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5 eV EE S kR 5L ¥ (Developmental
Language Disorder, DLD) #5/J 2 {FiE =
T [v1) 5% e B B 2B I RV - (L HLRE = Pl
A IR REmR I ~ BEET - VB R - B
Bt ~ B HE R R P BRI K 32 Fr 2 (Bishop
ctal, 2017) - SEIEEIRATRIFA - 4-5 B2
#e i DLD S 8RB T3R5y 7.58 % (Norbury
etal, 2016) - K% ¥ DLD 5 & I E2EE WA
MR 2 EERSEN G - HARRHE ~ $f 7 ~ EEA
WERRBUT A R 58 (children with
typical development, TD) - H [tZ=FR AR K
FER R/ - AN DTS H 2
IR G A 8%, (Ziegenfusz et al., 2022) -
K1t > B 577 i@ DLD 54 % 35 5 5235 Fr [Hi
IR > WG PEIE IR S T AR ES
BV E B 5 -

DLD & #EMEEIRE - BINIFRE
FEERHEURET % DLD 5 2 1Y e R R
AFEE R o AR AR AR R g o Hp
B & #ITIIRE (Executive Functions, BFs)
f% (e.g., Kapa & Plante, 2015) - EFs jZfg{f#
B TR AT - SR B T B 85
FIT R HUFRENEERS - AEE ) ~ I EA
J& ~ ST R AR LR IR & - B
FEFIRI TIPS RE ) (Miyake et al.
2000) - EFs £ 3 % 6 j5§ A 22 Fif s B 208 F 1k
5% (Garon et al., 2008) » H EFs FHAMYZE R
EHEE S RE SIS EAER  SIHERIMI A By EFs
FBUbR T B [A] R AR 15 REL - AT 28 B
A ERAEGE Y PR ETT TR S IEAHR
RE TR SHE RS RIRAY 15T (Weiland et
al., 2014) ~ FEETHHHE K ARIFERES] (Welsh et
al,, 2010) - Bt - SRS BL /2 EFs % Ry

BRSEH] - MR A REE B Bl S R E A
FIRERYEE 2N 1 - H AT S 34 £ H DLD
5iEE EFs REIIIFERERIAH 7315 » (HKH
SrifoeEE e A TR GG - HAREE
B Ry EANER By RIS ~ BIHIRIE [
HAfESERI RN AFIEG TD 5 - Ry iz
1 EFs #f& (e.g., Kapa & Erikson, 2019) -
FERE bl FE AR A @i HESR - DLD SAEEHY EFs
kb T REEL AR S IRREA RIRE (Bishop et al,
2014) - (HISFHELRIE -

SR » B SM R B2 DLD 5 B /Y EFs
HETT R E R AR 008 2 B (Kalliontzi
et al., 2022 ; Kapa & Erikson, 2020 ; Kapa et
al., 2017 ; Yang & Gray, 2017) » HLIEEEEE,
FH3EA0 518 5 3 » 2435 DLD 518 EFs )
WoEIRH R Z - HEFENIREFHEL 2R
DIGa=R kel - 3EEER T RIS RET ) B
% KRy HERERRI R = LR DR
B R 3 Pl o AR S M6 DL B i Ed
F - BRI—EEEE vREH 5 MDA EARIAYER
= (NEEH/ A/ BBEETE - K-
R~ 95~ W55 ) o 33 SERIR IR AR

(inflectional language ) - 5 FJE AT AIATAZHY
AR R e e LA BB {EROIRFRE ~ 24 3Ry 3
BAERIEIE - THERER T35 (analytic
language ) - fEMIHTELAVEEEER - B2
bt E e AR SEEERY R - (E1SEERERR
TP ARE SRR I A REE R (Law
etal,,2009) - HIfAGE S BEREAIR RS FHIBA TR
AIRERI A [AIRYEE S M52 (Chrysochoou et al,
2013) - HENIEENERYE - 3B S R
FEFTFR Y EFs BETA AR SEEE - 208061
iR A) TR BN o SEATF G RBENY R
FH R EE (Michael, 2015) - {RIEEHHEEE
[JE2H( DLD 1 TD 5{# EFs BEFESHIRILR -
REFRERER AR R BEEAIThRE R YRR #% -
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IRRE(E MEF AT ¥ 7 HE7E DLD Gl E 3R = fe b
ENELDNS

HRALL Bl RIS B R AR IR
beEERE Sl DLD B TD SR 31 4 THAZ O
EFs » W&EES ~ #I%] - B LIECIEM
TR SR] > DU SR B 22 ] W T )
A > LU 1% DLD 5 82 75 Ky B 2 M 1 EFs
BREE o L o WFSEIRE— 34 EFs BLERRT
SUEFRRIGERAR I BGR - (e aEaE
At = b B EEERIM A RR £ > DU R 2K DLD
SUEEAY IR BRI FrBhat -

S RkES

— -~ EFs IR BB R

EFs /& —# H AR5 m Y RE RN #E il R AL -
& B ) B RS B AL OEET > L
HATREZEZARDUR > EFs REBEEATREAS A /
SMETEDL  #EITE R - DIITH
BOM A TES SRR TR « S HETF2
FE3CHF EFs SR EESHYRRAT ~ ik AN B %
AR AT - BRIBHEII e
SRR SRS B EFs FRERRETHIA Sy 22
SEEZE S TREGR ~ AR BALL RS (eg.,
Diamond, 2013) - [X|ft > FHARY EFs #5 @A
HZ B EARK @SR ARE IR EG - B2
7 YNGR DU N
H A g2 8 fR S EFs )& — 1l % 7028k
( Diamond, 2013 ; Jones et al., 2016 ; Miyake
etal., 2000) - H iR ZEE AT ERIIY 2
Miyake % A (2000) FEH1E A BIRFFERS AT
FEHFE B —F1Z% 70 (unity and diversity )
iy EFs 2244 - HEE& =0 EFs ¢ (1) 4]
il (inhibition) - 5518 5 % 55 s 400 ) 24

[ rErIRe T (2) BT LIFCIE (updating) >
T I e A TR R R LR R A A
725 (3) ¥ (shifting) - 512675 6E
FEANFESERT IR » B0 ] T A St 4R
FEFY b3t EFs 224 > Garon % A (2008) [A]
BB % 5L A EFs W92tk - et —1M RS
J&g LS fer EFs 284 ) DIFF & 405 EFs A8 -
A 38k 5 E EFs 2% i 2 18 B g 14 19 22 4%

(hierarchical structure ) » [ E—HE AT
2 (linear process) - FLAb > fi{fHE H 5 #E
HYEEEE = )7 (sustained selective attention )
P EFs B RAVSEMAES  EEEED
(E 224 e H AR ATE TR K5 [Ty
i AR I U R R R R A B
R B ERERRE AR E R BT B
EBR R - JTeE SRR R A A
TR - B ERRR A&
Ao B - TR R b B R AG E AR
AFEH I & BT - B REAEH
5 RUR AR i R R » HEtAE LI
LERIHIRIAY R G b DIERERER RN
RIRITE - LSRR g 1 - B4
SR HITERL O EFs BB IREE - KRS %
HAREE K EFs By - RILBHEAIIFZES
BIEZ I EFs 8625 TH I B IF Y EFs K1 »
g i 1 LIS 1 % Y = (Gooch et al,
2016) -

AKHFF2LL Garon 5 A1) EFs 4868 By a7 5% >
ZxH] HARAEERYFHA TD F1 DLD 454 44 4
TR EFs HUZRE - B RrdinysE e s -
HTH ~ BT TAFRCIE ~ R - ST LAY
FRAE T (1) EREEE 2545 EFs 3f
HL kB g SRR - (2) HigH
Bilam M E AR RIS - FIN AR
Hii% 5845 T EFs ARz 8 -
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— ~ B5j DLD R ERY EFs RIR

LU RS Garon <5 A Frfig RIS g 1 %%
Jrery EFs Bl 3 fy 22848 - K Fe[nl g £2 |7 DLD
S 4 TR BFs (RREREEEET)
I~ T TAERCEE ~ ) R E BRI
ge BHYEEEL - JAL - I EF B EEE BT
HmR S 22 [k ERITESEEIT T - LU
DLD 5 # 1 EFs ik e 2 R IR 8 = e

(domain-specific ) » BUEEIZEIFERE G »
AR SR A R o B AR MEREREE (domain-
general ) o

(—) HEERIEN

R R R R e RE B A
TR — R B EHE ERIRETT - Fiid
HEERE R TG TR E ) (selective
attention ) FIEEFEE /7 (focused attention )

