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1 55

] 32 2 A a7 1) i A L B R B S A
BEREARFRIBUE B IR A B 6 3l 2 ik &
AR 8t 1) 3 itli ( Peng et al. ,2022) o Be 32 2 —
NS R TEAE T 2 FhF AR BE ) Ry 3
[[]2: 5 (Swanson et al. ,2013), KNI, F A4
RERRER 4F b2 22 B . R SET, A 5% - 10%
R4 23 18 32 ) 152 PR3 1Y) PR 4R ( Fletcher & Vaughn,
2009 ; /232 45 ,2010) o %) 52 IR M (reading difficul-
ty) 248 A URAE 8 B2 2 5 5 Jy T A7 7 R e A 55 R B
B S AEC T RH A 0% L B Y TR K B — R )
FEH A5 S IE W K ILEAAE 25,
B I B LT R A% (Reid ,2003 ; A 4§ 45,2023) . [
2 R E A AN [ 9 B, 0 5 57 1) TR () 32 R
dyslexia) . ] 32 . fiff 5 9 5 B A7 78 i B 19 > 14 ( Peng
et al. , 2022) , VI K+ 5 sl BF 5 K ME ( Reid , 2003 ; F
KB 45,2023)

] 132 PRI e L B AR TR R BRI & IR A
AR R VE Y T R 0 B AR BB , TE AT DI fE

S B U — % M A R BE ) b TR RE A TE BRI
(Peng et al. ,2013) , $HAT Iy RE 2 LL H b5y T 5] X
Z AN TR AT W 45 R0 48 38 Y i ) (Miller & Co-
hen,2001 ; Miyake et al. , 2000) , }ATIIREER & A
ZAS N T o, A0 R ) L TA TR e R A 4
il e S EEH A B BT AF R AR ARSI
(212 38 ) A3t 3 2% (Hughes, 1998 Smith &
Jonides ;1999 ; Welsh et al. ,1991) , FH a7, T{Eid12
SR A0 ) R A 2 B A B LR A B9 PR T 2 BE
oy OF S E RN MBE TR B VIR NI iz
W3¢ (Miyake et al. ,2000) . 3% =4~ P47 Iy BE A 2>
Xt ] 32 4 O HEAE T ( Cirino,2023) . BRI &, 78
B 32 3k A b, Sy T R R A BV AR S, L
B ICAE L 0 2 IR TEAS R f4 9 25 22 ) At 57 B
TG R SCA Y B A, 3 26 5 7R 75 2 T AR IC 12
RS 5, DR P AR 2 R & FE B
5 I BRI LB A ] 5 SCAS A2 T G i T R
SCF o ) B N L AR R L R B
V& Z 8] k47 R e e (Chung et al. ,2020) . [A
e AT SE 2 E R AR T AR CAC BB A0 A e =

kG0 [ - [ BT R £ BB 2030 M B 2 5 28 I BT Y E K & T (20222D0210800 ) 5 [ 52 4t o B 2 FE 4 4R T B

(17CYY040) .
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oM S BUER R AL BT D RE S S AL R R T IE W R R L K

A TRAT T RE LT o

FURi, & A AT 58 3% B 1) 13 TR X L 3 ) $h0FT 2 g
FFTEGRFE (Peng et al. 2022 5K WF 55 ,2011) . il 4,
Peng 55 A (2022) B0 A A BL, FE £ 1 18 5 I T
U T PR 1Y 22 5 05 B 3 TR L 5 E R & R L
HAEPATIIRE LA E R B 5. P XL E
FRHRAT T B8 ok B 7E A [ 2 B 294 B iR, BT
&, DR A LB 0 TARICACAT 55 R % 2% T I
H & B JLEE (Peng et al. ,2018; B5 i ¥ 4,2022)
I3 152 PRT X L 2 78 40 ) JC G W o 45 B b AF AR I A
(Thomas et al. ,2015) , K PFZE A (2011) & PG
lpe] 152 B 15 JL 3 AE Stroop 155 T #E & R 4 2R AT
MBI AL S ERAYETER KRILE, 5
IEH R ILEAR LG, A K e B 152 Bt e 19 )L 28 78
HEAT 23 18] F1 ) 14 46 i)t 25 T 2% (Asbjgrnsen & Bry-
den, 1998 ; Buchholz & Davies,2005)

SRNT , 7 4R 50 ) 52 IR Mk L B 1) $hUAT 2 B ik B 1)
WFFEFAEAE UG 1 B 332 TR Mk L 28 78 AT T RE AT 55
R EHIERERILER 25, 2 T M ETEHR
TTOIRENTESS I E 22 5% . AR, AT
RE Y A AR BLTEAT 55 R L b, /AT I RE A N 7E
S5k, R TR) 73 2 6] 1 O 2% | R A 25 BEAF I K 2 72
1k ( Best & Miller,2010 ; Brydges et al. ,2012 ; Hartung
et al. ,2020; Karr et al. ,2018;Xu et al. ,2013), Xu
FEN(2013) ARG HL T 7 ~9 2 (10 ~12 Z Fl 13 ~
15 2 = ANFE R H AT DI RESS 1 22 5 0 18 i 46 1k
PP R 3 A A B, B A AR 07 B0 4 R, ) e e I
VEICAZ B8 th AN ] 23 B 1 B DR 3R 25 4, 38 8 o0 A
HERAH DG AH R A B ST Y = R R 4544 . Hartung 55
A (2020) & B, B 10 2 JF 4 40 i) 5 23 N T AR 3212
SOHT 5 Bt vh J B ORI A SE B Ry o Brydges
SN (2012) S N a1 K i, & BLIRAT DI REAE 8 2/ i)
LR R G5 AL (HAE 10 25 I 40 A S R A5, 1D
TCAEICAZ T Ry — > 57 08 B3, AL ] 5 4 4
W AR SN B o —TIT 3 BT 1Y 25 SR B, Bl A AR I 1 1
K, AT T R W N PR — 25 o Ak T 2 B o S5 A
(Karr et al. , 2018) ,

B Y 2, OC T AT D BE 45 AL 0 B 9T 32 R AR
TIE &R L E, O 1 1) 132 TR xE L i) BIF R 8D
H B, A —TT 58 2% 4% 1 B 12 B A5 L 38 /9 A 30
550 (Alt et al. ,2022) . Alt %5 A (2022) DL —4E 4%
INEEAE R TR G, G5 3R O B I 3 B A L S R
RJEILH W TARICAC AR ], B4 & 1 b e i AT
i LA (AR AR RIS 2 BF =S oo SR, X T 5

AL ARG/ A g WIEFE R &, O B R SGTE 1 B 52
B f L2 1 AR ICAZ 254, 1 R X PRAT 2 BE &5 44 18
E— 2L B RSE . PRI, B AN T A ) 15 DR X L B
AERAT DI RE S5 48 5 1E W & e LB R AT 20 .

