 5= e ) Z (8] (A
Z%¢/N(Cantin et al., 2016; Ellefson et al., 2020;
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Zhang et al., 2018), X Ui, thATIhRE S ILE L
FE 1 1] Y 52 Tk AV e i — 2D AR ST .
1.1 BT FR S SAREHFEENZBRX R

TEVAEW S, T AT Re AL E R # e )
KR W% B2 AT DI fig 4 AF — 1> % K (Fung
etal.,, 2020), ZL2 5055 T AT HIRERY = AL ST
AT . TAEICIZ RN R 6 M) 5 8 e 1 iy
*Z (Nguyen & Duncan, 2019), ZEWF5%H T4
ARG BB PATIIREF B AT FA3 v, AN 3
PATIIHE SEF R 1 C R MBS 45 Wi AN —
o X TIIRIE RIS, —BrT R ) 43 S B A
il 1YL il (Diamond, 2013), 53 51 = T 40 il
AE BT R SRR R T B s (& 45,
2016; Diamond, 2013), n#F5E & B, %)L& T4k
T 55 8505 g 1 Z 18] i A DGR I B AR Bl A it L 3
B P 1 TG 2 A R o I B - BB T (Cragg et al.,
2017; Lee et al., 2018), TSz ¢ o] LA & 2 750
2% )L B R 2% g J1 (St Clair-Thompson &
Gathercole, 2006; Sulik & Obradovié, 2018), %1 % T
fEigtz, REEAH R A TAEICIZ) EMITAEL
12 il 357 % V) AH 5% (Friso-den Bos et al., 2013), {H
Ay, ARFRE TAFEICIZ A AR J7 1H (Cirino
et al., 2018; Himi et al., 2021; McKenna et al., 2017),
AN T A AT 55 10 3 2 v 4y i AN W) Y AR
(Friso-den Bos et al., 2013), W TA/EiCIZ) BEM) & F
XS5 A A7 B G AN T, JUHAETHE AR S
(Cragg et al., 2017); 1 ATkl 35 ) B g 30 %) £
2FATE 55 TR o A5 B B B # (Archambeau &
Gevers, 2018), 7EffDei% 45 1 3 0] SR & 34 09 76
¥ K(Holmes et al., 2009), Kk, 7E%E&HATIIHE
5ILEHCARE SRR R I, i/ DX i 46 5 T
YEICIZANRI T T B 7% &, W3 5 P LR 45 i A —
Hryil,

[, ZH T 5 SR [FA T D g o5 L
FREERE T W C R I = 2 IR E R I I 2 4Rk
PURT - I FAIE T IO o & 3 vy & L vl
TIAE I (Lee et al., 2018), {H AT DL &g 2 0 JL # 7€
HEUE 5 FHIZEFL(Cueli et al., 2020); TAEICIZY
= ey N1 NESDET | TITIS VA A N EIB0 25 Sl [ET
> R WO % (Spiegel et al., 2021); A1 TE2iz
B, NN IS PRI B HE B ) A B R T N % 1)
(Georgiou et al., 2020), 7] |, AN[EHITIIRERN 5
AN [EBCA B RE ] I ER RAFAE 22 57, X HATEhE 54K
2P RE TR 2C R PR 5 SE B BE T B 2 4k . 12

ARk, ST BRI AL B A, WS TR
RANAKRGE— . WMESMEFE AR, =8 LN
fe 1 FEEFEEE AU JL 5 £ (Spiegel et al.,
2021), sz% . AAECH LT (Gilmore et al., 2015).
M1 R PRAE 9 38 BN 2 B 2 R A B 22 18 L
HIRCERE IR . BUris e . 2 A YERE
JyFnzs [ A G RE T (kL SCF, 2013; ARSAE, 2011;
RV, ZE0H, 2005), FET I, APFFELEEN
W2 E RS LB RCERE 104026, /N L)
BeEERe 1o BerisERe ) . B EYERe ) 52
AR EE T, DAIRFE AT I REAS T s 7EAS [l £
eI RAE .

R B, TARICAC) B R AN R S i B
71 W TR R F- (Viterbori et al., 2017; Hilbert et al.,
2019), JUHAE TSR 25 0] 55 807 4T 55 _E (Friso-den
Bos et al., 2013), & R ULIA R, oI5 ]
BT B S B TP gt AR R AR, JEK
AFe 2 AR BUE S m i (Holmes et al., 2021), f7-1E
THEREAT Y LE R FH TR Egh, S8
YRS 5 B S ot T BE A R, B BRI 55 S A
PRI (Toll et al., 2011), M sz JL & 144 ] 5
AT, AHCHR SRR, TARICAZ) B 25 L
FE i DT RN A2 05 0] A A HE 2R R R (Chen &
Bailey, 2021; Cragg et al., 2017). RN, TAEiCIZ)
BE A Bl T L FE ff o 23 [A) JL AR 7] # (Passolunghi
et al., 2008), IXJe A 2 (] JLAT [R) 8 A i AL R
BLAE R 6 TLAR] AR Y BT S A5 RAE, TG
X RAE B 25 KA T HF, B 3 [P 58 42 i TR (Friso-
den Bos et al., 2013), XLe& I K TAEICIZ) BEH
FES Wi J S5 R 4% [R) 45 502 1) 1) i e R A3t T
XA W ABE, TARICAZEE T & A A
PRI S BA KA J) (Clements et al.,
2016; Jenks et al., 2012) . Q17E fiff ok 32 45 Sk 2 ] U],
JLEE T ZAE TAE IS XTI 22 B SCARAF B k47
I gahth, MTITIE WA O [R) R4 44 1Y) .0 BRIEDR
TEfR AT R, T EEANWIX v] BE A R AT EL A
BT, A A0 B R R s s AR, i ) 5 T
YEIC 12 Wl 87 BE 1145 ¢ (Holmes et al., 2009; Peng
et al., 2018; Spiegel et al., 2021), Ltoh, WFFEE,
et 42 ) (P A 1 5 B oz 4 ) 55 3+ E5orn R He AR
JUfn) S5 852 [0 S A7 5 (Jiang et al., 2019; Lan
et al., 2011), FEia 5 M2 M HEHEH AT S AR
/D)2 5 (Harvey & Miller, 2017; Yang et al., 2019),
WA R, INARIEWXTREZ L RZTNE
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55 %