(Garon et al., 2008) ° H Hij Fy 1k By IF 52 B
E2HT DLD 5 8 A B2 MR E B R
JIiRI © 401 Spaulding <5 A (2008) F#r 23
%4 } S % DLD FLE 1L < B TD
SERHEE TS (RS © 585 BTk
it a HVEEREEENE. ) RIS R BB > B
B A EOK U HARSORE » R FE HAR - it
BRI R EEENE  BEIEES
FUS - DLD b B B 5 i i R i S B
JIERELEEARY TD [AIE 5 (AR B
AR B SRR B TD [ 75 48
5 o 1&4# Kapa Bl Erikson (2020) {5 FI%E{X
R FESR R S T R o A
Aij DLD 5 5 #y R BB K TD [F) 6% - [A]
4F » Boerma Eil Blom (2020) 3B §f 5-6 % 1Y
DLD Gl —4F » —FfHA =0l R
Fh > JNEERE Spaulding S5 AR (ESEARTIR -
DLD 5 B {Ei B RHER SR IR 3R
UL TD [R5 -

SR » Finneran £ A (2009) HyMF5E 2

Bl 13 4 4 % 6 5 DLD L E il S HHE
BRI FRBIH L TD [R5 %0y
Bl - DUk DBk » KR EH)
FIANELL » Kapa SEA (2017) HIBFFE/REEEL
FEMEAR A SR - AlATTS 26 44 4 2 5 &Y DLD
FHEEEE R IRIIFEEEE - DLD 5 E{rlE
BRI R R R REL B L TD R -
fre DAL > £257 DLD 5l B AE EESE i I 1E
¥ b IR KRR A AR GHEYES R
R DA E R BT R Bz ey
PR R IR o EEAEE R R
BIMERIRERA 80 BB ST HMR
BERFENEETE R TD 5l -

(Z) #0&l

I ELCHE BRI R L 2 HF - &

e — B R Y 2 s B A1 43 BRI 7 148 24 S e

(inhibition of prepotent response » 11§ |z JfE
#7] response inhibition) - FIKHTL/7 LT
8 (resistance to distractor interference ) -
B A B2 DLD 5, 22 #1751 48 24 I FEF B 92 465
SRRy — B0 WFST R 5 B MG o FH il B Rl
B P R AR H A& IS (Stroop-like Day-
Night test) - Z[ij DLD 5 B [ $5 3R 3R ¥
TD [A] 5 /% (Kapa & Erikson, 2020 ; Kapa et
al., 2017 ; Marini et al., 2020 ; Roello et al.,
2015) - EHij DLD SdEArie L E 51 Ly
§4RILFEE TD 7 ( Spaulding, 2010) » %
TR 8 B4 S HE ) [RI 8 - Pauls B Archibald

(2016) Y& a5 Ml Rt 3 Ry DLD 5 #
A B2 AT 3 BA S RS - S 4L £ B
[ FEAF 32 W LI5E - Bl R 22/
DLD F1 TD 5B HyEB = R E R ERUR R -

% H A DLD R E K170 LW+ 1Y

st D HASRA —E - Spaulding

(2010) #EHIELHT DLD 5 B A 1T W3
B IR HY go/mo-go ESERE - FHMASMNETE
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FEREERNEEE R EEHE
BalEHT8  EE R IERERRIE R
[ FEIRF ] » AHE LE51 AR 18 TD 5 B fiHA
BHsZ % BEUR DLD 57 2 38 f 0 Al i 322 e
B RNEL A T B A5 IR # - Spaulding §8 i 42 Hi
DLD Gl T IR ERCRER - ey
FEA R R &R LR A AEREE, - 1
LR E IR A R BB - {HE Yang
Bd Gray (2017) fERIZ5HHNHITESE (Flanker
task ) JHI & E2F] DLD 5 » Al —ERRY
filik » DLD Kl EA{r i SIS DGE S
BRERA S5 F 2 & TERER AN S R[4
B TD [EfEAE {5 - #4358 Kalliontzi ¢ A (2022)
R F Yang Bt Gray 1 55 {1 41 il 1 % M) & 7
T 227 DLD 5l » /G MHERE SR - (KT
H i DLD S B fE 3 W i 5 pa B 2 i
ARG TS 2 KRBV IEE i » AR IE
RN ESE Pl S A IR LY+ R RE
GHEFANE > FRAEN A FESTS
OYITHERTESE TR BRI RE
jj o

(=) E#I{EiE

T AR IEIE R LB iR T

AR, - TR B B st ER S
(Miyake et al., 2000) -« KFE5r 5028 5 2
Al DLD 52 A5 B2 09 TR EC IR kP (Kapa
et al., 2017 ; Marini et al., 2020 ; Vugs et al.,
2014 ; Yang & Gray, 2017 ) - 4[] Yang Eil Gray
(2017) fEFHEEWEE S R EARR R 22 5
EMEIEL N IE/EZE (n-back tasks ) J|E DLD
1 TD 5 s ry ST TARECIE - LI 2K 5
R P ER AR B 1 R 5 B iy — R
Ve — o Rt HERRER 1AL
TR G RT— AR S » thE—E A
FHTECIRENE TRIRIEY) - KA R 2]
DLD 5 2 1138 maflil {F2E R A IERESR BRI

FAFIERRY TD 5l » SCREHABIZH LIFLD
TR -

SR > Boerma Ei Blom (2020) {# FH iR
B2 ARG IRE S EHE 5-6 BERY DLD 5i#
—4F - AlEE B DLD 5 2 A7 — 4 [ = KA
IR B AR B B TD [F) 7 R 22 52
BRI RS - 5 & —25 K DLD 5
B 43 AR S PR R G A B R - 3
BIRE = Wi e AR AR 52 LA IR
KBS LEO AR 2 - DL ERZ B SERS
R F; DLD SRE i TR IRE AR HR R
REES M - ez - #EIEA—B
iR o (HEGEF B SE L DLD W& 2355
et e E A A ]

(m) &%

R RE R R E AN RV T
B~ R - SERCE AL (Diamond,
2006) ° Garon % A (2008 ) 43 #iEiffatt g
WA B 58— AR T - (Ee A LIF
LR R — ERTAGR R (A - B IEfE sy
SE RIS R E R SO ) 5 5 T R iR
% » e TR S — (e AR R - R
VAR TAERRIEH - I AT R E R R
T-# - HAlE B £ h] DLD 5l 8 R 3 H
#2179 K % (Farrant et al., 2012 ; Kalliontzi
et al., 2022 ; Kapa & Erikson, 2020 ; Kapa et
al., 2017 ; Roello et al., 2015 ; Yang & Gray,
2017) - Yang Eil Gray (2017) titifs Diamond
A (2005) [y 53 B 1A B8 o 1) B OO R By
71 ¥EES (separate-dimensions version of the
DCCS task) - gt —1fHzE S Fy £ — M
22 T Ry - Ay R S AR B B2 i DLD B
# o R HAEE R EHEE - - DLD 5l
ORI B R B9 $EARRE B =R TD [A]
1% - BRI R e - (RS —fRRY2 -
DLD 58 # AL — R 53 SR & HE ERESE U E



<34 RRBE IR

NI HERLR - AAREHERTE AR - AR
EREENT - K Yang Eil Gray 32k DLD 5,
B TSR S HER IS o AT REIREL AR
OHITHIRE T TAERR - B H M A SdIHI R B 5
A REA A TR B - bl B3R /A
Kalliontzi 55 A (2022) {5 FHAHRIMFERVEEE -

e Lk - A ERANER T DLD 5 4 35
.0 EFs KBl ¢ (1) DLD 5 8 7 5
ESRR=WARIR il ATlalibpa b i
BRAEWHES - BREERTES) - BH
A 520 o T 455 0 1 S8 458 T 0 0 0 O i
(2) E2i] DLD 545 #0224 s FER R -
HAERWER S - MRS 22 MrfEsE g5k
BE - (BHARNE 3 O S R A
—E5 (3) SRCKERSCF: DLD S # A
B TARRCHRURFE - MEAE IR 52 22 g Ty A
KRB AR RHE 0 (4) DLD LEEHR
Bz R - HAEERWE S - MR
ZE[ER P AR P RS L RBUE: - I8 BT
B EC AT R e A BR W - M E AT &L AT DLD
G EFs iEFEh A LU IR : (1) B4
i HSRHMERIERAE E2HT DLD Sl # R0 EFs
KEHE B SCBE M 2 (Kalliontzi et
al., 2022 ; Kapa & Erikson, 2020 ; Kapa et al.,
2017 5 Yang & Gray, 2017) ; (2) #Z%HH5e
{EFHRY EFs R SR - KR EELIE
15 57i DLD 54 EFs {2 ZIRMAGE S FE
Tt » eI E A EFs B - BB (3)
VBRI B i D E S R B S 22
EFs {E3€ - #55R 00 B HELAMERR 22 DLD
GlE EFs iRfA2 & R B2 (4) BIAT)
e E2A1 DLD 58 EFs HIRFSE -