VBV ) 1 TR X L 2 A SR A T D RE 5 M B AT B Y
PSS B S, AT T RE S B A TR U)K &
(Spiegel et al. ,2021) . /47 ¥ AE BE A] REAE N — 1>
AR (PR A5 ) S2 e L Y B 1, o T RE 2 il i
FEE B A3 (A AR ICAZ ST 30 0 3 5% 4 ) 52 e L
Y ) 132, 1HL 5 58 2 AT b AL 1 IRk T PR AT T RE B 45
F o AR 2 B, PRAT T RE B AN 8] 80 20 (An 4 il A
) T B 12 O AR b 2% w) R 0 B AR AR B RS
fR 3 2 7 A 520 ( Kieffer et al. ,2013) o $RATHHERY
T 0 A3 AT ) 52 3 A AT B AR R AR L BT
Ty RE 43P0 i A v 1 L B A A K SO RE AT 52 %
PRI LI E LS (Sesma et al. ,2009) o AR AT I
REC 2404k S b Sr 9 1 43, L 2 7 (] 32 ) UG 20
PR E BT T RE AL 23, TR BT A7 B 1A 7 2 RE I o
B 40 SR AT D BE 6 A 34k, JL B TE 58 B AT 55 1
TEALE T U8 BT AT B8 $AT D0 BB L 23, DT 368 A A 0
PRI = 5 LB A AT 5 T i R, AT
UL, AR T B 132 TR XE L 28 0 $RFT ) RE 45 A4 BE 8 MBI Y
PR A 45 75 1) 152 PR e L3 A0 PRAT D BE 2 0RF o 4R 5T
l5e] 152 PR XfE )L 28 ) BAUA T D) e 45 A X T e A A T
WDy SR A B A BB AN, BRI, W2 b
T2 PR E L B 1 KT T BB i R 434k, N I aT LT
LA AN TR ERAT B RE 20, DA T B 4 b 4 T — e 1
(A FRAT Ty Rl 5 0 5 D) 1352 PRI X L 25 9 P A T T BB L 42 4y
2R Z2 A5 AR A0 ST B 859, T TION 5 0] B 7 3% 3 4
TR I Z AT

g5 FRT R, ARG 32 R A T ) s R L
HIEW K EILEEPATIRSH i ES ., EWE
Ji& L B PhAT D RE S A AF ST 3R WD, B A AR 0% 0 3 I
AT DI RE B Mt N B — 4548 I3 A6 L% 1 2 ST Al
4y 25 ¥y ( Best & Miller,2010 ; Hartung et al. ,2020;
Karr et al. ,2018; Xu et al. ,2013) , R ¥& Xu % A
(2013) WY BIF TS 45 20, SRAT D REAS M 7E 10 ~ 12 B &
Wt oA o P, AS BIF 58 LA 4R I B i 1] 32 IR
ML A TE XS 42, 5 AT 0 Wk R L B AE R
FTOnRESS g B 2257 . 5 IEW KL AH L, By 12
PRIXE L B 7E SR AT DI RE AT 45 R B | 1 #7855 (Peng
et al., 20225k 45,2011 ) , [ 332 R X L 3 /9 S0 47
The & e iy J5 [RIRE A 7T BE AR BLAE AT DI BE M0 4544 43
fo b P, Fefriisg: (1) B i R e L # 7E T AR id
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2026 4F

DHERSHE

T H AN AT 4 L RS F 2 T IEW A
J L ; (2) I 32 R L 28 A $0 77 T 8 &5 48 4 Ak vl
Revs)a FIE# ZRILE ., B, E# &R ILE
(9 = A~ B4 T RE © 48 T 4R 43 Ak 0 2 57 B 43, i B 132
PRI L3 1) A 2 A2 B3 00 i) R A e w6 47 4K 2
NGB I LR R A

2 WFEEITEE

2.1 #ik

PRI T AL /N 3 ~ 6 AR 754 Z 4 HEAE Ry
el 152 PRk L B 0 2 X 42, 2 B EL A W 5% ( Chan
et al. ,2012) , 7 % th A& 4 26 18 S0 I 2R H (/0
SRR 2 O IROHEAT Sy B 38 ) X2 A E AT IR A . )
g MR ILERNER S & TYE LS Maifiz
(34E4L M = 58.4,SD = 15.2;4 4% M = 59.6,
SD = 10.2;5 4F4%% M = 51.3,SD = 9.8:6 ‘F4,
M =49.7,5D = 9.2) WA s w M LA, H
W B — K R B i S 51k Z 40 80, K 8k
SR TR A R DL b H R R SO B HE S N A
25% W2 A A Ry ) e PR ME L B o AR i DL b AR
AR GER A T e /N2 3 ~ 6 ARG 121 Z2E AR
Bl R XL o 58 =, LA B L EE 58 B SCAR HER )
MG 2Z I, BRAR K T 80 1) 4 & JL3E ( E A4
4,2023) Pl 117 B ILE ., ik — PR kR 2=
S8 D 5 IR X L 3 R A M AR AR A 60 A (/N2
3~ 4 MEY A 31) M AR 5T N (/N5 ~ 6 4F
P, 26)

e BE DL A o 07 08 X BEZH B9 OE B & R L EE .
e, (/N A e S 2 ) IRMEAT Ry i 36 ) I T 391
FLWR A 1 4 F TE F KT B Ef SCRR R 7 0 56 i b
HESr R T 80538 =, fie il — KB SCH IS Z 4y
BTG 75% BUF R TSR UL b, BAHE T
117 £ 3 ~6 G/ N EAAE Ryt BB AL L # (R 4F 94l
60 N (/N33 ~4 A4, ik 34) AR 57 A
(/N5 ~6 4EG0, 44 30) o B 2R HEAL 5 X B2
JUEEAEATS i SCBR 5 7 D 36 R0 8K~ i i b
HEEF(p > 0.05), X MGEFEE (p <

0.001) (£ 1),

38 2k 98 1) L ZE A s, B A B s R E L
X BEZH L2 T A0 T o B 4, T 8% T e 0, e T
BREEZ B R . BT A LI S5 R TR K
K DL KL ) H i R &
2.2 FIEZEMILEFEVNRMAITHELRES
2.2.1 [ R L 2 O O 06

Be) 132 PR E L 22 Y 0 6 & K 28 Chan 4§ A
(2012) WK/ R R E 2 S IRMEAT M 3R ) i ]
M5 Z#CAAER 3 AFE XU E RSB SCHURIAS , 1S
ZHT L4 5 LR SCHEOM R AT BRI, TF 48 UF R T 4
W), DS s 037 73 38 09 PP A0 A o O R — 3. U0mAR
Pk 2z 4R 1 H R OWLEE 6 2 AR TR S0 2 1Y £ AT
ATV . I E RO T 5 FMEE =AY,
L 22 A @, b [ 4E B A 10 A Al B e
TR AR NS EFHEEA S A
[, PN W 5 R Btk B P B H BT S
R 7 A a8, b an 5 AR Ge 7 b Bl R Gk 22 1R
£, HONTEER S M2 w by i RV F A T A
THAT Ay b BB AR MR AR R A
10 S A VNG 23 SN 5 5 71| 2 17 vy 5 A
“3 0374 GRS 47 BRI S AR N A5 B 4
ANLEAEZ R 38, 43 800 s A 3% B 152 PRI Mk 3R
PR H i R A SO RE bR o RECH 0.87, %1
A H BB AT 0.56 ~0. 77 [H], 45 H R4 B8 R4
2.2.2 WmXHRAEEANE

Sy SCHR T 700 55 v g 4 el R 4
e EMES FEBE 0 A (B .C D E H.41, 4k 60 1,
A S4B — A R R AN IR T, R B A
TAEIE Rk R . L2 T SR 4 5 B T BDE 2
) 4 5% 2R 2E A7 4 L, A BB I BE R i A S KD o
12 D0 355 2 TP ) 15 R X JL 5 T 1) 28 U 55
2.2.3 BUTIHRESSWRMES