L

K ) AR K (Bull & Lee, 2014; Bull &
Scerif, 2001), WIFEMN | ik 55 i SRR A 5 A AR
JH7 BR (Cantin et al., 2016; Georgiou et al., 2020) iX
YA, AN IR T D RE AL R A R E07 RE 0 Y 4 g i
T BT S A AT 22 57
1.2 HUTHHBE TR SHFRNXRENTL
WAk, CA IR % AR X AT IIRE 5 )L
HHCARETIRRWE M, DT kB, B LB A%
ARG, A P 8 507 SR N B 412 1) B0 B e B
ARG Ak, FFECAIN TR E X H 5500 2,
BORES BOL B AE N T AT 55 I AR TR B 44
1T RE B R Y7 oK (Cragg & Gilmore, 2014; Peng
et al., 2018; Stipek & Valentino, 2015), i, Geary
(2004) K B, NP EEAK 2 # S50 1 dhAa 2 Bl T
YEICAL )™ B 2 5 R L3 i e TR] B8 11 3 53 1)
L Cantlon &5 A (2009) i FiI 2y AE 1 w3 4 78 45
(fMRD) % %€ 1 JLE 5 i NTESEAT I AT: 55 1 1 Bz
JEE R 25 5, AR WoR, )L FEEEOEHI X,
T N FE J& T IXJR 3 B0 L0 BT R A% B A T
Bryce 45 A (2015)ARE Wi IT 78 2B, 0l 42 i 5 %
FHETLRE ) Z ] YR RAEACE LB b BN B, X
VLR BEA AR IS, MATE AT H AT 55 R s
X TAEICAL T BE Al 42 ) i) 5 oK o XF e, iR
H 5 (“Fade-out” Hypothesis)fs i, Bfi & 4FE 14 1Y
R, RIS LB AR ST B AT 55 X ARSI B
R A 42 i AR T R, RIVRE i S ath i A N B T #E
BT 5 AR VE 22 K (Stipek & Valentino,
2015), SR, 1E/NFmAER B, EB AT I hE
(G, INR G VA AR ICAZ IR ) 2315 B KKk i
(EWEJS 4 2011; Fisk & Sharp, 2004; Magalhdes
et al., 2020; Wang & Zhou, 2019), Hoks B H0Hl 45
A TARICIZ ) BE 4 1T Ry Bl AT 13, R 3
Fr L2 H2E e 1 & R 1 £ 250 M & (Clements
et al., 2016; Ellefson et al., 2020; der Ven et al., 2012),
4 Magalhdes 25 A (2020)%& IRAEREHI T WARE J7 .
TR, dleER . TARCAZ ARSI RIS
JETIUI /IN7 e AR G L B e ) i e — PR P
wRI, T TAECIL) B, TAEICIZm Bk
T 5 A ) L B SR A A AE B sE 2 ) IRE(St Clair-
Thompson & Gathercole, 2006), FJ WL, A[EI$F7I)
RERL AT 5 LB R = BE T 19 OC F 23 Fifi JL BEAF 1% (19 3
KM & A U, ARB AT D RE L SR L 2
BeFRE S R R R B, T B A T P e 0
S TR0 R ) L2 5o BB A ORI R

1.3 MIRBEEANE

WHT T, PATDIRETE SR ) LB R e ) R R
R FE kARG AR (AHITR AR R %
PRIT 45 AT DI RE o0 76 LB KN R B e (B iz
HRET) . EHIDERE S A WAL BT T AR,
P Ko 33 s i A5 X 02 A5 2 ) L 3 47 9B B 1 A [
MEI 225, ST LiRadr, RAIMBBEAFEITT
T BE LA FE A [R) B2 BE ) rp e 20 9 18 F A 7E 25 52,
BAokUl, TARICIZ) B RBCH 2 GE ) Fas 1] 48
e SN S RPN b ST TR (S TRRvA PSP R =i=8
L2 Y2 e ke 01 TG SO il Fnid
R IE AR RCF 2 FRE ST . 25 RIAR L 68 ) A i e
g1 A AE AR R, WA, 2 TR e AT
Uife SECERe I R R TP IER, AT A W AT
DI RE 43 % AS [ 502 . i 00 25 il L 38 45 R 1
Fhim & A CE . BART S, FE FHOKT B T,
R PAT DI RE AL A (TP B0 ] . ROB il . T AL
1C) BEYIE R 27 e T v AR T 23 B Wi B AR, 11T e B
PATIIRE B CTAE IS RIHT . AN 36 M) X Bl
FE 7 8 R0V TP 2 1 K

ST AWGA R, AT R E TN FE
R L, HFEN EZLUR = —, B
S R AR O LB R RRAIR R T B = B4R R
SHBCE SRR AR o, ke LR
RE M KR - E e T R a5, B iR AR
2 MAH R G ROFRE RS TR R R, MR T
AN EEEERE . 8=, ILERSMITIIRE TR E
A8 T 3 —2 & B (Lehto et al., 2003), T T3#EH
Jo 822 (1996) I WEFT, =~ NS4RS L i 8 F fiE
SBEEH AR MR &, B = ARG L AL
FHARIZ B B, X R T — oS P
PRI AR WA NAEHOLE RIS B RE S kA
BRI, WFHIC In) SR n T 00 5 I RS Bl . 1l
U, XA v s AR R L AT 2 50 T AT 17 22 i
A BT D BB AL 43 5 AN TR 18 T TR SE TR R
B, ABFGOHG I — RIUTE S H 5 = BN FEHIL
BEAEAPATIIRE T A AR R B4 58 1 R R 3R,
T 3R 45 55 ] 56 3R 14 40 BT R B e AR T 58 A AR
TEFEH T AR AR R e, AT T A5
RS BRI AR, anfEl 1 Fis .

2 ik
2.1 #ik

AWFFELL 4 T/ NEI 825 £ —~7NAEG/NEA:
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| x|

“%ii%\

<>

>N
ZaN

X~

B A RAT I RE L5 A ) B e ) 5C AR 0 B B A 7

RGNS, T 13 42 R SE T NS, T
AR AT B T LIS BR, SR MNESE 812 A,
Horf, B4 390 A, &k 422 A, AR 8~14
%, SEHJAERS M 10.46 % (SD = 1.22), #4ES R 5L
AIEHTENTR 1o 4 Pr/INFAEAL PR KT (BUm
2/ G SN <3 08 2 ) W N @ E | P T R )
At L, HEBRAAAE A JR AT Y JLEE (AN, Wy i
ADHD FI# Jj kBB, ILES 5LEAH[H T
FEMPEFALZIP Y HIE R E, fERmE N IES T
T —E R

x1 HKAOZEZE

L BT 5 © EW M+ SD, %)
=4EL 183 82 101 8.90 + 0.50
DU 4E 2K 202 92 110 9.84 +0.41
FAFEHK 210 104 106 10.90 + 0.40
IR 217 112 105 11.94 + 0.50
it 812 390 422 10.46 £ 1.22