=B REMEFsEMOZERNZ
A%

SREERY EFs FIGE S R R B R RF IR

VBRI - 1€ TD 5 3 R B e e
MR B EUR - EFs HIRE S RESIH IEMIAIEE
i HRELE EFs ¥R E M GERE 1A B TH
H] JJ (e.g., Cartwright, 2012 ; Mazuka et al.,
2009 ; Shokrkon & Nicoladis, 2022 ; Weiland
et al., 2014 ; Welsh et al., 2010) - Z[1{F &%
J& 2% > Weiland 2 A (2014) Zf 2 400 fi7 2
AT TD 5¢ 2 [l 1 Iy [ DL Se S HE 6 At oI
(9 EFs Rz Fame LB - HhE TR A AL E
0 L) 5 B EFs RETEINS) 5o B ARY
AR R (H4h 5 B PR s
AN A TR EFs KRB BEASRIAR
TERISLE EFs B iR RAVE S - iR
IR IR (e.g., Levelt, 2001) - EEE
B —RFAERE - Fr 2 poERFE R (lexical
entry) MR - Ry AR H ARG 52
TSR R e iR E ok - ELRIRF I
FHAIE E ARG RIS - JTRE R I
MRS - [RIL 5B R G R EE B R
HUARE - TR IGIRRE  EiEEE
A RE BRI R Al > TS R
RPN T - R B SR AIRR DA s 2
W T2 (Bishop et al., 2014 ; Mirman &
Britt, 2014) ° J2iz - {5 B2 8 g G 5 09 R A
Hh T B 2 T 1 Bl Rl R S R R Y
SV (Indefrey & Levelt, 2004 ) - &R F
JE\ I FEL Y BFs {E S R B Bl Ea s fE 2 (B2
e Fran 44 > B FrECE ~ $8R) KRB
9 SCRHIIEIRI R PR R G s R B B
(Mirman & Britt, 2014 ) -

1] Jg RHIRE LA 5T » Montgomery
A (2021) #2—1{lE GEM Bt =l - 288
TAFiciER R RS - R TRATR =
FE A FEBBERR 0 (1) WREEHEE (flud
reasoning ) 5 B FE A = P E8 (pattern
recognition) HY 3 #EAE ] fin Bl FL I E R B 5
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(2) [FEJ7#E#] (controlled attention) » 5
S BEHERF B IR S - DURAE R B
FrE SRR B R A S YR 5 (3)
018 (language long-term memory ) » B,
HA ARGE S S IRIBE AT FRIGE
FEHIE R HELEZAALRAL (chunk) - #1th
R REAHEEA T - TIFCiRsR M
R SE I RIS - REBE S BERERFSERTR
RO IR R I RE R AR A R BEAY 7)1
ZEREAERAE @ > FIRAR IS T RS 5
AL VBT Y 2848 - Montgomery 55 A 7E 2%
DLD 1 TD 58 HIRFZE45 R0 RF GEM fi= »
fili A"t 2% B DLD 5 B TD [R] 475 5 4T
BRI HEE R R E T
il s A PR TS - FEFETE
JIRZ 7R - A E R LR IR &
JB o TEZE7RFEJTIH 0 Ibbotson Eil Kearvell-
White (2015) 2% B 401 ] Lt 57 2 F1 4F i 56
RETEMEI 5 3% bl B AV FH A RIERE ST - Yuile B2
Sabbagh (2021) AE—FAAHNHIF Gl E A
RUBHEARIBEA] » AR R AR - Al R4
1l S TR 5 B O AN R B ER R - (AT
fRHIPIHIRE R B B ARIR RS - BRI A IEAE
BRI LB o Bl » Rom A (2023)
HIRFFFEAS 3 B L EE IGEROERE - amE i
REGE N FREE - SRR a s - BEY
AR R R IS 5 B 1 A e R ) B Y
Hj o

18 I uft #8 45 Ik 4% - DLD 5 % % H EFs
TRRE - M AT RERS AR S KRB R - —IH
F 1B HEAY I FE RS SRR AR B > Blom B2
Boerma (2019) #§I{ DLD 5 2 5 ~ 6 % [f
f1y EFs REFHI H— 2 Aa s Bl iR B - 1
W7 PR O A9 S $8 /R B/ DLD Bd B8 EFs R B
Bl 38 5 B 0 B A8 70 BUOMHRA (Wittke et al,
2013) - HT/EECIEAHNS] B S e - 55

EERR ~ RCRRY SR RIS B A HL B
FEE FHEA (Marini et al., 2020) - HHHF A
SO 5 2 R Y 3 A BRI TD A1 DLD % 5
4 JE%0 EFs SR [E M I EERE ) 2 g 2
77 » Kapa Hil Erikson (2020) #i & 41 4 2
Fil DLD H141 £, TD Sl B J7 ~ #I ~ 3
WIECIR ~ ST LEaC IR A S 3n 22 8
B > SR FEGIR A ~ 1Q 142 32 1 el 5
% o (EHIH 2B THHIFEAE - EFs JLfigfs
9.8% HranlZiE ~ 18.7% FEE HEZEH] 10.4%
iR B e 0 3 E EFs > LG ¥
LR S B A R E M - Kalliontzi S A
(2022) fif FHEE S A B 22 [E11 EFs {F 363
AE2R(] 53 fi7 DLD #1182 {7 TD S B AIHIH] ~
ST LA ~ MR CEERE IRy THE )T -
TD b B (G SR MR35 5 A B 22 Y S8
TAFRCIEFIEE S W40 1F 2 68 Fe ) &) B
fige » BIHIFIRE 5 Rl 2= R R E 2L RE 7H
MR g 5 DLD 5 8RS SR RIS R e 22
R SE T TAERC IS ~ HIHIRIEE S A fE S
AETH I H B - A5 SR ERE [t Mirman
Ed Britt (2014) Ed GEM RYB & - #I%5I A FH
BARVRE RS ~ FHEE TR IR h sk
AR A S A S RS A RE ST SRR B
B IGEHERAYRIL - BB TGRS AT
HEGR R - AT - BRI SEI R SE 3
RNREERE X » ARFETEIINER > /5
ARYEHIATRERZ EEE 5 REANIAHRATS 5080 -
R B SN G AR AT A B - 4 TERL L
EFs ¥ CIGE B RIZGE DA Ry A - 5]
— RS SR A REE 1O TR Gl e B
BRIREFGE » TARCIE R ) B0 Ry
o - Mam b R JI6ES EE R ARy E
fierya e - HEFEERDA L - M ik
EFs » B CFERE TR B B EORE
B o B3k DL TD GlE B3 » 24gij DLD
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SLENITTEY - ERBORD > BEREEE
EGERRlET e ol

UL - AHTSE H B 5 12 R A 2 R SR
DLD Ed TD 5, & 1y 4 J 4% (» EFs KBl (§f
TSR T ~ I~ B TR iR A
) o PEFEREEET EFs fE3E - —fERYR
ZikE e (EEhE) BE—HEPRDE
SR B EFs 13 (BRI R L) - DU
I DLD 5B Ry EFs BRI E 5 Ry B2 TR R
T o AHFFEIREA B ER ST EFs ¥ 5l B [1RERES)
HIRAGR - KRR R AR A i B 5
i > DUNIRERS I EFs SR 1f A < LIFERES]
ERRERE - IRIBHTIEH A2 H LU N R IE T
ElHE

(—) #EFHE 4535 DLD 81 TD 5 &

£ 4 JH EFs (FRAEMVERERERTD ~ I - 58
LR ) AURRLIESE - (BES
MRZEHERE) CRREEHEE AR S
DLD Sl FIH TD Si# 72 » H EFs 2
JBFESRPE N - IEEHZIE ?