K H 242 AT D BB AT: 55 W 2 A8 [m] B 44T 2
RERCY o FHorp, TARICICTE B 3 AME 55, i 2 A E:
%, UL BBt 2 AT 55 o TR PUAT DI RE AT %5k H
E — prime 2. 0 252,

1 AERAMASYRAILEEFR BHEXRAETNUNRGEXNEFZLEHER

Dl 5 411 o e 4 o
, i} 3 p Cohen’s d
M(SD) M(SD)
i 10.15(1.72) 10.56(1.69) 1.82 0.07 0.24
B SCAR HER 300 5 44.35(6.06) 43.00(4.44) -1.85 0.07 0. 24
LG 88.00(4.75) 88.69(4.26) 1.01 0.31 0.15
S SR 54.33(8.29) 88.89(9.99) 26. 86 <0.001 3.76
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oM S BUER R AL BT D RE S S AL R R T IE W R R L K

TAEICZE Hi ok A 1 — back .2 — back fliE 312
AT 55 M

1 —back F112 - back (% B Jaeggi et al. ,2008)
AT 55 FE S 5 04 S AR AR IS A2 v i 25 8] A '
TSR BE 1o 7E 1 = back H1, IR — P46
INTHBAE RIE I/ 8 MMz — (IEHIE T
O BN A VEEHE EETMAT),EK
Bl T 2 A5 T B AL S R S AT R
B 2 A AH [R), AH ] 42 AH W] 7 B8, AN ] 4% AN ] ™ B
T A S BLE ] 2 3000ms , 8] 7 800ms , 4K f5 i
A TR Gr2d i 16 Mk, ISR A
42 MK, 2 - back AT 55 2SR i ) B >4 /i 2%
677 P 7 8 55 8 2 A58 0 05 B o7 B2 5 A
], R85 1 - back {L 55 AH IR P28 4 2 4 £
BT A AE A R

LA 55 24 A Miyake 55 A (2000) f B
Fo ZEFT, 22 W RINET, B BFH
SEILEFE] A 1000ms , ] {7 1000ms J5 5 3T — 4> %k
Fo N T HHRBOR R 2L B TARICAZ T R B,
SR A R R R 3 N . TR R
MR a2 B = AN (227) 1k gl 2 B
B =AECF WO A R AT D EFE &
Ho AT E 3 AR BT KES BN 3.5.9, 5
PR 2] 1k, IERXSEE A 12 AR BFE &R
SN A 4 B, 050 3.5.7 .9, FFKEA 3 1
U, A G B i il R B AL RS . 2l 7E il 48 |
SRR 2 o A 72 6 R B0 IS Y TE A %

i R A Go — Nogo fE: 45 #l B {4 Stroop fF: 55
= ,

Go — Nogo 1155 (24w H Eigsti et al. ,2006 ) il £F
AR BN B, FEZAE S BB NA
FRALWEIE g go BB, TE T IE WA R R EDE
nogo . HBOIXFE B go BN T A A% B, F F
nogo I RN He s . go Fl nogo 34 2 I 500ms, [b]
f% 800 ~1200ms, 1 BLF — ik, K T B go
SR P B 52 7, go A o5 19 B 52 75% , nogo
R L 25% o R 7 SEAF MR 10 ~ 12 2 L
HALZAL 55 L R R, BE T =R A&, B nogo
FIAATA 2.4.6 > go R HEE go HIFAAYHE 22, %)
go JHL IR S INE A0 34 5, PRI X mogo 338 1 410 i 55
ZoBE . 2R 10 D UREEAE ST, 1A S g It
A 96 MR, =R S AFBREAL I B, AR O A R
il nogo LAY IE A %

5, Stroop AT 55 52 I £ )L 2534 S 1 490 1 g )

M) 2 ML4T 45 ( Leon — Carrion et al. ,2004) ., 7EiZAiT %%
o, RBORE BEE 1AL IR B A 4 RS 1 ST
P, R Pl H) Wr 5 507 ey B . RS R
3500ms, 8] [& 800 ~ 1200ms J5 ¥ T — ik, 7E
AL S BB SR SRR R (IR T ) |
—H(FRBES T A, I p £0) A —2
(FIEE S 7 ORIk E L) o AR50 R
P 5 — PO RE L 1 A& 8 25T K
WA 24 NSIERRIK . B AR A& — B
PERA — 5, P 2k 2T 8850y 8 A —BUk ik
A8 A —Fl W IS E N 24 A — HOL O
24 A —30 R . FEREAS AL H N AN [R] B 1 3 3% B
FLE I PSR A — Bl U iy ~F- 349 s 7 g o 2 Bk
AR U - 24 2 R i

W R PR - BUF R - = A AT
55 A

TEPRE - BUF 540 AT 55 (U4 H Rogers & Mon-
sell ,1995) v, PF 5 — FwxF (N “5g” ) HPAE 2 x 2
B —AJr Ak o U PEE - BUF A L A T A
T SR W D R R BRI R B B (R B b
pm £, BB ace i), BIPFEAE 55 95 - %K
SN PR B O A% b, Bl o A W B
Bod AR E (M 2.4.6.8, %88 3.5.7.9), 1
LSS o B B 4500ms, [H] 7 1000ms J5 i#F A
TR, ZAESF AT S AHT B AR
PEEAL S A H OB S R A 10 2k
2R 30 AN TE R 5 = A H SO IR A1k,
PEEF — BT R 2 e HROBTRS & J7 AR U BAE 2 x 2
9 DU AN J7 A% o, B R BT BT AT S M PR AT 5 2
A) FEAT 06 M U)o PR A Ol 5 = A b e ik
%)~ X9 2 7 P 9 2 B O U ) 1 24 S L I

[l 5. — = ff) 5% T 55 J2 Huizinga 55 A (2006)
XPECF - PR 55 AT g, O T T L EF S
e AT 55 o TERA b, 2000 B R BUER (5 = o
AAE 4 x4 19 T5 M v (7 b 0 e rp 2 a1 v 2o H
530 BRI A R TT R TR AT A3 ~
8 =M ER ) o AL N B, BT A
WrZe s 1 1B s 230 R A DR B R 22 o HE =
BRI, Bl AW B =22 TR =
%o RIS B 3500ms, [H] 7 500ms J5 #F AT A4Sk
Wo EAEFAE ZAWHIE A B ST 5,
5 AN AT 5, WAL 10 A2 2 O
30 A IE R A = AN A HORTR A3k L4 4 B SR
UCHN 4 A =k 52 8 B, il 5 2 78 B AT 55
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DHERSHE

5434

=T 55 Z 1 PEAT R 06t e i 4L B & 16 4>
Zr i Xm 72 A ERK R, WA RSB - =4
AT 55 v i B U 94 - 249 2 o s 9 25 T A2 4R A9 S 1
JFaAin g
2.3 IWHEFR

JIE A IR TE A N & P B R AT o e SChR
B 055 Sy A D, /N A R R E 2 ) IR HEAT
R ) WL W SCHM AT . i AT D g
55 Ak . AT T BB S 50 4T 55 43 P IR iE AT
BIRR 25 2 30 ~40 43 8h o 55— 8 43 52 56 4T 55 M
J¥ o B 5 Stroop | [l £ — = f §5 % .1 - back 2 -
back ; 5 — #B 43 5 50 4T %5 A9 ¥ K : Go — Nogo , $f
el & T RTRC VAN TR i\ W 1 i 5 <
S 50 WGE A A [ 6 47 7 A, 9 8 43 AT D B AT 55
Jita 0] ) B — S A2 Ao
2.4 HEHH

Xt F RS AT I REAT 55, FEAF N B T 3 A A
WEZEBIARIC A B o LN BN 36 AR BAT 55 0, 3.
TR BT WA b K W Bk 5 % (i (Miyake et al. |
2000) o B, M BRAS IE 6 32 OO R Y K2R B /N
TAET 150ms 1 SN I (S I 48 T 150ms, 8 A K
FCR, AR B L) o T3 oh PR AT 55 v, 4 1%
G W R S M B o R, FE S 4 AT 5 (%
e 2% 1 FNOR B 45 % 44 ) R = A Y B Stroop
55 (LKA —BU%M) h, RE P —Fh
ZAE W IE T RNT 55% 84 5 HE R A R AR Bk
SC B o G0 a3 A M R A BB L3 AR RN 4 AR
P R B I R 13% 5 AER KN T% 6 RN
6% .