22 MITH
2.2.1 R

AR B 5 35 71 ] i 2 R 2% G il 1 /D 2 A 4
S FEARRE I R 0 EEIT AR (R IR, 45T,
2005)H Y 6 AN gk % 5 LB B RE T . X
W RIFGIE EWA R, 1240005 K,
B s g5, B ik2EA R =
B EE, ANt AERETE; BUrisirat
FE L wkik . ek, BRI . WEK/NVAIZE A

RIS AL, FHDAVEAL AR (B i S . s
Bt BEErfa Pk 2 4 B2 5 2 [ - D R4 i 3R
MEEEHT . B . a8, BB THECREL
TSI ZH A, A B A AR 1
Ak AT . 2 S AR E R IR ERRE T o 0
RUSCHTIAR, 22 L3 YRR ) R B AR sis
fey . B IRERE ) XS AL R ). ST ILEL
B 2 412 B 507 SRR M A TEA B % SR B B RE
AR T iz 2 h Y 6 A2 5% F LAPEAS JLEE %L
SERESI A, FEARWFSE H, BUFEEAT S5
TILE T fpsie X, HHREAES . TEIEM L,
688 FH 2% 8 2% HP ok s i 43 I 56 R A e L Y
BeEid e J; SIS TS H A B 43I 56k
VEA L (2 5 Ak e 7, (8 F Oy Bt 5o a3l 56k
T LR S M A RE ) o iz R B N —2
PEAEERECN 0.7 DL, RN 0.83, HFIE(H
FEH 0.90, BUEARAR IR BN G it bR, & D5
W OB 18, 38k 14y, Bk, AR
FE R L 10 B30 e R R (R ISR, 45T, 2005) .
BRI o

(OWE-iz 5 ae S

I 43I0 56 5 9802 0 D 56 45 AL 40 SR
FH 2558 )L B4 12 B 0 o B e o FE R4
W, ZERILETE 1 08 2 R 10 i 2 1 8t
T, e RE A SLE R sk (L 7 + 3 = DFEE
PEECY N (N, 452 + 113 = 2B Wns i, Mo 1
B 15y, R0, FoR JLE IR )BT
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()2 E e

i 25 507 5 5 BE 4 0 535 ok P4k L 2
s R AERe ) . Forh, LS ECE TR AL E A 20
AN, ZI0 5 ER LEAARYE RS R E A 6
BT IS RS D B 3 AN, O — ]
15y, B BE 4y 0 46 640 5 24 A5, 2R JLE
R AR ) 565 762 G50 2 MR 1 3 4% 1 B i 4 Bk
Wi A I 2RI P 2 B K, O 1 EHE 1 4y
PRS00 365 1E S Y s ] 3404 3 43, AT
HETE, g, LI E R DR T

Q)= ML RET)

1 FH 7 Bt 050 56 0k 25 5% L3 1) 45 (Rl A 5
AE T 1M 96 20 7 28 AT H, 2R L H WA
FEIGRT 7R 14 23 ] ST AR BBt 22 20 A /INIE 5 1A A,
RO 1 BHCAE 14y BTSSR RAS 3 2vgh . EIH
MESE B, o EoGE, AR L E R S A A R AR
AL Y an
222 HRPITINEENLE

(1) Stroop 1E45

K Stroop AT 55 2K 25 Z2 1) T- L4 il fig
(Zhao et al., 2018), 7EIZfE55H, SEH AR A
FEIR B DT (LD T Tl — AN T T4
CHHYITAL AR, BRI BT 52 B 7 87 A
EFY 0 €2 A D A L P B S N, 2T AR PR, g
TR 2 AT 5 B G =R A — BRI
LD F SR <o) . A B (EL A
LR RIS A R 217 ) AR M AR E (L () <
Gk s”) . FERE block JHIRAT, B
SRS 500 ms WML+, BlJE &
1000 ms 975 B, 35 TR B 1500 ms 143, H)3#%
ZJazsht, AT — MR xS s 1A%
>J block F1 3 PIEFSLER ) block, HH145>] block
BN TIbgaARGE I R, e 18k, Y
PR A IE B Rk 2] 85% L 5 AT pE AIE R SLH . 76
IEFSEE 1Y 3 4> block H1, B4 block ARELHGE—F .
AN—FORI P =R A, R RREEE 12 MK,
B~ block T3k 36 MKk, BAIEX LR AT
108 MR o AT 55 FEZE SR EIR TR AR A —3K
M. —BUERME . PR BOE X RN B AT
B, Hod PO T A — BT B3 SR
AU 25 P S5 A T2 SO B I o RS SR K 2
15 435, R nT IZEREA block [HIHEFTRE

(2) GO/NOGO 1%

K GO/NOGO 155 K 5 £k 1o 1) 5 by 417 7|

fit 71(Zhao et al., 2018) 7EIZAL 55, WilTE Ex &
L) GO Rl T4 5 I, X NOGO HlA 8
N, GO FIF% AT NOGO Hl 3 2 BLAY L2245 5 50%.
AT S AL S 2 %2 block (584 block 35 10
A GO K 10 4~ NOGO i)l 4 A IER 5256
block (54~ block f1 75 50 4~ GO 1L ¥k il 50 4~ NOGO
RIK). FEEED block TR, B4 s o B —A
FELZE 1000ms FEM S+, BlJE 23 600 ms (1]
W, Mz, AT =R, EIEASE
i) 44~ block H1, H:AF B4~ block J2: H 8L BE X 44277
(GO X)), BT Y AR (NOGO iRiK), #
ARPIA block W5 2Z A (HBLFBE Y 22078 o 3X
PP BT B A 45 — A~ LE B A R S 96 R 1Y 2k
2] block, MHHA IR RILF] 85%LL b Al AT
BRSSO R AT 15 04

(3) EFRHAT 55

SR FH AT W B A 55 5 91 AR 042 A T A
B HYBE S AT % %8 (Zhao et al., 2018), KT RIHATE
55 AL FG (5] BAAT 55 R DRI HEAT: 55 PR, ) AT 55 TP B A
Ber R IAYRT R 1750 ms, FMEE S ha 5
BB R 750 mso @RS 58 B AT 55, 98
BCRMEAT 55 o TEREAMMES T, B e gh sl Rl pL 2
0~9 [—RINEFE, BFRINEEE 5. 7.9 F1 11
AN BE . B RN e — A — R, 2
SRS 7 10 52 A 0 %) B0 I LRI e A A
Ja B 3 BT i, BRE B SR BL 6.8 .
5.4, 7.2, #ilT EAWILNL 6~68~685~854~
547~472, PEATEILHE RS 3 N, JHEEA]
B BRI BAAE N R RS AR EEIEAT — 1R
Gl faj BT 55 R RS HG 1 %R 2] block ATHAN IE
ALY block, 2R block 35 8 MMk, MR
JEREHLH B 2 ¥k, ER L 1Y B> block AL4E 12 4
WK, B BERPLE B 3 K 76 FMEIL 55,
S IEALEE 2 4> block, %4 block 14 12 MMk, A
MR TEREDLIE PE 3 U, a7 SR BT AT 55 1 PR Al
BT 55 01250 TE A A S IR RE T A bR o o8 RS
TS5 R L1755 20 738, #aln] LIZERED block [H]
HATIREL