FEFRATSERE = RIS 22 IR (S
k&t AlLhd#g DLD B2 TD 5% EFs (52
RS R ENfER L BREESRE
T+ SRR R RBAE S 22 M Ry EREE
JE R EEZ M RRGE © B SRR RS
R HAERNERF 25 > DLD B TD 52
EAERE S R E R A2 w2 R
TESRHVE 2K > R AN ER I EFs R
Beh - CHALIE BRSNS R S R N -
SRR LA p P B2 22 I I GRS B R 2
73 - W5efiEs DLD 5 B A B TAERCIEA
WS RIS — B AERE S 22
TR BUE R TD FlEE A - BB BT
TARRCIRAE R ERRE - ARBE T I SR I
#t o WFFefiEk DLD GLE FEAERE S Rt
Z2 PRI 8B VE SRy S eI [ B TD [R5

72 o ZYCCRTE i DLD 5L rJREH B2 T
EJIRERE - W5k DLD 5L n] REAE RiAH
FREERE B S RIA N TD HE
{EA A5 RIEH DLD Sl E RS S IS
RIBL A - AR R LR 52
S8 A TRERHE M I EREMEM - &
% - WEWFEAR B LGRS A 5 22
¥y EFs {ESE > H* DLD S EYREAIE K
AR - FEERCRINRIE - FEE T R iR
TRSEZE M EE rTRERF I T BT iasertnl
FIPESERER . 2 B AEFIAG ATRERR, > DLD il
SRE e R 2 A Ry £ ESE R B 22
(=) it 4 fli#% 0 EFs B SRR

SRR (R ~ JRFE SO PR £ B RS
Wt G NI IEH ) - REAT RS TSR HL
AR E R B ERE ST ©

ARIGSTRRAER - BFFe B A T 5
BIA T o 4 {B#%0 EFs B 5l 2 LA B 5%
EAANFEIRER - F57H - B IR
RETHIGA Ge 2 iR B SR A RIR - FEE 7T
% GEM AL > i TAFCIRRETH A &
BRfERH - JR5ERT TD SERVEERR G - 11
IR R RE T bl B RE AR -

MARFGE

— HREHER

ENUIE RPN SN PN
& Rt - — R 4 2 S BE 11
F DLD 58 ; 55— Ry Bl PERIRNER i (£3
i H ) Ec¥f TD 5iE - DLD REMZEHAE
Jesthle > EEERBERBATAA S in ALK
R S GRS B S E 2l R i 5 R
EARAYSLE > 3£ 22 /7 DLD 538 (14675 #



SfiZc#) o VHIFER 64 A (SD=7.26) -
TD fl# A% H ZbHE A ~ R E5HE
YR MR AR R R AEE
e 2B K AUET #1004 TD Sz rh
338 B DLD 5 8 4F i F: 71 B S 09 44 fi7
TD 5iE (28 588 ~ 16 i #) » W4
w63 fHH (SD=1779) -

FiE SREBR A LU T AEEEE - (1)
T 25 Ry IR 9 S 7 > ZHAE 1000 ~ 2000 A1
4000Hz #ifi & & J EftgE] 25dB LA 5 (2)
PBRIERE . (3) FLIEIRRESCR I - 2B
VYRR HIBSAEAE > B 85 L L 5 (4) KE#H2
BT Ry R R ~ VB DhRERERE o B
TR ERES - B A DLD fH » SR R4
SIERE S WIS T EET AT A B R AT R
%~ T HEGE G M B R A S,
Ko T B4 S B R M A AR SR B L RERE 1R AR

2T | T FE L R A
Y125 fEfEdEE - S5—T5TE > R A TD

g B BRI e B BEAN AT TODRE B LIRERE ST Z B R

e 37 .

3H = kb
== =]

¥} 53 & EFs 1 2 (Santos et al.,
2021 ; St John et al., 2019) - W9 R E
RS EE - RS B LS B - R
MAE (1997) BB Zit &t mKEE T #
B k2 8 B (two-factor index of
social position, HARE Rt &AFEE) - K
HETR RIS R 51 5 Sl B
BEHGEM 4~ BEFHFELLT  HEBITEH
BRERTRAYRE & AT 23 Fy 5 Sk -

AR FEAS 218 K BT Ry Bliit R 5T
M AEYHFEEEE - £ | 2T FHER
B R AR - RS it
AR BRI HE LB 23 B > REHE( LB
BRI -

— AT REME
AWFEZWIFE TR Ry - el

BRI E M FE G L EFs 753 > DUN KRS
THARETHEAE -

M- SREAED =R S e I (—) 1ZE(LRISE
TKHE o 1. B A
FHA 2 RS 2 2R T R Bk A s i WgeER A T HEIEIERE SR T IR AR PURR
F 1 R S E R R B R L3R S BRI e
M(SD)
df t p d
TD (n=44) DLD (n=22)

H45 (H) 63.59(7.26) 63.45(7.79) 64 07 .94 .02
ik & A7 R 3.92(1.26) 3.21(.71) 5334  2.69 01 64

SH B I ES [ G
ggjﬁnjaﬁ HEREAA 21.07(4.36) 18.91(5.15) 64 1.78 .08 47
BT R B S FEhERT

02(5. 46.95(14.1 24.4 31 001 2.

ks 73.02(5.69) 6.95(14.16) 5 83 <.00 78
HEGE G B I fgp B 5 3
. 174.11(25.89)  110.86(37.78) 64 7.99 <001  2.09
BT 58 LB/ AR 5,
B IGBEEERE T2 EES - 73.59(11.52) 38.77(13.78) 64 10.83 <001  2.83

HE>




38 - RRBE IR

Hi3Zhfz (Test of Nonverbal Intelligence-Fourth
Edition ; TONI-4) | (#kEEZEA > 2016)
AR Sl B R JHEAE - B H AR BE
S E R4 2T 11 HAREZ
HERFIRTE R ATRE T - DOE— A TEAL
JIKAERIZEHILIRE  BEMER ) Fe i ILEH
LA BERIFNAT —HEEE (FX
By 867 5 2Ry 828) o
2 EREUER

WHFeER A T BTN S B S IR
#, (MMEEZFA > 2008) MRy R 5L B EE
SREJIC TR - s H Ay Ry fnEE 3 2 5 5%
BAEES R - 3SR RER HEN e
PR T H o JRPufE sk - 53 iEs— DU
SREAIRAGR o TR ~ TG FIEE
i o o3 lEs T HIDL T R S BRI  GER
WEEERE T o A HIEE = F LI T R B I
ATRERE Y T BIHE A ER S W
BEVUR DU T f SR sE IRERGE ~ Bh% ~ 38k -
FEH -~ (R~ A~ BRIECESEREST o S THIES
TRV 5 BONAE ReiE S RS M
B BB (5 A A .80-.96 > H HIE A
A 92-96 » PEL—EPEARET R .63-.96 0 B
53BN .83-.99 « JHHIER E BRI
AR - B RRERE H AR R B
BSEIEER  BESERE -
3.FERRA

THF5eeE Y T e FE G e P A B 5% 53 A e
B (BERR) o (GEEEZFA - 2011) Ky
REREFGEIRAT o B H R RIIE 3 2
6 % 11 18 H St B Gl g R B - 43 Fy Bl fif Bl SR
EERL MR EmY - W ER RN
flal 530S - ERE—BIEE T - /R
FHAERZEE T .80-.96 5 & AF HeHH 2B
EHIE A .80-.97 o AHIEE BB I 4 5
NERZFEXERIFRRUE » I EEEEE

B o Bl ke S B TD 5l B Ae It B < 15
PRI AR o IR
4. FiERA

RIS AT T B2 i i Bl /M AR A
HIFERRREE T2l ) (BEEA
2004) FyrfikPRRELFGETEAT o LB DL
AP S B 8 pRELE LIRERETRREST - 20 R fg
Bl Fesd e+ PR B K b B 1R e
Fr ~ MRS S WEERERME AL - IR 2
fIAEE ~ KvDN ~ RpfaI i B AR R
KR R B EOR LB A ~ I
W~ SERCH) RS A o R AR TR A
TG <RI - BT - RN
HHIFEAH 76-.89 5 43R B IR Ay
BN .88-.95 « FHERUE fTH

HEE N R RHERE B 2B R R 0 7T
ErARRTRI -

(Z) B#EREL EFs fEX
fF 524 S th XL Yang B Gray (2017)

i 7 I B 22 R DLD S8 2 I ~ B 1R
ORI L IEE - WEMERER THE
FE g & DLD 5l % EFs 3 - &5 EFs &
AR ERIE : (1) "FEShE ) fFE
B AR 7 22 15 = IR B R )