KT 2250 BT CANOVA) K 3F Ak 25 4~ #0472 g
1155 R LA AE AN 22 5 o SR FH B IR b A 56 43

MK 5 2245 T 55 Z (B (W AH DG FE BE o R 9831 14 A
F 00T (CFA) KK I AT DI RE A 4540 . A4 © A BF
55, AT EFARE x*/df RMSEA [ TLI 34 #7802 75
PIA B, S ' /df < 2,TLL > 0.95,RMSEA <
0.06, F /R A4 4 L4 (Hu & Bentler,1998) ; 41 5
X'/df < 3,TLI > 0.90, RMSEA < 0.10 357 1 #
4 7] 423 (Sugawara & MacCallum, 1993) , 7£ %
TEPE B b, AT LA S i A 25 4 OC sl B S
35 T R R 8 IE B AL (ALt et al. ,2022)

3 SEER

3.1 AEREMILESEEARILEENITHEESE
FERALVER

22 BT ILEERI TS5 LRI K
ALY 7 220 e R o SR 2 () x 2 (4R 80) T5
2550 M 75 5% e AR G Y 1 5 IR ME L ZE RN IE KR e
JILEAE N PATRES L ER. B, BT
Stroop FIPF ¥ — HF 5% AT 55, oA $0 AT T BB AT: 55
PR A LB A AL EH A B EMWER
[F(1,189) = 5.92 ~64.45 ], iZ 45 % 3 07 % 32 N
ML AT IIREAE 55 LRI B E 2 T IEH &
JLE,

HW B TR s - = A 55, HAb AT o g
AR ERNAERZER[F(1,189) = 11.84 ~
42.291, %45 A 3R B AR L T 7 AT D) B AR 5
Ry R TAVERILE

e EPRE - BUE MBS - = APAES L
W GER L EAEH B E[F(1,230) = 11.84 ~
42.29] , kD1 BN o B K B, 6 TR AR 9L
wLOIEPEE - BF[F(1,189) = 5.81,p <0.05]F
Bls - =#M[F(1,189) = 22.67,p < 0.01] W5

®2 AERAMANMNRAEHTHHEES EARRERITRERKER

RAEHR (3 ~4 F4) G (5 ~6 4F4) - v F
2 2 - )
35 [ Y 4 17 4 ] 5 PR 4 o I 2 . n Ul I n
S AT I 5 VAT ¥ 2 Xt R 2 152 155 PR 3 41 Xt IR 21 o 3 K s
M(SD) M(SD) M(SD) M(SD)
Go-Nogo  0.48(0.14) 0.56(0.13) 0.64(0. 14) 0.66(0.15)  5.92°  0.02 42.29** 0.15  2.48 0.0l

Stroop  409.55(200.53) 364.70(184.06) 287.05(135.25) 276.76(183.77) 1.32 0.00 19.22** 0.08  0.52  0.00

1-back 0.78(0. 14) 0.84(0.11) 0.84(0.09) 0.89(0.10)  15.40* 0.07 14.32** 0.05  0.05  0.00
2-back 0.55(0.14) 0.71(0.13) 0.64(0.14) 0.75(0.12)  64.45* 0.23 11.84" 0.05  1.82  0.00
WaigiZ  0.59(0.15) 0.75(0.13) 0.73(0.11) 0.83(0.11)  53.08 0.18 40.91°* 0.15  2.02  0.00
PETF BT 539.59(283.65) 442.17(364.63) 325.60(253.43) 405.28(313.02) 0.6l 0.01 13.59** 0.05  6.79° 0.02
i 4-=40 573.57(386.56) 275.16(288.10) 479.82(205.92) 457.08(224.00) 17.16* 0.07  1.29  0.00 12.64° 0.06

7 :Go — Nogo .1 — back .2 — back Fi% 3 1212 B9 K ZE &k 1E ) % ; Stroop  $F F - B F FE 45 - = ML 55 09 AR &2 R )R, B0 8 ms;

“p <0.05,%p < 0.01,F[,
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LG

5 ¢ [ 332 PRI X JL 38 09 AT D) RE 25 4 23 AR IS T IE o % R JL 28

AT 55 v 1 5 TR M L 2 000 B 46 4R B TR R

JLE . X T RFEHILE DT - B[ F(1,189) =

0.47,p > 0.05]FIEI &5 - =M [ F(1,189) = 0.09,

p > 0.05 [ PIASHe AT 55 v, B i IR Mk )L 3 5 IR

RIEILEMZERAREF(E2),

3.2 AEEMILEMEREZRILEERNITHESE
& FWHEX S

T [58) 152 PR XE 2H R0 X HR 28 v 43 0l X A T D g 45 AT
%5 Z IR AH K HEAT o3 Fr o e 3 Frow , 7E X R4 L
2, I A B9 Go — Nogo 4155 55 Stroop AT 55 A1 ¢
2.3, H Go - Nogo f£:55 1 2 — back {£:55 A A .3
[ AR K 5 Stroop 4T 55 5 2 — back Fi% 31 12 AH K
Fo WS PRE - BUFFARAL 55 54 TAEE
P =R S A B2 B - = A R
SISO O W . A TARICAC R = AT
55 I Z R AR 8 AH G . I A, R o hA T D e
1155 5518 3C B0 S 2 IRV AE 3R G

T 1) 152 PRI X 20 b, 00 A 410 ] 19 Go — Nogo 1F: 5%
5 Stroop 1T: 45 #5= 2 2 , M H Go — Nogo 145 5 #f
T - BUFAE S B = A TAEIC 42 8 T 55, Stroop 1T
55 TG B ICALAT: 55 22 8] (4 AH DG 13 48 3 5 00 A 7 46 1Y
PIAME S5 A B3, T HL9F S - B4R 5 il shid
AT 55 B - =455 5 2 - back T 55 #H G 35
A TAEICAZ B BT 1) = AT 55 I P 22 1] A G B
EHo WAL, RER S AT I REAT: 55 5 1R SC B BT 2
[EREZ AT ¥ TP
3.3 AERMIIESEELARILEEHITHRS

¥ _ER L&

Sy TRV ) 1 R E L B 5 IR R & R L AR R AT
RELEH b 22 5, M4 & A BF 58 (Miyake et al. |
2000) , 73 A8 At = P 3R S5 AL | LR R A A DL e A
Rk o ) 56 Uk 2 L P R AR R, AE =

