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Purpose : The purpose of this study was to identify the relationships among executive functions
(BB, theory of mind (ToM), and language-based problemrsolving in children aged 5 to 7, and to
investigate how these relationships differ according to vocabulary ability. These three cognitive
abilities are considered critical for children’s social, linguistic, and cognitive development.
Method: A total of 50 children aged 5 to 7 participated, including 14 children with
vocabulary delays and 36 typically developing children. Participants completed a set of
tasks assessing three core domains: executive functions (working memory, shifting, and
sustained attention), theory of mind, and language-based problem-solving (including tasks of
contextual or cue-based inference, causal inference, emotional inference, problem-solving
inference and preventive measures),

Results: Significant differences were found between the two groups in executive function
tasks, ToM tasks, and the problem-solving inference and prevention tasks. In the TD group,
sustained attention was positively correlated with contextual/cue-based, causal, and preventive
inference, with no significant associations between theory of mind and language-based problem
solving. In the VD group, working memory and sustained attention were correlated with the
unexpected identity task, contextual/cue-based, and emotional inference, while theory of mind
was associated with emotional inference and preventive measures. Regression analysis showed
that age and expressive vocabulary were significant predictors.

Conclusion : Differences in cognitive resource use by vocabulary ability influenced task
performance. This study offers meaningful insights into the cognitive foundations of
language-based problem-solving and provides foundational data for assessment and
intervention planning for children with developmental delays.

Keywords: Executive function, theory of mind, language-based problem-solving, social
communication disorder, vocabulary delay

. M2

—

1%

QUTHE YA &ollA] ofdt ALSlE A Aol AHsHA ==,
£ 3o didsty] Ysiile BA Aol tigt et of
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AESHE 580 Q7 HHD Zurilla & Nezu, 1982; Klahr &
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A2 et B Al XA g, A W g g E 2R
St} QIE9 Psolut g, B HHE FEoIE TEHCE WA
S Owens, 2001). oFso] Aot ASH dozkgo] 2is|
Ax e 45 o2, 42 FY, 9T B 5 ot Aol
A olE wWiZiE ZAIE siEsioF sk Adol Sk thak A
oA Qdojad EAlEEAE E3t FRHo=z dWgshA Hrh
(Lemerise & Arsenio, 2000). SkAJF Adojs=of of=giZo] Y=
7% dojAE 9 ARRoA AAS A Har ol2fgk doid
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AN X2 HA(H35H H23)

ol

e ARA 24 A W] tigh ofsiut 1Al Az
2 4 AojZAjdoxe] AForE ojojd 4= IrHKaiser
Hester, 1994; Sturn & Johnston, 1999).
E35] ZNEER] Ao 34 "ol &skARt ol - A4
Hil AoE FAsHA L8ske sEolA TAE Hols oiFdEA
A ofsY Y oiEAEgeN W £ Hoplke it
(Fernald et al., 2000). °l&2 A& BARE & Q= 2435t <o
A F@S F= o @FE Holw, TAPR A0 &2o] He BRI 9
T S FEoks Ao ofEE Helrh gt ofsel Hls) &
34 ot HIRE #8S ARESKe 7o) AljFelar teiet ol
U A5 Uetdi= o3l 571 diZel olF HsiA olsista #
Fol= Zlo] o]f)7] wiEo]ciPaul & Norbury, 2012). ©J2{$t ¢lo]
A Alokog QI AojeAllaE Asl= ot ANt ofzt &
QU] AJoAkg = Aol Qo 419 Aol Bl FEkS 7
2 4 k.

olzjgt AojEAldg S S5t et A 4 4 BA
FEo17], A olf FESP|, WY FESP], 2ANE U
FEG], o 27|E =] ok olE B fEle EA
A% mefot, A o SRR, EAIE shastky] sl of
DA ok sh=A], TA AN ofd EE =4 A B2A, 9]
23k AL DAekA] Fo W ofgA sfof st=Alo] s &2
T ol5Y SHE B =TFow ASty ©E 2Z 4 Sl
89< WK &tk

229 Atolxe ol 22 dojZAlsdge] AdotsEat oA
QA ARR] - HAA g4avt EjtAos AgRnal By tE 53
o] A F=oQ1 QthAdams, 2002: Frizelle & Fletcher,
2014; Lee & Yim, 2019). £3] IZoA% uf2ol&(theory of
mind: ToM)}> ZH417F TF2 ER19] ollA 159 A2, 744, 9
TE FE28 4 e 5Y0E BRIY P52 olsiel A5 5= A
A Fozx I rAEI AISE 59 dde] A 9T
S SHHDoherty, 2008; Lillard & Kavanaugh, 2014; Watson et
al., 1999). ol&fgt HojA| uhgolE2 AR Wt oA gkle] 9
Lol S FESKL olF EYE /el A4 g8 MHske
Ao F8% AeS Sh, ojEAllaE R 71ds] Ad=rh
(Wellman et al., 2001). of&] A8 ¢ilof w=ZH, oFs2 4~54]
7R BRI ukg JEE olsiol] AlRkelH(Cutting & Dunn,
1999), 6~7AI7} =¥ ERRlo] A4l thE E7 WHfalse belief)
7H 5= itk 2 QIAstaL, Aol FAHARI Aol Hlojut A%t
S mefdk = YA HoHPerner et al., 1987). 18]3 7~8A] o]
EjAof Altmitt 22 ARl disiMe AR oE do= AT
T USS otk so] WK Carpendale & Chandler,
1996).