(2) TSR ) fFSEME RIS 22
Fo ERTRIEY) > BEZRpaE S e BN L 2
B o FEFR A FIRE Y EE S IR B R
i DLD A1 TD 5l 872 5L K2 FH Y EFs
e HIBUEAE SR - Yang B Gray (2017)
W £ 22 {7 DLD 5 % A1 30 iz TD 5 & -
REURIERACASHMIE - HITHEE
[ 73-.92 > SR HIR AL OB RE A E
SERH 70 FUBUERE RAFE EEAUHEEE (Kline,
2000) - BEURILFEMHLIFSERE S HAH &
2 5LE EFs © ARFFELIL KB HIESEAIHTF
BN 70-95 -



HIH

AR TR TE S - (1) B
— R I R T R R A — R AR
% o R JERT SORREURRIAE 52 BEAE S5 5
MPESE L IREEB S 2 Rl emiis R - B

THSFSEHEITESESL - SR — AR
H =Y LY T EBHIEIRE ST - (2) i
TSR EERE Bl - DR ESEnI R
B ERS R AR AT A R - (3)
Yang B Gray (2017) HIPESE400 & I3ER TS
[ HE > B B TR R b - ARHF
FeHG AT E TE S — R S S IE - 2 A RS
{t. EFs {EZERBALANT
1 dzbd R BRAEE ¢

Sk BE 7 DLD 5 35 B {F 5 JE g R LU R
E#TD%&E R S=gi ik vt

e PRAIR I R AR SRR o BB
E%W ERHEREER A I
A SRS R - IERE R BRI RE
HER R A (EAE) B &8s ERRE
g o EER R R 2B 10 18 H LRI 10
) 22 I FIE H AR R A 28
1500 ZZFD o {88 TE oy 1T T S HE o2 P4 S RS
M (=28 -

2 HBHBEEEINE (AEHHER
AEE) -

AT T Kapa S A (2017) Fy 2R
DLD SREfma Y i RHEN R )
g, - TEEES R TESGESLE et EER
REEBNSE (HE) KE > FEHEGRHE
B SimefiaiE (GEERE) KFE - TiRE
Zef R ) TR L S BB fE 4 B A
e E (EAE) ROME  NEFEE B A
LR E (FEEAR) E - AHEE
I 60 fERAES - HAERIIE B AR LR
112> —2A B AZANIE B AZRISGER 30% L
WIEE TR - HAERSE B R AR

AT ERE = bt b e B R B e S B B T D RE B IR

ENIZRfR -39

6000 ZF% » I E AR 2 BRI R —2L
Lji“ﬂﬂi}ﬁjjﬁ%j? (3000 ~ 4000 F1 5000 %=
¥ o MBI Ry ¥ HARYI U FERE AR BT

A I FER S TR AR -
3. e sl AE R

Bb7E 36 R T 55 B B0 1 E 3, (the
Flanker task ) EEET 1’?%3:*53?? EE
—HE K SEHES IR R > 22
IR (EHAR) #UE - ?Iﬂﬁﬁﬂﬁﬂzaﬂiﬂ(%ﬁl%
B o WA —Emy (RS R
BW—E80 ATHE > HRGSREYIRE e
Gl H AR OE ) FIA—E0y (HRRIATEI
BRI —2 > 5B AN SR B 2R
YITE) - TEEE R MEEEREET
B EEY) (g ) g - T ZEE
R 5 PR RIES 5 B8 R H ARRY F P T )
ZJim (HS/EE) IIE - HEMEEILE 64
ey (—HHA—EEF)  2WEE
e o R i DL 9 S B0 2R - R A 2
BRI Ry 10000 ZF o B0 Ry — B AR —
BB IEERZ 72 > DU IERE R FERY
VAR R 22 -
4. FFIEER:

K 92 2K 45 Davidson 28 A (2006) B

B R ET i T EMIEZ ,  (the Simon
task ) o PLYESEFEEREE 4 2 5 Ik 2

#l > B TG R Bl - i H e
BRI B A S R - BEIESE
SRS RE A A e (7 B R
e - REIRE 2 CRIBYIRTER B X
JESRAAIE — 20 RILATHEINH  HRIE7
WAL ERAESIE ) RO —Ey CRIEPIFTAE
fir BB S g A A — 20 ZHIIHIRIE L
BWEHTE) - "REERE ) EEERE
T NBY Y HIB AL B SRE - T #HE/NB)
VIR B INE - A0 T EITE AT /5% -



<40 - RRBE IR

RAHBERRGE - REFRIH R
MERNTE - TSR Y ) FRERE
SR STHE TR AL BRI E » 1T E ST ATERY
MU E » A — BBy Eoan © &EEHIRAE
Fed% o ARRA T 0 REFREG T I
o TR B S BE A A B
fETEZE A 40 [HRHY) (—BHA—E%
) o WEEREEEEE - REYRAR
R[] Ry 3000 Z /) - KA I Fy — BB A~ —
BB ERER 22 0 DUROEE SR
S I e R 22

5. B LARRIBAEE

BEFESERy T BB n IE/ESE ) (the n-back
task ) EEEERET - BOK G B R LRt e
FE BRI ) 2 A5 BT — R AR (RS
—IE{EE) - TEEE R MFERE—EE
Bate i e bEtE 28 8 MY hry—1E Y
oh o A SLE AL E AT o T A
B BRI - $EH g e Yt A5 B
—EYa % - TR fEENE
—flEEa A L — R - PR B
fEpf R LAY 8 fEfI B — > SEAAEEX
Bl R A7 L A Bl ity — A A = R
EBER R LRy 3000 ZF) o B8
#2000 Z2MHUECIEIRH - RS = E 28
—iR T E DU i R - SR
36 ERIEY) - 5 Maf @S 2B - B Ry
I IEHERR -

6. JirtE ¥ -

AR (e A T A )G S
FifEZ£ | (separate-dimensions version of the
DCCS) HEninit - FaE B R A
AEAN[R] 53 K [ JE P R - 40 m] B8 .2 DCCS
PRSI R Friag BE 2 e — e 2 s 5t > —
fEZIAR (40 ALEE SATE — SR AR
FIGAR) - ERERHENF SERTHITH EdE - BhE

HERE I EERES] (Diamond et al., 2005) -
Yang Bl Gray (2017) HUEEHEE 2 (HEBE -
(1) EHRETATEYE - SB3 i EARB R
MR EF L E  (2) ERRVER - F
7A Gl B AR 5 — {1 K 20 48 {H Kapa S5 A
(2017) HYBHBHEH > SAEAER —EHR T
W AR R A IR SR R RELSE > ARBITZEIR L
SPGB ¢ R T W R 0 S
2 FR S ERIR SR LI EAEREER L R
RN A > 3 16 (RS - B A G5
FCEESEE < (A0 SEMEAREREMREE 2 )
BSEIE R (Rt 28R - fERIE
BRI ERE) o RO RETECEAE -
THEE AL R R BRI REA
(RLskEEf) - gk LRIk (IR
BEEBYT)) e TSR R X TR
[(RISSALHR] > e I = MY 72N €
%81 - BRI 2 EE il
4 BLDUHFE SR » R 2R A
By 10000 270 - RBEIE R R 5L 2 P 1

e
= HEiER

AL {1 ZE A BT R 0 1 ol 7 = 2 Y
KIEE » BB — R EETJhike ~ FEIEIRaE S
JIHIEE ~ BRI RRIEE SRR RER R
TRRyHERE b B T A B S R S B AT
4y S B/ MBS B AR AR RE T R2
B FERTEER  QETTRERIL EFs {F
% RB—ETRGSATAESE - &L
— 197 2UHEAT  ASE R A T e B
Bl bl — AR S T55 - RIHAE KL EFs fF
EEEG =R (1) 188 - BERg
EBEEEEE  BOR S EANTEI TR (RS %
Fh (2) ¥ SAERAE LR BGEE 80%
IEHERAYEAAEE > DUREORIL L 1F 3R