PR 22 A (RSN 1) v, AR T2 38T 4 il A 4
Jie = A S ) R 43 L 5 2 6 47 76 %  Lehto
et al. ,2003;Wu et al. ,2011) , 7E B[R & BEAY ( RPAE
R 2) rp TAETC A BE BT | 40 1 A0 5 = B AN AT o)
B, 10 faf 78 [6] — ¥ A8 & [ ( Hughes et al. , 2010;
Wiebe et al. ,2011) , #R#I 3 ~5 ¥ A KL,
TR 3 g 410 ) 1 3 B o3 AN ml o3 8, 60 7 W] —
A5 & | ( Chevalier et al. ,2012; Koch et al. ,2010) ,
B 02 TARICAZ BT 2 — APl S2 i i 20 5 A B 4 Oy 41
il 5 TAEICAZ BB A 0 20 B, A 75 ] — P28 o |
(Roberts & Pennington, 1996 ) , T %% #t i 43 2 Ml 57
fR B RL S Sy TAETCAZ 50T 5 e 4 AN vl 43 B, B A
[f] — ¥ 48 &4 I+ ( Chevalier et al. , 2012; Huizinga
et al. , 2006; St Clair — Thompson & Gathercole,
2006 ) , 111 1 1 fE 77 52— S2 A )

Ie] 152 PR R 2 194 95 IE v PR R A A A SRR WY, A
LN AR (LS HE AR T LABERZ () = 16.44,df =
12 x°/df = 1.37,TLI = 0.95, RMSEA = 0.05)
(FR4), R = R R A Y 005 48 Kot A T
%o ESARW, B R ME L B B AR ICAZ SR A
) R 4 S N T 3 B 0 B TR R 5 R H BT
e AL (K 1) o

Xf B S0 TE M D R A a5 SRR, R A
BN (AL 3) , BRI AR ICAZ 50T 2 0k S B 1 43, T
S 0k B, SRR LA T8 () =
12.87,df = 11,)/df = 1.17, TLI = 0.93,
RMSEA = 0.04) (3£ 5), ifif H A i — P R LAY 5
PR A = R R AR R N AT 452 X R W, 7R I
WO SRILE S, TAEICAZTE B o 7T LA o 5 {H 2 41
il 0 46 TG 1 43 5 5 W) INE, AR GG 2 SR 4 5 A
il 7 2 4 o3 A7 A S 2 I IE AR (L 2)

®3 AEEABASHRAENTHEEIS EHNEXRY

PAT I REAT 55 1 2 3 4 5 6 7 8 9

1. Go - Nogo — -0.38* —0.42" -0.18 0.23 0.25* 0.32* 0.15 0.48 "
2. Stroop -0.23" — 0.23" 0.10 -0.04 -0.08 -0.20" 0.17 -0.25"
3. PEE - T -0.12 0.15 — 0.24 -0.03 -0.17 -0.21" -0.22"  -0.32"
4. B - =1 -0.14 -0.01 -0.05 — 0.13 -0.31™ 0.02 -0.10 -0.22"
5.1 - back 0.08 -0.06 -0.27* 0.08 — 0.21" 0.42" 0.30° 0.24°
6.2 — back 0.22* -0.28* -0.20" 0.09 0.37" — 0.18 0.31°" 0.39°
7. W& 0.13 -0.26 " -0.21" 0.26*" 0.55*" 0.20" — 0.23" 0.49 **
8. K G 0.17 -0.21" -0.14 -0.23" 0.42" 0.30" 0.29 — 0.54"
9. MG 0.35* -0.33" -0.07 -0.11 0.33" 0.33" 0.43"* 0.47" —

TE o 7 IE =0 DI X M2 A9 AR 56 R 48, B T ) = o DX SRy Bl 13 R L ) R R R
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1-back
/ 089" I-back °
o.ss/ 2-back G Igg‘fl 0.40—{ 2-back e
0.35
. 0.62
0.54/- WAz ~| EFHE
0.54 =+ Go/NoGo L % Go/NoGo
N\ -0.36 0.30
W\ ~  Stroop _~  Stroop °
t 033 SE
NN Lk S 039
010 | PEHT ° ST R
0.15
1 ma= R e

E1 REEEAILERITHEESEN
CPR R B 250 b A B A 2R B, e % i JOL M 48 A X
MIERZE I, SLER AR AR R BASOR KR RECR )

2 WRAILERITHHREN
CPE R B B85 b A B A R B, e % S LM 8 A X )5
FO B 22 T, S22k R R R MO AR AR R AR W)

x4 HEEBEILENHRITHRESEHRENGIER
155 7 X df p X/df RMSEA TLI
1 =R ERR 15.28 9 0.08 1.70 0.08 0.83
2. PRLIH AR 16. 44 12 0.20 1.37 0.05 0.95
3. TARICAZE H + Mkl / 4 25.62 11 <0.01 2.33 0.11 0.70
4. AR+ AR T T e 26.22 11 0.01 2.38 0.11 0. 66
5. BB+ TARICAZE 5/ M 19.70 11 0. 05 1.79 0.08 0. 80
x5 WRAILENHITHEEHMERNUSES
HLHY X df P X/df RMSEA TLI
1. =N 20.23 9 0.02 2.25 0. 10 0.71
2. PEEBIR 21.52 12 0.04 1.79 0.08 0. 82
3. TAEICACTE R + il /e 4 12.87 11 <0.01 1.17 0.04 0.93
4o A+ AR T R/ e 4 24. 85 11 0.01 2.26 0.10 0.71
5. A+ TARIC T B /i 30.61 11 <0.01 2.78 0.12 0.57
4.1 REREILIEERTHREESLRAEE

4 B

AR PAT Dy BE Bk B A ) 52 TR fE L EE TR AR 3 TR
Z 1)K (Peng et al. ,2022) ,{H & C A WF5E HA45 3
TEXT HIE # & J L E 5 ) 52 TR M L2 7F $A T DI RE AT
% EMRMER, HEEBRAFRIT AT Re 45 A
AE AR R 22 5 0 AR AR 5 2 1 BT B 152 TR wE
JLEE AT DI BB 25 48, G BB 0% V8 1 1) 1352 IR e )L 2 44
1T T RE b 09 B AR Py B, S PR AT T A B9 T I 2k
HAEBEZERSIEM. H, AR 28NS RZE
T |- H A T I 3 DR JL 3 5 0 R R L FE AT T
e L ER, SREHM, SEFKEILEML,
58] 152 PRI #E L B8 AN AE T AR 12 58T A0 ) A i 4 4%
% LRI R 25, B AE AT T RE 45 4 4k B B
Y=
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5 IR & e L AR L, ) 132 )L AR TAE I
ICEBAL S ERME 2, X5 E AL R
(Peng et al. ,2022; B 1R P %,2021), BHO0vES A
(2021) J BB e Joe P ] 52 [ i 1140 0 IR 2 2R bk
#, TARICIC M R BB 22 s OF H TAE IS 2 h il &
B LS TR AR A v e ROAT 4% 24 15 ) 5 R A R
MG FR o PR IR0 L 38 X8 5 T i AN U 7
DU b 2R B 75 1A 75 55 R B S5 N BURR TR A
TE TARICHC h A v 3 15 2, DT RS 7 ) 352 RT3
ARGt — AR T 32 R Mk L AE TAE A A
A5 B 45 by 3 A 5 1) BE B BE 0 TR AR A AR R I