(4) BFIE S FECE

Z: MR 4 s Jr 0 I g b T I S, 3R
TR AU 1 5 AU 8095 4T 55 R Pl 9l iy T
fEICIC) ERE T o FEBUCFIETS AR S5, B e pkik
BEHLE B 0~9 1) — RIVETF (1 Err 2 3 1000 ms),
B T A R B 1 S R 8 A O i A B R
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ST, WAAE S 1-2-3, MFEFEHEA 1-2-3,
SEYGAT 55 MERE LS 3 M EUFETF IR, BAERER 3
L2, A2 e AR 2 DL b, 8125
H¥ghn 1, &0, (E5450 . AEBT s, UhR%
BAKBENLE I 0~9 B — BRIV F (FA 20
1000 ms), #ATT 224 F B A0 E 745 A7 B B9 AR
Ui A B R e iy 5 HE, g E B 1-2-3, W
B 3-2-1, SEEAT 55 MERE MiEHZ 3 T IR,
RAMEREEA 3 RHLLs, 2l 2 IR A A~k &
Phb, gz B3 1 A0, AR 55450 X AT
B OE =2 TN i TN U ey N Tk VA

(5) BTt 55

K Bt 44T 55 ok 25 0 A I 0 R0 1
(Zhao et al., 2018), 7EIZfEFH, BiLHER 1~9
BT ONEHE 5), ¥ R L, 75 2 A WA
FRRT SUZ/NT 5 (15 A); SECF 2 AR,
T AW B IR AT BRSBTS B). XL
PR, 530 PAT B —AE 55 (R BUTE 55
A TS5 BYFPUTIR AT S5 (R A TIE S A FIE:
% B) TEAESS A, BT ZHRIRE I 1~9 (Br
T HMLERTFS STEER, KT 5 uHg A i, /h
T 5 WYL 8E; 7EAES B, WO BRI R
(9 1~9(8% T 5) 0 1 (o 85 5 i s A A ek e, 7 408K
T AHE, WBCBCE L 7R IE XS5 T UR
A B —AE 55 1045 > block FH THORBE 2567
T2, MPER A IER R A 75%L 7 a] kA E RS
B, FNSE 20 > block 41K, 4 10 PEA—
{£55 block 1 10 MRAIES block, H—AT55 iR
BAESELEB, Hh, BN R—(E55 0 block %
A 8K, BMRAIES M block A 17 MK,
A E S R S A FE 250 MR, AR
R RLATE 20 4348, PLnT7E41 block AR
B RS GHE bR e —ialik . ARRA R R

AR B2 SOREI - DL SR AR AR 5104

B AR S5 T i 4 Uk 0 - 24 B I e s 2 AR i
KK 38 S it RS AN S TR G55 th Ak %
3R UK B 2 B B B — AT 55 AR R T
KV o
23 HRERF

VIBE Jy B 6 L EE B B 2F e 1T 5 5%, %)
812 £ =~ NAER Y LEE Ay ATk Wkik | 825
By B BER 7 e g S ges ae i 5, ey
I R SRR, F B P4 Eik 5, — 4%
F IR TV IS AT 55 2R, S — % Fik AT

THET, 3% S 56 I 7E 2 A 45 H B E N e . B,
DIBRG A BN, A3 S R AL 3 IRAE A 2 B
B T8 BT A I S PR A T DI RE AT 55 o AR5 Bds ik
AR I A AR AR A T AR BT SR A
FA N RAE BRI H3Z T Lk 351, 2GR
D55 P R TR
24 HIESW

fii FH SPSS 25.0 X4 HEHEA TR IR e 1T FIAH OC 43
Mr, i@ iT Amos 23.0 5458 7 FEBE L A2 03 AT o

3 4

3.1 HRARFGIT5ERKLE

22 BN ESEHILEAR A B 2R
Y | S AAR G AR R ) Korh R P TII RE AT S
FF B SR e o TR, XA [) 4 Gl ik e 45
5 bR RERIEAT T 22 A5 th 2% 2 AT A, 4 MR
() LT AE AT B 3 B RE T i 25 I 56 ¥ A7 AE 1o
E5(Fs > 7; ps < 0.001), 1£H Je 3047 T AE J7 i,
Stroop TN AEAFIFER AR EESR, F G,
808) = 2.79, p < 0.05, m3 = 0.01, PUAELILEE A L5k
WEE T AFYILE R S (p < 0.05), NOGO 1E 1
RIFAEN FERBE, F (3, 808) = 5.55, p < 0.01,
ns = 0.02, 5 EL R SR, WENFERILELE
NOGO 1E#fR I 4 3 5 T =L . 7y
W TAEICAZRET . TAECAZ ) BE RN R TE 1 A 4%
1155 b, A MEQZ [ AR B 3 22 5 (Fs > 19; ps <
0.001), 5 tLELE R WK, MAEHRILEESTS
R TR L (ps < 0.05),
32 BHITIIBER 5 SRR FENMHEX ST

XERTA BT . AR . RRBCERE T . AR
FTUIREAT 55 B BLGRIEAT T M ST (R 3). 45R
N, VRSB MRET . A5 G ST . SN ] A
TARCAZIE S AAAE B EFOC K R (ps < 0.05), B
ST HAG Z A5, AR 5 H A AR 5 34 52 3 ) A G
KR(ps < 0.05), THMH R 528 A4 NS5 W
FIEASE, r(812)=0.09, p < 0.01, KLl 5 =4
BEFRE I TC R E ML R (ps > 0.05), TAFILI
WEE . TAECAZT BRI R 5ia st . &
DA L BORN 23 [ ARG R B 2 () 24 5 B 3 1 A
K(ps < 0.01),
33 BHITHEER S SAREFEE W Z EME

5 TR

TERGAR ST B A SC AT i it b, ARHE A5
AR B R BT 45 A TR B . Z5 R R, =~
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Fx2 AEEHHITHE. HERNSESHTEHENREERFTESNER
AR PU4EGR FAER INAEY
eSS (n=183) (n=202) (n=210) (n=217) F(3, 808) n H5
M SD M SD M SD M SD

B

Jinvk 18.51 3.61  19.37 372 21.34 3.80  22.97 3.98  56.677 0.17 >H>PU>=
e 17.25 3.92 1753 443 19.55 457  20.95 455 32477 0.11 F>Fh>P==
18 4 4