BRI RIS S R i L A B R S B TORE B IRERE D BRfR - 41 -

IHET = FiREEA (3) IEAREEL - ik
E R B R AT - R H B 25 R
Bt EHTECRERTY - BEFERA RS B
SXRENE - R XOREE AR
A% fESE -

MM~ BRI

AR a3 ik B Ry SPSS 2 29
R BB AR B B A R R M TR 0 0
R 5 B B P 5 2 e R R R 1% A
i e ESE o SPE IR ERFEIRE R - R
Eckner % A (2010) HYEEBHUR > EHER
RS E i S FE R R R E 22 /035 200 =
FLLE - $81E BRI 200 ZFH9 M5
1% HED 1% BRI -
HR - Mot i 2 EFs {ESE K8
R RE M - B FEE SeRE IR A
( Distribution Shapes Examination ) {7/
{E (outliers) HYIEER » JLMHIBRA Y 1% Byt
Uit fEL - $% > ARE Kline (2005) % R 8 4&
BHEAN 3 A REAEEHME AR 8 FobilinryFF
HREM - AWFFERR TR TSI
2 BIMbRAIEE B S (GES b 2
Ry Bl & IETE SRR ARG By -2.97 5 I 53
A Fs 9.30 B 9.05) » HERKEATEI fRREFIE
FEVR N B M A dE ] - DFFeE 2 gt
BRZ VRN R I TR - M
R H L (IERER) - @ S s
> R R BRI T A R T e o
W (FEE R A2 22 Ry 2 IETESR IR RE 53 1]
Ty -1.40 B -1.54 5 iRE5T )5l Ky 1.52 8L 2.01) -

HEER

AT B e A RERR ST DLD B TD 5

HPYIERZ L EFs (VI > DURHEEESHES)
HIRAGR - IRIBANTFESR H & RITERT FERTE -
o IHERT AT > HAE R AR

— MR E EFs fFRZBER

FEPA WA e 2 - R < ik it f 4
BLEREE R WET TR — 2RI A
TR GRS BT (ANCOVA)
1 3 SRR 5 2 ik M A FE B E e AL
% 3ATHLA] (DLD ~ TD) FIfESAER (38
B~ ST B EFs RELZHR - H
HE A Ry S T AR AR - (SRR R AR AR
ARSI o AEEIT IR SR AT 2 T - BT
F AT R R A E P (homogeneity of
regression slopes ) f37E » WD ik & A7 f5
B Gl B EFs BRI &K R IR ESE
MAMARAR - NRFrER TSR &R
SRR E R - FIR5E EFs 2Rk
MatanZ 2 Frs

EeAb » BSERE e DABIA 7 SR B A b
B e BEAE AR AR B S RE (P 2R I A
FHe s SR T SRS <A A A
B o A SR BN R b B A B g [ e 2
HIRBIMET > F(1,53) =143 p= 24 2, =
03 o BRI » PRAE TR B RO il it
stk

(=) EBHEX

i SR B AN RS R AL 2 A AR 3
B 0 F(1,52)=4.62>p=.04" #?,= .08 » {H
AERIE SR Y SR B e 72 5 > A
F(1,52)= 115 > p= 29 » 2, = .02 {ESEHEA -
F(1,52)= 24> p= 63+ 1p,= 01 -

(Z) ZREIFEIESRE

{ESEIIEMER ARG s TR B i)
BRAFERREYFEBEERE - FILERY
SR 53 O T3 B - R T S FE



c42- RRBE IR

MRE o A RBUARIFIEERER 2 R A
AR EHFE - F(1,52)=.08  p=78 ", <

01 5 AEAFIVE SRR AU A 55 R E SE R 2R B
SR A2 A F(1,52) =110 p=T74"
n?,<.01; fEZEFEAF1,52) =373 p=
06 2, = .07 » FEF-35 SREH B 72 HO el SR 3%
B AHAIRIE SRR 2 R B AE AR
F(1,53)=.97p=.33> 2, =.02: AR
BN HIE A RBGEEE 2R 0 F(1, 53) =
6.76 > p = .01 > ip?, = .11 5 {ESERE ST
TES5 IRV ESER R B R 72 52 - F(1, 53)

#2 ML BFs M3 fitaiat

=30 p=.5972,=.01¢°
(=) BFEX

TE S IERER AT AT B ed)
BERAMFEBRYEEERE - KILEHE
JFAG ST SO T B R T S A
MEE - fERE R ERER R A AE
FARSEBEE > F(1,48) =30 p =59 2, =
01 5 AR E SRR AR BRI E 2y R B
FAaS M F1,48) =11 p=T74>p,
<01 ; fEZMEA  F(1,48) =144 p= 24>
n?,= .07 o TRV IR 72 AU R B - #H

TD DLD
M SD M SD

PR I RS 2 I B 1058.97 228.79 1147.34 304.70
EF=WAL( =

EE MR EER 2.97 24 3.01 17

R 2R FAEE IR 2.97 31 2.78 39
SR EZE

BT RTEE FHERES 07 01 07 01

EE BRI IERE 42.55 244.46 297.65 242.67

B R EEE Y IEERE 07 .04 .08 04

TR 2R o TR R e 268.70 311.23 373.78 267.26
I

S REEEY RS .02 03 .03 .04

BE R RIERE 136.19 95.23 207.19 141.87

TR Ry TR IR .05 .05 .05 .06

TR 2R Ry AR R = 147.70 202.21 222.47 153.36
T TAEECIR

SE e Ry B IR 90 10 85 16

2= Ry TR R IERER 72 14 52 14
AR

sh e b EIFEZ IEMER 89 15 76 17

R ZEM By I EE 2 IEHER .78 R 1 55 15

F AR ; * RFR S R



TR R IR VR S R vl

IR SRR 2 22 AR FASERE » F(1, 50)
<01 p=.96"12,<.01; HBIEEMELER
FHLERE =R 0 F(1,50)=5.12>p=.03 >
2, = .09 ; VESERAVEIA S AR R (SR
HERTE 25 > F(1,50)= 26> p=.61 12, =
01«
(M) EFHIIELEEE

TEIERERAAS KA BL - A RIAIESE 8
A2 R HAEREREE - F(1, 51)= 1487 > p <
01 7, = 23 3 MBIRIME SR AR E 37 T4
FLIEEZERY R B 2 > MR - F(,
51)=11.40 > p=.001 » 2, = .18 5 {EEAAA :
F(1,51)=5.56 > p=.02 > 5%, =.10
(&) SRR

DA R - B o A R RO S R A
A SERBI AR - MRIRITESE R 2 22
HAEAARZEEE > F(1,44)= 96 p= 33"
i, = .02 5 TEIERERATRE RS - fHAIFI1ESE
R SER RET B R RS 225 - JH
F(1,44)=11.05 > p < .01 » 2, = .20 {ESEHFA:
F(1,44)=13.47 > p<01 > 52, = 23 ¢

—BEiREZEREIR - EFs M5
RMFEERIR ZABRAEFARIE D

4% LA Pearson AHRH 73 AT 4R Al B 523t 0l
HE S (it g s Bt e kEE
By ¥ - EFs Bl sl g - Gk
o AR ERGE AR - B
B R B2 EFs fEEh S HE S D » Ry
T &Y EFs A5 BIEE S RBIHRME - HEER
E S BT T RERE AERIRYE o BILER S HOARET
SHTEERA TS 2R R £ BFs 7ES &
PREAIE

FERANER 3 Fros > AR =B 7 ik
S A7 B A SO e B R TEAH R
(r=32,p=02) - fE/EIRaE 5 vl

BRI S B TORE B IRERE I BRfR - 43 -

B EA BRI FOE SRR AIRE
BRI IEAERE (r =31~ 41,p<01) - A1E
T 22 i Ry /Y BFs RS A » FEJI1ESE
MR B e B A 2 E B P T
FHE (r=40 ~ 43, p <01) - BdEE LB g
FIFGE S BB R EAER (r =26 ~ 31, p
<.05) o SHHIHNHI {5 i B S 85 7 Bl A
FHE (r=-30,p=02) HREEFRE (r=-47,
p <01) FEHETEAMEM - BIEEZIE
TR BRI B (r = -27, p =.03) FIERE

(r=-36,p<01) ~ 3EiEFE (r=-34,p
=01) EHFEETE AR mEMEE
TR I EH S 22 BEE A FGE R P S &
B (r=-30,p=02) - BEH TIECIEMESE

ZIEMESREA GRS B IR E ~ RERE AR
EEEEE S M IEMEER (r=55p<01) -
W RE S IETESR N B S P A 2GE ~ 38
RPN PO B T IEAERE (r =39

~ 49,p<01) -

22 DURS g S0 Rt 20 b b B A 2 S 5
IR TR » EFs 2 R 5L B S R AL
REJI A BEE IR T » LR VB 43 A
AR A8 T Ry Bl MG E A Y B AR B G » 1T
TR AR A S B AR P HUAAE B T
FIEE SR AETT (SRBARE » 2006) » AHF5E
F R T 22 R £ Y EFs RS, #
B EAGRAGEARBNEZE > Hai2
PRy 38 26 EFs @ A A HE Ry SR AIThRE
RGN FERERINEER R —E X