thgo|Eo] Wit ol Eefel dEit ARG St AT
Z-g5k= dhH(Astington & Jenkins, 1995), AthZog wnkgo]
£o| W5 P2 ofeZ EHY oA Folal MEBE=
of <oy, &84 FA4o] =2 A& UEHTHOIson et
al, 2011). &3] QdolsE2 whgolE Ige] =3 d&alle
&2 B1EEg(Milligan et al., 2007), AHH Aojsd, 48 9
B4 o3)gy} 2 ATAS Holw IFoAL E3] Al Al

& o

A

50

oj3jo] ARE I YT Aol Aoty B UEUcHFarrar et
al., 2009; Schick et al., 2007). @2tA of3] AR&o] Agto] 9
L ofs2 Aoy 9 RIS YA AHE dEol= b o
H2Z 27 =1, ol ARE wWEoi] dgdt oAAES W

(Baron-Cohen et al., 1985; Cole et al.,, 2004). 124} o]
gk A AdoM= doisE ol9ox ARl Aezakg9] o]z,
A olafie] ARt A Afae] Agk 5 o7 S Agt
o] EHog yehir] mie], W& usolE o] Aoy F
oM WERIA, B2 H|IojH Y B4 fEQIAE £t S
Asl7] ofgrh= AL Qith &, 7129 A A4Rte 2= <o
A QgQlo] mfZol27 AojEAlidg ] mX= JFE AHFe
& gRlst7| gt

o 2 AFoA o offEER A ol ANk A5
9 - "8 olsle HEEo] glov, ofFsEolARt dudes
AghE Hol= JdoE mhgo|Ed} AojEAsiEae ol JF
£ & Sl UE I WRlo] HAdtEo] Qitt. olFet EA ¢
2ol o3I GAA ofe-Z 7IE T Aol SAEUE ARE
QIAA - ZAA aQ1E HiARE A, 0¥ Ao mhzolE WP
Ao7]et A EH | wA= RS Hrt FusHA T
= A7 Adolgt & 5 Qinh mEA B AT ot |
HgoE 3 7|& migolE AT ARE NESHHAR, Ao
% o1Fol =3 FHPIE 71 ofso] ofd &5 HES Hol
AE FAHoE gelo R uhgo|E-Aol-¢1A] 719 AAE Hrt
AgsHA Fgstaat gt

ES, AojZAIZAg T vhgol29] WA YF7e2 F
g A EdiE 14 Q1A &5 At 234 gL T
th(Baddeley, 2000; Burnel et al., 2021; Wilson et al.,
2018). W7]s(executive function: EF}& HAFHAA A
3E= 8% X FEoR, Heltls 4o ag&FoR HE
sta o g9l AL AZSHAY EAE sidsclks 59 dER
HFL FYPol= d EFHo|tHBarkley, 2000; Friedman et
al., 2008; Miyake et al., 2000). £3] FoJA gt JHE
Eotar sjAste] AekE SHofof st AoEAZE] 3lof
A AY7s 582 & JFS 7|AH(Baddeley, 2000; Yim et
al., 2020), "RolEE FASH F&3f FEot= vk A&H
07 HofgtKCarlson et al., 2015; Wilson et al., 2018). o
ad, €9 95 IAE $Ps] YoM Asid w2
AAlst BRIY BHog Hish= e, AL FEE YAF
o7 A%-zAsl= AY7|de] B4Hos gFEHDevine &
Hughes, 2014).

Y7152 AA7|A(working memory), AA|(inhibition),
A% EE= QIRAF F94(shifting/cognitive flexibility) 59
sl 84 FAHEY, oldt 752 FYH(controlled
attention)]l 7]8ksto] ZE3cHGaron et al.,, 2008; Miyake
et al., 2000).
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O3 2EXA Ofs LYt OtF9| ANZHEHZH L /IS H 050

HY7159 st 84 F AA, ZY71YL ofzo] At e
RS dAFow AFelal RAle 5YORE g7 o oy ¢
TANE, F24 Alael 22 ARl A e ¥tk
4 %93 9% 3tthBaddeley, 1986; Just & Carpenter,
1992). ZAA719L olg #e| 9 A= 49 842 3¢ 1Y
7)(central executive)?}, 22FZ(phonological loop), A&zt
AAXHE(visuospatial  sketchpad), ¥ L=7|(episodic
buffer)9] 3}9] 842 o]Fojx|=t|(Baddeley, 2012), °o] & ¥
34 4571= 3ol |(chunking) s &3 AIgHe &% HAst
o S2FEO} AL AARTEA T FHe} 71E ARE
E%}O]-Oq 8707 ARE AT 4 Y=E E=THYim et

., 2021). #9719 9 43y 9%l sHEATIRE S
157]77}7\] A&H o Wgstn, ofg] Ay Aol mEw Aot
9AQA ofs2 G ofsol HlE oldt FEol {oH|sHA
3o Aoz YeEPgtHArchibald & Gathercole, 2006; Henry
et al., 2012; Leonard et al., 2007, Redmond et al., 2011;
Yim et al., 2021).