LERT 11.20 331 1135 335 12.28 291 1247 328 7.92° 0.03 JN=h>P==

H K 7.21 4.50 9.67 569  12.03 522 13.65 6.91 54.09" 0.15  N>H>P>=
IEFCE S

I g 14.13 3.65 1552 431 17.11 462  19.23 481 52.72" 0.16 ZN>H>PU>=
THe

Stroop T Mi(ms) —0.82  73.73  19.37  69.70  10.47  69.44 7.84 6395 279" 0.01 py>=
SN A

NOGO Efi®R 0.76 0.13 0.79 0.12 0.81 0.10 0.79 0.15  5.55" 0.02 FN=h=p>=
TAEIEZ R HT

A7 PALRR T LE 2% 0.57 0.24 0.64 0.18 0.71 0.18 0.74 0.17 2654 0.10 N=Ti>P0>=
PRIXE: i 57 1 2% 0.61 0.24 0.69 0.19 0.74 0.18 0.77 0.17 22.00" 0.09 N=Ti>P0>=
AR B

EEE 5.74 1.35 6.22 1.31 6.79 1.24 6.72 1.71 2515 0.08 JN=F>P>=
I3 4.16 0.89 4.74 1.18 5.09 1.36 5.46 1.40 4952 0.13  N>h>P>=
AR

AR (ms) 14533 195.95 23531 216.08 235.61 222.96 312.45 247.51 1936 0.07 AN>T=PI>=

e **%p <0.001, **p < 0.01, *p < 0.05, K[,
®3 ZEAFERHAESHITHERR S EREEFEE N Z EMHEXTH = 812)
A 1 2 3 4 5 6 7 8 9 10

1. 5 1

2. 4RI 0.08" 1

3. BH MG 0.08" 0.32" 1

4. P A RSk 0.05 0.32" 0.52"" 1

5. 2[NS 0.15" 0.32" 0.43" 0.49™ 1

6. T-Haml -0.06 0.02 0.03 0.09" 0.04 1

7. LA -0.23" 0.07" 0.05 0.05 0.05 0.12" 1

8. TAEiEAZklHr -0.07" 0.26" 0.36" 0.36" 0.32" 0.10™ 0.14™ 1

9. TAEiE L & 0.02 0.35" 0.39" 0.36" 0.34" 0.09" 0.11" 0.46" 1

10. AR TP -0.02 0.20" 0.18" 0.20" 0.20" 0.04 0.06 0.23" 0.16" 1

W MEHEAT TR AL, 0= 4, 1= 5B, T,

ARG BAS R ) AU AR R AT . /df = 4.784,
GFI = 0.983, CFI = 0.970, AGFI = 0.925, RMSEA =
0.068 . FrUEfL AR T Es HANE 2 Fis, FEXG4F i
FPERIE AR G, TAEICAZRbE . TAEICHZ
I RE VAN R PR R 18 B AR R RO A B
TREMKF(y = 022, p < 0.001; y = 024, p <
0.001; vy =0.08, p <0.05). XK, HEFINMRTE
PE, TAEICIZRIH R TAEICIZ) BE 2 0 A 2= 55

A T . TAECAZREE . TARCAZT BEEFA
R MR A A R A AR R RO AR T
VK (y = 0.18, p < 0.001; y = 0.17, p < 0.001; v
=0.10, p < 0.01), XU TAEICIZRIFE . TAEICZ
T RE FUIAH R T 2 T T LB A 2 IR S
G MR, TAEICICHIE . TAEICACT BEFA N
TR 58 L B PR AR R R B T
PEIKE(y = 0.35, p < 0.001; y = 0.25, p < 0.001; y =



BT AR AT IIREAE AN R AR LB XA e ) T 9 PE ] 703

> TR oo
- 0.12" \‘\::\\ Teeeall

0.84 0.72
v '
BEEE
Y vk

091"  0.85™

<«0.27

0.29"™
= é‘l‘ﬂﬁ%&<—021< 073
0.59"

ST

0.58"™  0.60™"

i N
EwkE|  |[&5%7
A )
0.33 0.36

Bl 2 =~NAF R B AT DI RE IS 5 A R B BB T 5 AR RO 54 5 R Y
TE: A AR R B AR EAL BB, Bk AR TSGR, WU Sk MR AR R . LR B F R, BRARA
WEREIERE, BRI T AR R RO R BB KPR TR

0.13, p <0.01), XEY TAEICICHET . TAEICHZ) B
AN 305 P 2 T2 e S A R ) R AT 2R
34 AEEZMEBILENEZSHITHERSER

E# 6 AKX ST

Ry it — 2 HAKR T AN IR AE 9 B B L 3E 1 45 R
TTYIRERL T SRR BUFRE IR R, Bl =, 1Y
PR — R EE, T NEH—MEHR G EL,
XFAAT 55 0 BB DG 53T o 25 R ANk 4 T3k 5 B o

F 402 VUER I B AT IR o 5 AN [
B 1 Z AR a5 2 . S5 R WoR, MRS
BR ST 23 ARG LSRN SN I ] 35 477 (35 A+
KK FR(ps < 0.05), FE5THME . T2
BEFAN R IE M 2B E ML R (ps < 0.05),

THEAM R 2 4R A s 2 W E EAHSE, r (385) =
0.14, p < 0.01, W MHIE =AECHRe T 0 3%
XK R(ps > 0.05). TAEICIZRIF . TAEIC LT
JES =B Z M B AE AR B IE A S (ps <
0.01). ANHIR TG H 532 45 B Yk G 23 [ AH 5
L2 ) 2 i F A R (ps < 0.01),

5 FORME T . ANAERY B AT RE L4
EARFECERE I Z M A G AT a5 R . S5 R R,
PR 51 5 52 30 A A EAZ R ET A A 3 R O 5%
F(ps < 0.05). THLAMHIA A5 = A2 RE
NI FEMK KR (ps > 0.05), TAEICIZEE . T
YEICAZ) BERA SN RGP 5ia5G  2 58 A2 g
Fzs (ARG Gt 2 ] 35 2 0 0 2 TEAH G (ps < 0.01),

x4 =, DEZFWHBHUTHEER S SRR EFHEH Z BHIHE X 511 (n = 385)