(e.g., Kalliontzi et al., 2022 ; Kapa & Erikson,
2020) - P A RERF TD A1 DLD #H B>
M7 o BER B T fi# BFs THMIRMH R EES
BRI S[FE > Al S TaEE 2R AT ~ P
JIERLRFRE] o U EERY DLD FH A B € DL B
TR R AT - KL TSR R 5 B & OF
ST T WEAH 5o B 30 S AVE A= SRR



o 44

RERBE IR

3 GUETS RO ~ BUR RS 420 EFs 3 B S AR RE /1 2 MR BR I %

1 2 3 4 5 6 7 8 9 10 11 12
1 it e a8 -

2 JERESCARE 16 -

3 G B T 21 41

4 FEGE 26 31% 8l¥k -

5 X iE IR 32% 0 31% 77ERE . 77E

6 X ihFE 23 34k JPEE 7wk 0%k

THES 09 27%  40%F 43%% 3% Q6% -

8 SEHIHIH] -22 -12 -03 -20 -20 ~-16 ~-28*% -

9 SEMAHIE] © -04  -17 =19 -30%  -09 -47%F -33%% 3wk

10 £ 06 13 -27% -36%* -21 -34%% _18 16 .10 -

11 25 ° -01 05 -18 -14 -13 -30%* .00 .01 24 A4

12 T TAEECIE 15 22 50%% 54%% 55k 54wk 3Qwk _30% _33%k _4]k* _DO¥

13 Hiiffa 34% 0 D8%  4Q¥k 3Qkx 4Dk 45wk 3Dk D5 3Q%k _43%k | 33x  A(pkx

=k p <05, % p<0l.
CREFIEHERZE P RBREHE =

FMERERBIEARE Rl R g
A2 2 > £ Kapa B Erikson (2020) [F]
i & OF TD F1 DLD [ #H A B Jig 3 5 53 47 75
2 FEER—FE g et AR (DLD R TD )
Foetil 38 - 540 - FEAHBA TR 3 R EGE
SO R S B A AR T B
HiEMEE B EC R S REE S TD
FIDLD i B G RAIGEARE ) B2
(e.g., Dethorne & Watkins, 2006 ; Pace et al.,
2017) - {HIESE g B IR AR 5 i B VTR
47 K227 Kaushanskaya £ A (2017) B
Kapa Bl Erikson #9437 /5= » 7EF& g 53 Ay
DB AT S DU TR -
MRAE -l B G B A% rh 0 i 4% £ H Kapa B2
Erikson [&J&BERHINEFE - AR SE TR TR £
AWIERF Ry (1) SB—FERim AR (2)
FFEEWmATREE (3) B=FEERA
iR ZE Ry £ BFs 7E3 | %675 - S[EIEE
FEAEES] T R RIFITS S E N 52 1% » EFs

TTRE PR 5 B B B AR A R B AR B o el
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3 oA TR IR IERESR , > BEn
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et 4 et T EPIERAIERERE
SR 5% MOfERE ST F(1,51)=6.08, p=.02
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oSBT © pAl AR
T ENilE BB F1E AF{E R AR
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HIH

4.76, p =03 « FEIEFRGEL 2 HEREERA
EFs {E38 I8 » F A RIRER R 3 ki
J\ TSI S RE R, BN 15% AR

B 17 F(1, 50) = 18.53, p<01 Hee "EM
TESEMIERER 2 | Mo ER 4 - BN 4%
MIFERE )] > F(1,49)=4.74,p=.03 °

17 = n-.l-nHB

— ~ B3] DLD R ERY EFs RI]

IRIEAER - AT Bl DLD K BER T AERF
TR T ) L BB TD [R AL -
BRAE AR = A S 22 ] Ry RO ~ B8 AR
O TR AIRR AR S A KRB TD [F B
V& [CWRH EFs REEA R RIRAERE = i
JB R 2 M EFs [EHE o LLRGERAT B SM R

(e.g., Kalliontzi et al., 2022 ; Yang & Gray,
2017) - #EB{E #EGE DLD 5 # /R BB EFs
ERPES -

AN 5E DLD 5 8 e Rl s B R )
RS R BB TD [AIEAEL - ARAMTRER?
MEEAEHEY) - Hmt IR SR ES
FRE - 35 B SMET % Wi e 3 B 22 Ri DLD 52
HARRBEREEIERCRIRAE - HE
VISEE L P YN 2 SN Al AiDRE=waRiilL

(Kapa & Erikson, 2020 ; Kapa et al., 2017 ;

Spaulding et al., 2008) - T A W 5% & fif 3
i 2B B - K ALK DLD B

B AR Ry A B P R AR R Ry R 5 (e,
McArthur & Bishop, 2004 ) » [5] [A) J 2% TH &
AR R M BB o0k 1ok O R B
¥ DLD S g Sl Ak (BRI = ~ 21
3% 2010) - [Rk - 53T DLD 5 s 7R B 8
TR ERBURER 15 BN HTEE

SRS e S B TEREEL IR

ENIZRfR - 47

SRR BRI © ifn AT Ry HEER DLD 5d 2
Pass PR N EEAY s PR S BRI
it SRR ] S D BB P RS T VR SE R 5E
AL (Boerma & Blom, 2020 ; Spaulding
etal,,2008) - HEARH RTHE I EE RIS
ARG 3B AW FEAE R S HF DLD B
BRI R IR RE T B EI A - EME
FHERE - MBI A 2 AL
A AEFEER - AHEA TD S EHERHE R
TERE 5 I R T SR (1 52 22 R V) i B
FH{EL - DLD 5 28 $F74 B E Al i G i 58 22
FHIEHUE LLAE S USSRy AT -
AT LY B R R F
% 3% 31 DLD 5 B Ay (=R 72 B TD B
BARML » AHH S R 2 AR TD 5
B o g =15 DLD 5l & Al B {E 3 H AR A
FHERARY 18 - AT fEI A BIRF AR > [
I R SRR < [ SR SZHF Spaulding
(2010) 2y DLD 5 Bl am e -
A G825 W 28 R AR A A FH R
19T EY) > L USER G H S = e H
b SR AN IR EEE AR I 18 A
FERI/EZE b (Laloi et al., 2017) -« [RIJL - A
W ZEAt s & - B35 2] DLD 5 & A7 i B
EYEE S B B YRR - TS HER
HT-HEIG > TR LI RYIRF R BELRS JHET THE
BN o SR ASHE SR B H 3 A 31700
YT HENRBA T2 BEMRELE
Hif DLD b B TERESRA S E S B E7 B TD B
HEME (Kalliontzi et al., 2022 ; Yang & Gray,
2017) - EEEEARISE ] EEEFEE R DLD
SLEEHRPUA LY TR S RERRF [T - DU
HAHTHIRCR -
A 5 % B % 35 B2 i DLD 5 w8 A i
1R B B ST 3 S R B 22 I R AR S A TR
BIK B0 7 bit 245 3 DLD 5d 8 A B2 1 B
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TAERCEERE RIS —2 (e.g., Vugs et al,
2014) - EESRA A BOCER % B 22 Fif DLD 5
A 5 22 R TR R bRy RB B
¢ N3 B DLD 5i 3 # g8 R BLEL TD [A] {5 4H
L > {HE A — 4 # DLD Sl sz EE S
e T e L L o SR - R R PR A P i
Y DLD b5 2 r it 8 22 [ 0 TAERC I e
FI PP R AR R B A LT RE S
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I BB EIREE IO SR e
Bz DLD 5o B AYEE S P i S A R -

e > AWF9EE 8 DLD L E1E
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AR FE T I 1 HE P B - K GO R A
o B SERT Yang B Gray (2017) UL
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(] Rp g B R R B AT REME -
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(411 DLD FHAEGE 5 FIibi 8 22 ks 1 09 SE 87
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FOERAIER SRR = > BRI 5L B8 B FH A
A fiE S G ' 3 v R B R R R A B

(Cragg & Nation, 2010) 2 & 5k IE 2%
b B B boh Ry A AEEE S a3 RF I (Zelazo et
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(43 R AT e 4% F11 7% 8585 ) 5 i i
(EFERRIEMERE ) ERFEIEERER
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AR e B fEHE B