5 K LEA L, 532 A e L & HAE Go -
Nogo {£:55 BRI 22, 24 1 B nogo HI J T, B 152 K
e L B X LU X go BB, X — &5 R 5



oM S BUER R AL BT D RE S S AL R R T IE W R R L K

PLFEAFSE —3( (Peng et al. ,2013; F A% %,2023),
1 T DU TP AR R A Y [R) & 5 AL LA R AN B
TE 75 = () 12 A FL R 75 = i, 7 40 i ) 1D 75 55
P H IR ) | 7 B 332 3 26 S 1 ) 3 I M )L
MELLM A 5 H AR T B R s T B
WU, PR G ) B2 B8 O P R T IR R L EE . SR,
7E Stroop {145 ' LR FHF 25, B Go — Nogo Al
Stroop T 55 73 & 1 410 1 10 3 S 07 4 RE J , {HL 2
A—F, XA HE S5 MM 2 B [E A 5% . FE Stroop {F
S5, R 5 B ] A (3500ms ), i) 32 PR XE )L
58K A 78 53 1Y W) 8] %+ 0 i L AT M H. Go -
NogofT: 55 M| £ 3R # i 78 B JL 1) B[] (500ms ) A 4l i
SR o A I R] BRI A 2% 40 T e 352 TR L 2 B M
LA 006 3% 52 0

55RO JE L AR L, e s R L B L R AR -
SRS AR B AR R, X 5 A WSS SR AN
— 5 ( Buchholz & Davies, 2005; 2 I, o7 B R,
2006) . [=JUgEFIAT E R (2006 ) B HF 58 K 31 12 PR A
JUEE AN R0 R (B A% 4 ) S5 18 25 IR T OE W K
JUEE o FEDGE T 2 b, % 4 8 ) 2 B AR AR T 5 A
i L e DUF AR TR R 2 W R, WARTE R
HZEHET, U LIERF . R, J L 2R
I T B R R IS IR AR AT B I TR LLUGE X
XL T S AE AN W) B 332 3R B R T SO R AT A 4
15 15 R X JL B 7E 5% 4 e ) b A7 TE BRI, DR o H 1) 332
RE V&G TIE W KL,
4.2 REREILENRITHEERSHE BT

5%y

TE 3 ~6 AR R K EILE D, TAEICICE#H B
2 ST Ry R S R B R B, S e
BF5EAH—F ( Brydges et al. ,2012) , R g Miyake %
A (2000 ) J TR 2 A= By fF 5, $0A7 DD e 45 AR
AR R E Sy DO L VAN (=R 3 R E P15
g5. SRFAMPATIIREG AR, L B AT T
RE 45 18 DN B — 1l 03 38 2L 3 A 2 A L5 o Brydges
AN (2012) BeF )L g I 58 & B, TAEIC A2 B8 1
10 % Z 7 v oA DAL — [ HAUA T D) BE 45 4 Hh 43 15 1 Ok
BAE 10 % 74y I 32 23 85 0F O ol 2 B e o A
WFIE B IE & & )L B AR I 5 Brydges 55 A BF
FAH— B AEPATIIRE S M B3] T — By a5 R it
— LU SE T PRAT T BE 45 Ak 59 4R R R R (Xu
et al. ,2013)

HIEW K ILE AT I RE S AR [F] L3 ~ 6 4F
G 1] 352 PR M JL B 1 AR S0 SR 4 i AN AT AR

LR R A5 o X AT BB T AT Bl BE A T B B B
RE RGN T AR HF 406 F0 e 5 = AP
T RE LI 1Y 73 AL (Karr et al. ,2018) o AR 4 52 H.4F
S Ak ¥ & ( Interactive Specialization Framework )
(Johnson,2000,2011) , K il K¢ )% X 38 7E 5 101 & & B
Boid s R B DR AR RR S 1, BV X 28 X I AN L T
T TT SRR E DI RE , 1M T LA SR 2 MO R AR
B LB Y R R R I K B, 20 AN W 0 0 L IX
Il ) 14 52 B e Hh B 22 0 B R T X 26 R 3 DX 02
AL HINRE , T 28 i 1) 43 93 B Mk 0 2 RE 19 0
E X8, Bardikoff £1 Sabbagh (2017 ) M Jiki & & HJ ffi
JE IR T AT D RE S A S Ak i T RR R R, 7R L K
Jee B, = AT 2 8 43 T K I 0 T BT
(VLPFC) HBE A F IR, M R Z i 2 5
FPAT R B T R By A - T D RE i 4
XL B AR A AT RS TAE IO AL S 8 W o A —
MRS N RN . EAPTR RN, 5 IEE K
Ji& JLEE AR F, el 352 PR XE L 25 7 AR i — TR A5 T g
I E R BB R S (Pugh et al., 2000 ; Turker
et al. ,2023) [ 332 PRI e JL 28 78 2o AL 38 i 2 A
DRI B J22 DA AT TR B )22 BT R b A A 22
S, [ I 3% 2 XS5 Y 25 40 s A7 7 22 5, A0 4 K 5 ) D
DR B E I D (D Mello & Gabrieli, 2018)
IX B R IR ) R i 4 00 R F R Z%, W] BE 2 Wi i
TX 2 X 4l 32 W7 A4 A HE T BB T — 2P T B 67 5 AN [
THAT DI RE L3 HY 45 5 G X

ARWEFEE AR 7R T 1) 12 R E L 3 AR SR T D RE 4G
W ESIERKEILEFAEZES ., X~ KA EE
(B E F S B S, FEERLIE b oY O R
X D) 32 PRI E L B Y PR T D) B B I 0 B 2D
7R 1 1 PR HE Y N ZE N LR . FE SR b i)
R T8 BE 8 Ay B 152 TR ME L B 1Y O 12 W R T AR
HE4g T, Pon BOM T E ARG )L 5 A9 SR AT D) BE 45 M R
SRS [A) 1 1 00 o 27 8 i B ] 135 TR X )L 28 1Y
PATIIRE R B — 5, 3X T2 WK G A [A] (9 P77 2 6B K
Iy G — WTE BV W, AT DI REAE O — A R Ak
Xof LI 1 e 7 AR S DRI B K — B B Y 1]
2R LB, KT 2 B T 0I5 T LT 58 22 b ol o
JEIT, DT BE 4 M A Tt — ek B PRAT DI RE . X T AR
W B ) 1] 132 PR X JL 2, SR AT B B 45 A4 T R & T
WAl o W T AN RS o 22 18] A kST, AR HEAT AT
T RE T FUIN R Y 2 W S 4 B R E T, AR
BEXS XL G o3 HEAT A B X PR R T T sl DL, R
B ] 152 PR X )L 2 1) BRAT B RE 235 4 ) T B A L PR AT 2
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REAZ AL, LA K BT % ] 352 TR L 38 18 1A M Ak 1
T ¥ EA EEANE,
4.3 MRAEERE
RIFFEAIRAFAE— SR L Z b, 5, BA
FEAR BT AT DI RE (1 45 A4 B G AF S I 3G K & R AR
o ARBFFEALERL T 3 ~6 4G F ik LT, K BB 352
PRIXE JL 28 1 AT DI R 45 48 1 oK 434k o (HL I 32 PRI xE )L
AT DB 45 4 5% TE A B Ak, M AN TE AL R T
ARG AR A AR G R A N (JL v i IR
IR 60 N, W% 57 N) , Tk 7E AR R A R
PATTIRELE M Y 22 5 o FE AR SRBE5E b, vT LAY K AR
W4, I AR B A 1 B N SR A R 8 2 1 R AR BK
W, DLk — 5 R 9T B 32 IR M )L #8 PRAT O BE 45 4 2 1k
AR RF o R, JE I8 & IE & R )L 3 3 J2 B 32
RIELFE , B A5 — = A AT 55 2 AT D g L b 1
TR, v BEE i T2 AT 5 5 H AL AT T
REAT 55 (1 AH 3K o AR BIF 9 0] A2 i BUHL Al 7y
S AT 55 30F — 25 06 UE 1) 352 VR JL 3 1) AT D BE 4
F o PR ASBIFGE B Ok A s T 1) 52 TR M L 3 1 FRA T
RS M o T 15 H & L (0 H 3 5 i R R A
HLH AN TG AE o AR IE BT LA Al 28 BIL ) 0 =7 4 3
B UM (Karr et al. ,2018) , i — 2 #5852 Wil ) 32
e LB AT DI REZ5 4 A A I FE L 2R