i 1 2 3 4 5 6 7 8 9 10
1P 1
2. R 0.06 1
3. IBH NS 0.10" -0.03 1
4. R B YE RS 0.03 0.10 0.52"" 1
5. RGNS 0.247 0.04 036" 0.46™ 1
6. T-Hamil -0.02 0.11" 0.06 0.14" 0.06 1
7. LA -0.23" 0.09 0.00 0.05 0.00 0.12° 1
8. TAECIZhF  —0.07 0.07 0.29" 0.27" 0.22" 0.14" 0.13" 1
9. TAEiEMLT 0.08 0.27" 0.32" 0.317 0.27" 0.17" 0.09 0.42"" 1
10. AR TP 0.01 0.15" 0.10 0.16" 0.16" 0.06 0.06 0.23" 0.10" 1
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x5 A, AERHASHITHERR S EAREHFEE S Z BIREX S H(n = 427)
QIS 1 2 3 4 5 6 7 8 9 10
L 1
2. AR 0.08 1
3. BE WS 0.03 0.08 1
4. BB NGt 0.03 0.02 0.40" 1
5. A AR SR 0.06 0.08 033" 0.40" 1
6. THuamil -0.09 -0.03 0.00 0.07 0.03 1
7. RN -0.23" -0.09 0.03 -0.01 0.03 0.12 1
8. TAEiCiZmlF  -0.12° -0.04 0.28" 0.33" 0.27" 0.05 0.10" 1
9. TAEICMZT B —0.05 0.02 0.29" 0.24" 0.24" 0.05 0.07 0.40" 1
10. AR T 1 -0.07 0.05 0.15" 0.15" 0.15" 0.03 0.03 0.16" 0.11" 1

35 AEEZEMBEILENEZPITHERS SR

B FE N KRG FRER

R Ttk — 2 2 B R A I B B A TRAT T RE K
G3 RN TRV B RE T 52, AR AR BIF 5% ) A A 3L
BRI AN [R) A G B B gl il i 25 SR AT T R 3

TE = ~VUAE R B B i 4 Iy B i vh, & 405
AR AR y*/df = 2.716, GFI = 0.980, CFI = 0.965,
AGFI =0.913, RMSEA = 0.067., brifEfLERARoHT 45
R 3 FrR, TERAE R A BIE R il AR R,
TAEICAZ R A TAEICAL) B 5 50218 Bl st i
R REGES T B EMKF-(y=021,p<0.001;y =
0.28, p < 0.001), X FEW TAEICIZRIH M TAEICIZ
T REER R i B ) B B A TR A . AR
TCRHE . TARICIZT BE FA N R 36 Pk 5 23 [ A 52
SGUNBSIE R BIEE T B EH KT (y = 013, p <

THRMH oz

0.05;y=0.19, p <0.001; y=0.11, p < 0.05), X}k
TAEICAZRE . TAEICAZT B FA N R 36 P T LA
FTOM )L W2 AL R ). TARIRICRIHT . TAE
CAZ) B 5 S A AR AR R RO R T B
P (y =027, p<0.01; y=0.33, p < 0.001), XFE
B, TARICIZRGE A TAR IS B T ) L2512 48
EAERE ST A BONNIR %

TE L ~/NFER G Be i 25 #h gy f i dl vh . & 405
bR BT y%/df = 1.547, GFI = 0.989, CFI = 0.988,
AGFI = 0.954, RMSEA = 0.036, FrifEfb &AM 4
RWE 4 FroR, TERAERFPESE AR A 25,
TAEIRAZRE . TAEICIL) BE RN 2 36 P 5 5
IR REE R T B K (y = 0.20, p <
0.001;y=0.22, p<0.001; y=0.11, p < 0.05), X&
B, TAEICIZRIET . TAEICAZT BE R R 3 1 2

0.74 0.75

v v
[ | W% |
X b

0.86™ 0.87""

0.54"*  0.58™

K Y
[EwkE]  [#55F]
A A
0.29 0.33

B3 = ~PUAFE B B AT DI RE I -5 A [F) B BE T 5C 28 9 454 5 AR 7l
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0.10° NIRRT NY

0.76 0.75

| g |
~

0.87 0.87™

ek I RES
AR 020"~
0.16" SN
-0.23™ /[ 038" <
040 INRIEHE :

0.11°

AP

0.15" == — 020" ___>

2

Tk ) <031

0.47™"  0.69™

e Y
[BwkE|] | &5%F
T

0.22 0.47

Bl 4 T~RAFRGR B BOA AT DI RE I -5 A [R) i BE ) 56 2R (1 44 U5 ReEASE 8l

Tou e A g LB A s B R A TR ARSI
FlHT . TAEICAS ) BE R R0 P 5 28 R AR 5 S
AR RE R T R EEAKF(y = 020, p <
0.001;y=0.15,p<0.01; y=0.10, p < 0.05), XM
TARICAZIH . TAEICAL) BE AR 2306 P b 2 il
W7 ILEAS ML LRI TAEICIZh
B TAEICIZT BE RN R 14 5 % 4 S 4 i S
AR R BB R T K (y = 0.38, p < 0.001;
y=0.19, p<0.01;y=0.20, p < 0.01), XFH T
TCRHT . TARICIZ)T BE FTA N 35 P P 22 4 JR
AERE ST E NN R o

4 g

4.1 BITHEEZEM D EAREFEHFHIER

AW FE I T AT DI RE Lo ) 24 1% )L
AN BCERE T R BINAVE R, JEE— 2B T X
T A EAS [ AR R B e 22 5 45 &k
B, e TR PRI RS, ST RE AL S
FERCERE 1 1 F 2 BE S RE ) i 28 A & A
k. BARTWS, TAECZ) B g ia R 45 )
RO W2 B TR (R, I RS AZ R 3 U T
LR R ERE T .

B, ABFCUER, TAEICIZT B T L
s ARe M AR R I E BN T fERCF
BRI AR S B A N, HIE A
B ZE R T A B2 AR B AR I 4% b B BT e 38 ik

iz (Archambeau & Gevers, 2018), 4 JL# MK}
ICC TP AR BRI B F 520, TARCAL T R
R )L R B 4 (8 41K ) TG 56 TP 01k BUE A 45 S
(Miller-Cotto & Byrnes, 2020), i 7E& 2% 20z
B, 258 + 386), TAEICIL) HEEESHEH
L IR A & S Tve ] DR o (S N 0]
ISR T gty . PAT R RIS e ts
45 WL A7 A% (Raghubar et al., 2010), Kk, T
O AR R T 1) ™ ER ORI A ) AR IS
AL, ARBFSERUESE T TAEICAS ) BE S 0 2 (1] 48
FRENWEHEEHNER ., AEERBERES T, ILEHE
K () ARSI BE IR X 25 () TR A 2R A7 WL 43 #r,
FEAE G v A= AR R B BV, T CAEICAL ) BEXS
TR IRAE RAIE W HE, OB, TAEL
1C T BE TR AR AT LA Ay A5 S80RTIE M 1Y R AEAT:
4 BB (Miller-Cotto & Byrnes, 2020),