P S SR B S b e A e B A
MG R ER - Sy e B A £2
HVIRF - RIS e Z R A
AR o H— R ERNGEE R
IR > RIS B C ARG AR - B R
PETHIN AEE R B - BT & H AR
R AIAIG TR - DU HAEAL (Bishop
etal., 2014 ; Indefrey & Levelt, 2004 ; Mirman
& Britt, 2014 ) < [KlIt - FEATE BT -
BRE D HLIERE B A PR H G5 - RSt
FEE IR T I B AR BT T FR 42
FMRERE - B ZE R B S B R R R R &
FIRETH M A s B2 K B (Macroy-Higgins &
Montemarano, 2016 ; Yu & Ballard, 2007 )
41 Macroy-Higgins Ed Montemarano (2016) gt
B 1145 2 BLBERE SAANTEL 11 44 TD SEATH7 3
2R ER - R R ERET] - i
PR BLERE SR R AT S R B (5
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CEVAIE B =b: P o ey e A oy S ERSSIN|
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B AE AR E R B B A A R IRE R
AR RY) - D& - 5
TR B BREAY AR
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BITR] TS H R RE ST -

AHIT S e BRI A B e A G AR R B
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e an s fe U = T RE (e S Frl B YR
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W SERH RS A R HEEE R RS
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TERBIAIE K » KIS SR B i i SRR [ e —
B0 HHI R FHE 5T B A 35 vk £ T BR Y R
Bl H—mlpeli it g imasoz s (&
AW 0E B ) A S B HIH 0 AT
QR - TR 5B R B AR E A 5 T B
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Fit e WO S0 8 (DU A Bt 52 B9 I 1 3
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AW 55 % B S AR RO IR R AR 2
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19 GEM f21 » 38k TIERCIRAE B B GE
EE R - 51 GEM B HER s - & H
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(1) Bz ireE 5 NS AERHE LR -
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TR AY SR > PR L IRF Y T R A
BERiBE » FREE AR RBUE - A - GEM
AUt FE VR ) M A& TR IR %
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Baddeley, 2012 ; Cowan et al., 2012) - 3£ &
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HE AT BE B A I 2 it 328 FH Y A B ARG 5 1
B H BA o SORKHR BRI M e iy 5l B
B AE AR 15 3 5 B st O A R R 8 S AR A

( Shokrkon & Nicoladis, 2022) - Kalliontzi
FA (2022) ZEBEHAESE TN TD H &
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Hfgge S  HA R EER R 6 TR
EAIE A S E g - ROBUARW e R RE H
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(e 2 LB BRI B ) s 3 » AT RE L ERE H i
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B (AR ) A TR A RE A
BRI TE IR AR S T s B -
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(19 EFs e R 5 28 o0 A~ -

i m S I R

ARBIFSE £ B B R SR S iR AR
DLD 5 E £ T TAFRC I R R e 1
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Abstract

Rationale and Purpose: A growing body of evidence suggests that children with
developmental language disorder (DLD) experience difficulties in various aspects of
executive functions (EFs). EFs are a set of processes responsible for goal-directed behaviors,
such as inhibiting distractions, updating information held in working memory, and shifting
between mental sets. EFs develop rapidly during the preschool years, and they have been
demonstrated to be crucial for language development and for school readiness in areas such
as early literacy and numeracy. However, most studies on EF deficits in children with DLD
have focused on English-speaking school-age children and linguistic EF tasks that require
children to apply their linguistic knowledge to formulate a correct response. Thus, whether the
poor performance of children in EF tasks is due to language impairment, EF deficits, or both
remains unclear. A few studies have used visual tasks to reduce language loading; however,
their results are also inconclusive. To further explore the characteristics and behaviors
of children with DLD, the present study first determined whether Mandarin-speaking
preschoolers with DLD performed differently from their peers with typical development (TD)
in terms of sustained selective attention, inhibition, updating working memory, and shifting
tasks that required linguistical or visual processing. Through comparisons of the children’s
performance on linguistic and visuospatial EF tasks, we clarified whether their EF deficits
were limited to the language domain or were domain-general deficits. Furthermore, this
study investigated the role of EFs in the performance of Mandarin-speaking preschoolers

on receptive and expressive vocabulary and grammar assessments after various background
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variables were controlled for (i.e., group membership, nonverbal intelligence quotient [1Q],
and the index-of-social-position [ISP] score of the primary caregiver). Methods: Twenty-
two children with DLD who were aged 4 or 5 years old (14 boys and 8 girls) and 44
children with TD (28 boys and 16 girls) were matched by age and gender. All participants
were recruited from public and private preschools in Taipei and had to meet the following
criteria: (1) normal hearing; (2) native Mandarin speakers without any history or diagnosis
of neurological impairment, psychological/emotional disability, motor disorder, or attention
deficit hyperactivity disorder, as reported through a parent questionnaire; and (3) a nonverbal
1Q score (measured using the Test of Nonverbal Intelligence-Fourth Edition) of >85. In
addition, information on the education levels and occupations of the participants’ primary
caregivers was collected through questionnaires and used to generate the primary caregivers’
ISP scores. The DLD group comprised participants who scored at least 1.25 standard
deviations below the norm-referenced mean on three standardized oral language assessments
(i.e., the Preschool Language Disorder Scale-Revised, Receptive and Expressive Vocabulary
Test-Second Edition, and Diagnostic Test of Syntactic Ability for Preschoolers and Grade
1-2 Children in Elementary School). The non-DLD group comprised preschoolers with TD
who had no history of language intervention and scored above the norm-referenced mean
on all three standardized oral language assessments. All participants performed a series of
computerized EF tasks that assessed their sustained selective attention, inhibition, updating
of working memory, and shifting. Each EF was measured using two methods, namely a
linguistic task with a higher language demand and a visuospatial task with a lower language
demand. Four two-way analyses of covariance, in which group (DLD vs. TD) and task type
(linguistic vs. visuospatial) were independent variables, were conducted to compare the mean
EF scores of the two groups. Pearson’s correlation analysis was conducted to examine the
relationship among EFs, receptive and expressive vocabulary, and receptive and expressive
grammar. Finally, a series of hierarchical regressions were performed to determine the
contribution of EFs to the participants’ performance for receptive and expressive vocabulary
and grammar. Notably, only visuospatial-based EF tasks were included for correlation
and hierarchical regression analyses to eliminate the potential confounding effect due to
language demand. Results/Findings: The results indicated that the participants with DLD
performed worse than their peers with TD in updating working memory and performing
shifting tasks, regardless of whether the tasks were linguistic or visuospatial. The DLD group
also performed poorly on linguistic and visuospatial inhibition tasks in terms of response
time but not accuracy. However, the two groups performed similarly on both linguistic and
visuospatial sustained selective attention tasks. All participants performed more favorably

on linguistic tasks than on visual tasks. This result may suggest that children apply their



language ability to label stimuli and regulate their thoughts after completing EF tasks; it also
indicates that visual tasks are inherently more difficult to complete than are linguistic tasks. A
correlational analysis revealed significant correlations among visuospatial EF tasks, receptive
and expressive vocabulary, receptive and expressive grammar. Hierarchical regression
analyses revealed the following results. First, sustained selective attention accounted for
4% of the significant variance in receptive vocabulary after group and nonverbal 1Q were
controlled for. Second, after group and nonverbal IQ were controlled for, sustained selective
attention explained 7% of the variance in expressive vocabulary, and inhibition (accuracy in
the Simon task) explained 5% of this variance. Third, updating working memory explained
3% of the variance in receptive grammar after group and background variables were
controlled for. Fourth, after group and nonverbal IQ were controlled for, inhibition (response
time in the Eriksen flanker task) explained 15% of the variance in expressive grammar,
and inhibition (accuracy in the Simon task) explained 4% of this variance. Conclusions/
Implications: The overall results indicate that Mandarin-speaking preschoolers with DLD
exhibit domain-general EF deficits, including challenges in updating working memory,
shifting, and inhibition. These results align with those of studies demonstrating that English-
speaking children with DLD exhibit domain-general EF deficits. However, the participants
with DLD performed comparably to their peers with TD on sustained selective attention
tasks. Moreover, each EF contributed differently to different aspects of the participants’
oral language performance even after various background factors were controlled for. The
participants’ ability to maintain their attention on a given target was crucial for their receptive
and expressive vocabulary performance. Their ability to suppress irrelevant information was
crucial for their expressive language performance, including their performance on vocabulary
and grammar. Finally, their ability to retain received information in their working memory
and simultaneously update and manipulate this information with incoming information
was key to their grammar comprehension performance. These findings suggest that the EF
deficits of children with DLD can impede their language development. Thus, speech and
language therapists and teachers should pay attention to the EF performance of children
with DLD and practice caution when administering language assessments with a high EF
demand to these children. Studies have increasingly been demonstrating that EF training can
not only improve the EFs of children but also enhance their language performance. Thus, EF
evaluation and training should be provided for children with DLD to enhance their language

and EFs effectively.
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