5 WEREIR

AW 5T K B, D) 52 DR X L B 5 0E R i L BN
AR IRAT T BEATE 55 B9 R B L A7 7 25 5=, (e R AT D BE
45K LRI REAFAE 28 5 o EAT 55 2 1, B 332 IR XfE )L 28
1E TAEICIZ HFT T 55 . Go — Nogo {55 MR 45 - =
55 EYRII I . 1 4540 J= 1m0, B i3 IR X JL B 11
AT DI BE 2 ¥ A 23 A 19 BN 3R A 4 T IE R A R L
A PATIIRE SR B 0 f i I R S5 4, Horh AR
A2 FHT I ST TR AL e o IR ST R R AR K B
VR XE L B8 19 A7 ) BB ok B I, 5 225G 1 SAUAT T RE Y
LA B I A A

S % k-

Alt, M., Fox, A., Levy, R., Hogan, T. P., Cowan, N., & Gray,
S. (2022). Phonological working memory and central executive func-
tion differ in children with typical development and dyslexia. Dyslexia ,
28(1), 20 -39.

Asbjgrnsen, A. E., & Bryden, M. P. (1998). Auditory attentional
shifts in reading — disabled students: Quantification of attentional effec-
tiveness by the Attentional Shift Index. Neuropsychologia, 36(2) , 143
- 148.

334

Bardikoff, N. , & Sabbagh, M. (2017). The differentiation of executive
functioning across development: Insights from developmental cognitive
neuroscience. In N. Budwig, E. Turiel, & P. Zelazo (Eds. ), New
perspectives on human development (pp. 27 —46). Cambridge, UK.
Cambridge University Press.

Best, J.R., & Miller, P. H. (2010). A developmental perspective on
executive function. Child Development, 81(6), 1641 —1660.

Brydges, C. R., Reid, C. L., Fox, A. M., & Anderson, M.
(2012). A unitary executive function predicts intelligence in children.
Intelligence, 40(5) , 458 - 469.

Buchholz, J. , & Davies, A. A. (2005). Adults with dyslexia demon-
strate space — based and object — based covert attention deficits ; Shift-
ing attention to the periphery and shifting attention between objects in
the left visual field. Brain and Cognition, 57(1), 30 —34.

Chan, D. W., Ho, C. S. H., Chung, K. K. H., Tsang, S. M. , &
Lee, S. H. (2012). The Hong Kong behavior checklist for primary
students: Developing a brief dyslexia screening measure. International
Journal of Disability Development and Education, 59(2), 173 - 196.

Chevalier, N., Sheffield, T. D., Nelson, J. M., Clark, C. A. C.,
Wiebe, S. A.,& Espy, K. A. (2012). Underpinnings of the costs of
flexibility in preschool children: The roles of inhibition and working
memory. Developmental Neuropsychology, 37(2), 99 - 118.

Chung, K. K. L., Lam, C. B., & Leung, C. O. Y. (2020). Contri-
butions of executive functioning to Chinese and English reading com-
prehension in Chinese adolescent readers with dyslexia. Reading and
Writing, 33(7), 1721 - 1743.

Cirino, P. T. (2023). Framing executive function as a construct and its
relation to academic achievement. Mind, Brain, and Education, 17
(4), 226 -237.

DMello, A. M., & Gabrieli, J. D. E. (2018). Cognitive neuroscience
of dyslexia. Language, Speech & Hearing Services in Schools, 49(4) ,
798 -809.

Eigsti, . M., Zayas, V., Mischel, W., Shoda, Y., Ayduk, O.,
Dadlani, M. B., -+ Casey, B. J. (2006). Predicting cognitive con-
trol from preschool to late adolescence and young adulthood. Psycho-
logical Science, 17(6) , 478 —484.

Fletcher, J. M., & Vaughn, S. (2009). Response to intervention:
Preventing and remediating academic difficulties. Child Development
Perspectives, 3(1), 30 =37.

Hartung, J., Engelhardt, L. E., Thibodeaux, M. L., Harden, K.
P., & Elliot, M. T. D. (2020). Developmental transformations in
the structure of executive functions. Journal of Experimental Child Psy-
chology, 189, 104681. https://doi. org/10.1016/]. jecp. 2019. 1046
81

Hughes, C. (1998 ). Executive function in preschoolers: Links with the-
ory of mind and verbal ability. British Journal of Developmental Psy-
chology, 16(2) , 233 —253.

Hughes, C., Ensor, R., Wilson, A., & Graham, A. (2010). Track-
ing executive function across the transition to school: A latent variable
approach. Developmental Neuropsychology, 35(1), 20 - 36.

Huizinga, M., Dolan, C. V., & van der Molen, M. W. (2006). Age

— related change in executive function; Developmental trends and a la-



LG

5 ¢ [ 332 PRI X JL 38 09 AT D) RE 25 4 23 AR IS T IE o % R JL 28

tent variable analysis. Neuropsychologia, 44(11) , 2017 -2036.

Hu, L., T. & Bentler, P. M. (1998). Fit indices in covariance struc-
ture modeling: Sensitivity to underparameterized model misspecifica-
tion. Psychological Methods, 3(4) , 424 —453.

Jaeggi, S. M., Buschkuehl, M., Jonides, J., & Perrig, W. J.
(2008). Improving fluid intelligence with training on working memo-
ry. Proceedings of the National Academy of Sciences of the United States
of America, 105(19), 6829 - 6833.

Johnson, M. H. (2000). Functional brain development in infants: Ele-
ments of an interactive specialization framework. Child Development,
71(1), 75 - 81.

Johnson, M. H. (2011). Interactive specialization: A domain — general
framework for human functional brain development? Developmental
Cognitive Neuroscience, 1(1),7 =21.

Karr, J. E., Areshenkoff, C. N., Rast, P., Hofer, S. M., Iverson,
G. L., & Garcia — Barrera, M. (2018). The unity and diversity of
executive functions:; A systematic review and re — analysis of latent var-
iable studies. Psychological Bulletin, 144(11), 1147 - 1185.

Kieffer, M. J., Vukovic, R. K., & Berry, D. (2013). Roles of atten-
tion shifting and inhibitory control in fourth - grade reading compre-
hension. Reading Research Quarterly, 48(4), 333 - 348.

Koch, I., Gade, M., Schuch, S.,& Philipp, A. M. (2010). The
role of inhibition in task switching: A review. Psychonomic Bulletin &
Review, 17(1), 1 - 14.

Lehto, J. E., Juujirvi, P., Kooistra, L., & Pulkkinen, L. (2003).
Dimensions of executive functioning: Evidence from children. British
Journal of Developmental Psychology, 21(1), 59 -80.