Hk, W&, TAEICAZRHAE itk 2 5
Aeln) b L5 T BB SR o X B PR
{14 it A 322 o8 SRV 1) A AN R 2EAE AR IC 2 8 i
FARIE S A G SR B, 0 Z AR T AL 55
BORX AR A5 BAWT IR T 50T, U Bt [m) et
)38 AL B RT 735, PR i B 22 118 DA B U
(Swanson, 2011), 4, 7Ef# B HEHER R, 3, 5,
7,9, 11, _ i, JLEEEHEKRCH BN
BOFAEFFTE AR, i % HoE AT He g, i
A RS (AR RO 91, RS DLIE R e . Ak,



706 1N B

55 %

L

TN 58 45 R ABTESE T TAEICAZ il B 5 12
HBYERE 1 Z MR . W, Holmes % A (2009)%}
10 % ILE#HAT T AW 20 KETAECIZ R E I 4,
K6 M H )G LI B RE ) BA WA Tt

JE, RFRERER, N RTEEXFILE
BFRE T TR0 340N, i o A o) AN B A
EM . TN R WG E, REREMRELETIA
ARG I LEECARE I Z B R, B85 0547
AL, INAFTE A R I, DN RGP L 58 A 87
HPARE . B s T R N ) R A T ek
(Georgiou et al., 2020; Lee et al., 2018; Toll et al.,
2011). i HABATF T 2 WIRIE A D30 5 35 7 L #E 58 1
52 5% 0 22 20 B ) B rh & 4% 8 EAE H (Yang et al.,
2019; Yeniad et al., 2013). #X 1, AHF55 BT FH A0 %X
ARSIV M AT 55 BAERUR A Z M A 1)
e, PR REAR T AN R HEAE R R e 1 2 5
LA o N 51 S o - 1 o G o 41 i RN ¥
WD S ILEECERE B = A F TR XK, X
55 LU 43 00F 5 1) 45 S A — B(Toll et al., 2011;
Yang et al., 2019). Il Toll 25 A (2011)% %5 T #4752
e SECE I WMEZ I C R, IS TAEICIZAH
LU, A0 T4 TR T M R B8 2 T IR R 432
ok sTik . IR R E, TR
RPAT Dyt B3 v Je I bR A R IR TR 7 (Best
et al., 2009), KB 2 L3 AF 7 0 15 4 0 3128 87 B Ao
A 3lifk, 4k R %2 g 1 i) B3 %2 i (Cantlon
et al., 2009), [FIAF, 4 )L i 5 2 & A [ ik
(RS2 AT 55 -t 8 R AR X 0 il 2 1 0 A 75K
I Yang %5 A (2019) 058 LA 5~6 % B v [ 4 s L
R, MPATIIRE S BCAE R Z M C R AT T
R —AERIA ER, A BLAR G SURIHAE L R
[7) i 22 [) 9 K 2R I &l L el 1) I G A5 Sk — 4R 2 )
AN R o XUEH]LE G LI o 8 51— 4
Gt BT A A R AR BCEE BRI, T,
A HNAT T e A JE B2 ) 8 ) VR R % T e
AT, BTSRRI =~ NAE R L,
RIS BLE SR e L8 T — 1Rk
J&, FEIEAT B AT S5 B T P8 FH ARt i 42 o 8 U
FEHC 530 ORI ] 5 AT 55 JC O Sz, PRI,
o 42 1 A 58 BB AT 55 v AR FEDRE RN
4.2 PHUTHIEREER S SARERILEH FEE

B8] B K 2

AW FE PR ] (8 WL £ 25 58 T AN (A AR 9 o B L
A PATIIRE A TEA =R I T AR . BF5E

GERFRW, BRIDHIFE RIS, HAR S AT D RE LA %
AN TRVE 2 B T A6 TR0 AR PR B L 28 41 0 A 15 4
KA, WERERE, TAECIS) BT
ARG BOLEE =R ECE R T OB T DI RE LA,
I AR T2 T2 Il 87 R 0 SR T 1 A6 v B BRUA T ) i
O3B TE /N AR LB B AR i kR bl B 2R
PEF o 3 150 BH A7 5 2 52 45 P T D B Ao L 3R
[FECFRE I R R EZER R,

FEF MR R, AR A TAEICIL)
JEE T =P g 2= B 0 i TR VE FHAE & L AIRAE R B
AR, BT E, AT S AR B
#, TAEICIC) BEXHIR AR g B B L3 B2 e 1 1 73
DR . X FAREHRILEN 7, BT ILERCE
AR ZKFBAIC, B0 7R N T Se5E AT 55 i s 22
B KR TARIC I % & XA S5 A R
S, R A T 2 A A EAZ H A R R SR
& A ) T e [0 BT 3R W (Mller-Cotto & Byrnes,
2020), Kith, TAETCAL) BE B A IR AT 9 ) L35 5| i
P R R E BT . AR, X T AR gLk
P, LR B R R SR 1) 412 T 2
5 Ak, PR DO )R 1) (8 R SR
FN R, I [ R 4 Sk BN FIEE 5 i
[ 20 Rk AT 7] R4S DA A HR(Cragg et al., 2017), M
1M B AR T X T AR I8 12 45 it 1) 7 3K (Bailey et al.,
2012) . LA 1 AH S BF 58t IE 52 T 3k — 00 A5,
Chen F1 Bailey (2021)ffi FHOC/A#T i) ik %4 T T
YEICAZ R RE ) Z DGR, R B 35 22 [] 1y 3k
R B L AR AN Rl & AR ARk . Bk HE, G
% L3 A 5 B A7 B AR R[] R A e ol B A DA
R FHAS U R SR, 1A 0% A8 R Ay ) L 3 ) ot ] 78
FHEE A R e m, IFBEAR T TAR LIS
MR o AN, AW 5T & B0 T AEICIZ Rl e Tl
EAER I B LEE ZS AR AR ) i R R 3R, L
YEREEAE T TAEICIC) B, WF5E iR, fEh—FhE
F B R RIBE 71, TARTCAC R B 2 7 3N & 24 A
AN BGE BT 55 v R AETE R AFE FH (Clements et al.,
2016). AEHILTE T HRHHE ) ik — 20 kR,
FEXT JLART 7] AL Fr) 2% A1F 0 A R 5 gk 1 3 L B R
bR R 3T, DT T LA A ARG 194 B i 56 T ) R o
RS, () A DA

SRR — 3, ASWFIE & BN N T 1 R T
M/ NE S AR RILE R e 1. SRR, 1E
RPATHIRE B T R = B AR RE T, AR
PETESARII B s A S8, JFPE 10 2 2247 B R
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4 1 (Dick, 2014), 31X Bl i 4F 240 L #E A X —
IZ AN GE T AR B ) RS FTRE o X T s 48
RILEARDL, NHIR A BT )L AR 1 # B2
B R, At L ) DL ) A5 3 A0 A Y 2 T e
AR W R Fe A0 A 1Y ik D B0 1) BT (Yang et al,
2019; Yeniad et al., 2013),

AW FE X UAEAT AT DI fig 5 B g 1 ¢
REOPSER BRI AN TS . A RFEH, A LA Y
AT DI BE 1 A 55 B0 68 T WA [6) 5 ThD A7 AR R 3R 22
S, JF H X PR & 25 L3 AR RoKF A 8] 1 & A
AL o AREWTIF S AE—E BB BARAE T AT
L, [l RAE RN e AR BRSO, 5
DIEWTFEAH—2, AW Won AN [T P RE R o33
Wi AN ] ) B2 B8 00, TARICAZ(ARICIZ )™ BRI L
VEICAZ Il 37 )2 52 il JL 25 5507 e ) B9 A% .0 30 A T i o
(Cragg et al., 2017; Spiegel et al., 2021; der Ven et al.,
2012), iAo il i (T DI040 A 0 S -4 ) DU 5 2 1
JLFE [ 8124 BE 71 G 5% (Ellefson et al., 2020; Wang
etal., 2019), Hik, B4R BR, TIEICICT B
X =B BE ) B R R BE A L AR GOK P Y Y
R TR, 100 AR AZ IR0 A A0 SR MU 7 /N2
FHAESUL BRI b R AET R VE o X &R 3¢
F 7wk ik (Stipek & Valentino, 2015), HIfE#%
R PYIG, TTARICIZ) BE R4 A A Y
RIEAGABAGA K B AR 5T 1 45 R — U,
TEZEEPAT DI RE R = RE ST I R I, 3B 10 7% T8
[F) AT DI RE I 20 A Re F e Sk, T Bt O s B AUt T
DI RE B3 (N R0 5295 P ) A 328 T Js 5, 3k S 1 i o
S TR O S BE A Y B ) (A AE D, AT 7E fif
RBCFAT S5 1 R R R E T . R, 4T 1
i A AT DI RE LT 5 A RV BUA RE ) Z ) G &R &
JEASE, ] LLSE G (45 75 o 2 TR Y S R AR o
43 MRAEBERE

AT T REWTAIE T 5, X AN [ ARG
BOLEA AT IIRERL T 5 A [R) B0 g 1 i ¢ & it
17 THRGE, HE— 2D B T PRAT D REFVEU - fE ) Bl
JRITTRIZ IR R o (B IHAAAE — LR R Z AL . 4L,
AWETENE R — U AR W A, A 41 TE
—EREBE b IR T DATE AT ST AY S 3500 X0 AH I i) B
WS TR, BT IHIC IR UE S IA T DI RE A B fE
NZ IR IR, AR T T 22 38 M SR
WFFERPEAG 2 22 1] 1) P 2RO 3R A mal ALl o v,
ABIF 5T A8/ 25 3 5w LB AT T RE RN A BE )
KAERNER, WnTHE ., EFEE I MEEL

25 3% (v 45 (Georgiou et al., 2020; Yang et al., 2019),
R 3 T IF 5 35 A 4R ] I S A AR 1 i B A |
— XN RO RIFITHE L, a, DAL
B, AT EeXTE R LB i s e ) AT K
(Cragg et al., 2017), AKMFFTIE T —LHRTEL A
JLE AT I e FEL - e J1 Z 1A 1Y 58 R B AT &
X — AR, DT R R L ZE A T AR R A R T 2
REVI Al 551

5 #Eip

AR S i 75 5 =~ N AR UL E A AT DI RE U
SRR KR, R TAECIZ) R ILE
e SNCR PRI ARGE 6Pl =S TR S I S|
TCARICAZ T ) S E TN L Y 2 R AR RE T o [
INF, AT DIRE S R AN [R) By e ) R A i 4
TEw AR B 2 I AN R B 2 ma i, 7R AR
GelrBe, TARICAZ) B PN L3 =Rl = fE T 1Y
B AT IIRE LY, fEmAFg By, TARICHZ)
AT 3 T B, T AR SCAZ T AN R 1 4
FRETT R HT R T o X — K A —E R 45
N T A HAT T RE LT 5 AN TR Ky BE 0 B &R TT g
FPAE2E5E, FF HOX PO 28 2 Rl aE A S 38 v i 2

2

2 £ X #
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Abstract

Mathematical ability is an important component of children's academic achievement and critical to
individual development. Executive function, as an essential cognitive ability, is a core cognitive element that
supports children’s mathematical processing. However, there have only been a few studies focusing on the
effects of each component of executive function on different mathematical abilities (mathematical operation,
spatial imagination, and logical thinking). Primary school is the key period during which children acquire basic
mathematical ability. However, limited studies have examined the developmental relationships between the
various components of executive function and the different mathematical abilities of children at different grade
levels. Consequently, the purpose of this study was to examine the role of each component of executive function
in the different mathematical abilities of children at different grade levels.

A total of 812 children in grades 3, 4, 5, and 6 completed tests covering mathematical operations, spatial
imagination, and logical thinking to measure their basic mathematical ability. The Stroop task and the
GO/NOGO task were used to measure interference inhibition and response inhibition. Children’s working
memory span was assessed using forward and backward digit span tasks. Children’s working memory updating
was investigated using simple and difficult digital updating tasks. Children’s cognitive flexibility was examined
using digit shifting tasks. Finally, a correlation analysis and a structural equation model (SEM) were used to
investigate the impact of each component of executive function on children’s mathematical abilities at different
grade levels.

The results revealed that working memory was the most important factor affecting children’s mathematical
skills, over inhibitory control and cognitive flexibility. Specifically, working memory span was the most
statistically significant predictor of ability with respect to mathematical operations, while working memory
updating was a stronger predictor of spatial imagination and logical thinking ability from grade 3 to grade 6. In a
further analysis of the data, we divided the four grades into two stages, with grades 3 and 4 set as the younger
group and grades 5 and 6 set as the older group. The results showed working memory span to be the most
important predictor of mathematical operation ability, spatial imagination ability, and logical thinking ability in
the junior grades. In the older students, the predictive effect of working memory span on basic math ability
dropped, and the effects of working memory updating and cognitive flexibility on basic math ability increased.

These results indicate that different components of executive function play various roles in different
mathematical abilities in school-age children, and that this pattern of influence appears to change as children
progress through the grades. Specifically, the lower-order components of executive function components,
specifically working memory span, were found to play an important role in the development of three
mathematical abilities in younger students, while the higher-order executive function components, specifically
working memory updating and cognitive flexibility, were found to play a more important role in processing
mathematical tasks in older students.

Keywords executive function, mathematical abilities, primary school student, structural equation modeling