Leon — Carrion, J., Garcia — Orza, J., & Pérez - Santamaria, M.
(2004 ). Development of the inhibitory component of the executive
functions in children and adolescents. International Journal of Neuro-
science, 114(10), 1291 - 1311.

Miller, E. K., & Cohen, J. D. (2001). An integrative theory of pre-
frontal cortex function. Annual Review of Neuroscience, 24(1), 167 —
202.

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H.,
Howerter, A., & Wager, T. D. (2000). The unity and diversity of
executive functions and their contributions to complex “frontal lobe”
tasks: A latent variable analysis. Cognitive Psychology, 41 (1), 49
-100.

Peng, P., Barnes, M., Wang, C. , Wang, W., Li, S., Swanson, H.
-+ Tao, S. A. (2018). A meta — analysis on the relation between
reading and working memory. Psychological Bulletin, 144 (1), 48
-76.

Peng, P.,Sha, T.,& Li, B. (2013). The deficit profile of working
memory, inhibition, and updating in Chinese children with reading dif-
ficulties. Learning and Individual Differences, 25,111 —117.

Peng, P., Zhang, Z. , Wang, W., Lee, K., Wang, T. F., Wang,
C. C., - Lin, J. Z. (2022). Amela — analytic review of cognition
and reading difficulties: Individual differences, moderation, and lan-
guage mediation mechanisms. Psychological Bulletin, 148 (3 - 4),
227 -272.

Pugh, K. R, Einar, M. W., Jenner, A. R. ,& Katz, L. A. (2000).

Functional neuroimaging studies of reading and reading disability ( de-
velopmental dyslexia). Mental Retardation and Developmental Disabili-
ties Research Reviews, 6(3), 207 —213.

Reid, G. (2003). Dyslexia: A practitioner’ s handbook (3rd ed. ). Wi-
ley.

Roberts, R. & Pennington, B. F. (1996). An interactive framework for
examining prefrontal cognitive process. Developmental Neuropsycholo-
gy, 12(1), 105 - 126.

Rogers, R. D., & Monsell, S. (1995). Costs of a predictible switch
between simple cognitive tasks. Journal of Experimental Psychology :
General, 124(2) , 207 —231.

Sesma, H. W., Mahone, E. M., Levine, T., Eason, S. H., & Cut-
ting, L. E. (2009). The contribution of executive skills to reading
comprehension. Child Neuropsychology, 15(3) , 232 -246.

Smith, E. E., & Jonides, J. (1999). Storage and executive processes
in the frontal lobes. Science, 283(5408), 1657 —1661.

Spiegel, J. A., Goodrich, J. M., Morris, B. M., Osborne, C. M. , &
Lonigan, C. J. (2021). Relations between executive functions and
academic outcomes in elementary school children; A meta — analysis.
Psychological Bulletin, 147(4) , 329 —351.

St Clair — Thompson, H. L., & Gathercole, S. E. (2006). Executive
functions and achievements in school: Shifting, updating, inhibition,
and working memory. The Quarterly Journal of Experimental Psychol-
ogy, S9(4), 745 —759.

Sugawara, H. M. ,& MacCallum, R. C. (1993). Effect of estimation
method on incremental fit indexes for covariance structure models. Ap-
plied Psychological Measurement, 17(4), 365 -377.

Swanson, H. L., Harris, K. R., & Graham, S. (2013). Overview of
foundations, causes, instruction, and methodology in the field of learn-
ing disabilities. In H. L. Swanson, K. R. Harris, & S. Graham
(Eds. ), Handbook of learning disabilities (2nd ed., pp. 3 - 14).
Guilford Press.

Thomas, R. M. ,Kaipa, R., & Ganesh,A. C. (2015). Auditory inter-
ference control in children with learning disability: An exploratory
study. [International Journal of Pediatric Otorhinolaryngology, 79
(12), 2079 - 2085.

Turker, S., Kuhnke, P., Jiang, Z. ,& Hartwigsen, G. (2023). Dis-
rupted network interactions serve as a neural marker of dyslexia. Com-
munications Biology, 6(1),1114. https://doi. org/10. 1038/s42003
-023 -05499 -2

Welsh, M. C., Pennington, B. F.,& Groisser, D. B. (1991). A
normative — developmental study of executive function: A window on
prefrontal function in children. Developmental Neuropsychology, 7(2) ,
131 - 149.

Wiebe, S. A., Sheffield, T., Nelson, J. M., Clark, A. C., Cheval-
ier, N. ,& Espy, K. A. (2011). The structure of executive function
in 3 —year — old. Journal of Experimental Child Psychology, 108(3) ,
436 —452.

Wu, K. K, Chan S. K, Leung, P. W. L., Liu, W. S., Leung, F.
L. T., & Ng, R. (2011). Components and developmental differ-
ences of executive functioning for school — aged children. Developmen-

tal Neuropsychology, 36(3), 319 -337.
335



2026 4F DHERSHE 553 1

Xu, F., Han, Y., Sabbagh, M. A., Wang, T., Ren, X., & Li, C. R RIS W S T & KW, o F.0 P T A&,
(2013). Developmental differences in the structure of executive func- 37(3), 185 - 191.
tion in middle childhood and adolescence. PLoS ONE, 8(10) , Article ElE, ATE . (2006) . B 2 O L A T P K R A s TS
€77770. htips://doi. org/10. 1371/journal. pone. 0077770 o [5] lf Fe BE A ks, 14( 1), 33 = 35.
B, MRS, sREUC, ZEMEET, e, AR (2022). DUEKRE SKRWE, XUZAT, KRBT, FHEH. (2011). ASIR] B 2 o) B A )L
PE B2 B 0 5 TARICAZ 6 R IC o BT o [ {0 BE# 45 7, 30 BIRAT DI RERE A o I RO B i, 19(6) , 769 - 772,
(3), 406 -412. JEZM, ZEHAR, RIS, (2010). DU L 3E K R 1 B8 132 s A R F
FEAR, BAEZ, U, 5, ME AL, - EERL (2023). ) WEFE. BT, 37(16) , 3044 —3046.

Structural Differentiation of Executive Function in Children with Reading
Difficulties Lags behind that of Typically Developing Children
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Abstract ; Although there have been studies indicating that children with reading difficulties perform worse on exec-
utive function tasks than typically developing children, it remains unclear whether there is a distinction in the struc-
ture of executive function between the two groups of children. The present study, for the first time, explored the
structure of executive function in children with reading difficulties. To this end, children with reading difficulties in
grades 3 ~6 (n = 117) and typically developing children (n = 117) were asked to complete seven experimental
tasks tapping working memory updating, inhibition and shifting. First, the analysis of variance was conducted to
test the differences in the performance on executive function tasks between children with reading difficulties and typ-
ically developing children. Second, confirmatory factor analysis was conducted to verify five competing models a-
mong children with reading difficulties and typically developing children, respectively. The results showed that chil-
dren with reading difficulties performed significantly worse than their typically developing counterparts on working
memory updating, inhibition and shifting tasks. More importantly, the working memory updating, inhibition and
shifting components were characterized as an undistinguished single — factor structure in children with reading diffi-
culties. However, in the control group, working memory updating had differentiated into an independent compo-
nent, while inhibition and shifting remained undissociated. In summary, the executive function deficits of children
with reading difficulties are reflected not only at the task — performance level, but also at the structural level. Spe-
cifically, the structural differentiation of executive function in children with reading difficulties lags behind that of
typically developing children.

Key words: children with reading difficulty ; structure of executive function; working memory updating; inhibition;

shifting
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