4, A% 5892 AXNF {FAGolz i E s, hﬂS’JrOHE 4
of Agstr] st ohFet e € #2E fAsHA F8E 5
= 52o]tHGaron et al., 2008; Miyake et al., 2000). Ak
g2 SPA7RE g7 o|277HR] A&Fo=m HEsh,
ofdg A4 ofs-2 A I ofsol Hlsh o]zdt o] Atk
Aoz YepttiMarton, 2008; Pauls & Archibald, 2016).
g AFoflAE A #st 7lE 5 IA|(dimensional change
card sort: DCCS, Yang & Yim, 2018)9} Zo] thalglz] 2=
(multivalent stimuli)¥ X 7+ H¥Hextradimensional shifts)
< 875tk AZE A IAE EEsto] dedoidol ofs9
A%t sEo] ALY ofsiETh oo ¥ AZ gl 5= 5l
ItHKapa et al., 2017; Yim et al., 2015).

AR, o2 tiFEe] HRAZE ofzl, 7159 7|5lo] E

= ARl QARso|tBaddeley, 2001; Cowan et al., 2010).
Z«]Eﬂg ARk 85F AAHoR Hie ToME Aojd A= A
o o0 RS FoHA HH, 8= o] Q1 Aljt

o 82 2 A= Xﬁ‘ﬂ Sk o 2AVE stk 2

1’4(Mor1tgomery et al,, 2010). oL slg77)5E dg7]of o]

2R HAZ o7 ‘fl,__]"j"]-hﬁ](Ebert & Kohnert, 2011; Finneran

et al, 2009) A& F9F(sustained attention)S H7F5F] <5l

Track-It ZA|(Briksson et al., 2015; Fisher et al., 201495 Ak&

g o= A3 Atolla dofdigo] A AH ofse] A U oFsell
HJsf) 2j&4 FoJlo] W 7o & UehgtiSmolak et al., 2020).

T =90 =Y AdojEAsEs, ngolE, HW7le2 &
7t £g4o=w Agsle Ao ofve A= 71ds] AZEo] ofF
o] AA EAllE ol AHHQA FFE v THFrizelle &

rz: 2 off ;9 =)

Fletcher, 2014; Mun & Yim, 2021). &, 334 dol&As)
2g el AW S8a) gt HEE Asta 53st

o mlgolEg
ofof g,

olof £ AT of3isE 5o ulet ob5Y] WAL, B
Sol2, dlolgAlHae 4ol Ao]t LehteAS Sui, ol

o B8 i) ozel 45e HuLst

rh
[N
1
e
x

E 58 719] A Bas, nixjato g QlojEAs|dE S 7}
G & d&ohs 890 gLt g
ojo] g & AT AT A= thadt Zrh
)

A, oFsdo] B A 7HeFAGAA obE, Ut ok
A7), U8, oAl ES A ol [t Zolrt

2 A7 AEo AFsle o 5~7AY Dyt oFs(typically
developing: TD) 368¥ o3| ols{vocabulary delay:
VD) 149, % 508 diifoz si¥ch TD ofsd VD ofse
Y AgdollA EAsIGon, A5 72 1Fsto] At 1+ &
/o] FREEE MAAslrt. VDorsel Hat ¥ 77.4370¥
(§D=11.44), TD °Fs-2 74.507W4(SD=8.97)2 F= 1% 7t 4Y
o] BAACE o7t gtk HIYd As  AVD:
ME116.79, SD=17.78; TD: M=111.78, SD=15.52)% &7317]
Skl J—Eﬂr 7H-Iet ZHAASHAR(KBIT-2, Moon, 2020)%
AgZon HAES BF QA dge] A W9 Wel(-1sD
o) %= ACE EIHUT ol ofy F & ®BE o
AXHReceptive & Expressive Vocabulary Test: REVT, Kim
et al, 2009) 23, 803 E= EFFY H4vt BF -
1.258D o]l oFsg TD FHo=, #8013 k= EFHO|F
g F4 F ol &2 1 ool -1.258D "} ofEs-E VD A
Tdog HFsiglct. 84 Ad, of$g FARA VD He2 TD
ool vls) 73 o (p.001)F F8o13H(p(.01)0] ZF F
ojustA %2 H4E wWotth i By WAk Hio] wE
H e 2R (DA, A8, (3)AA Aol
= @71E BAA 5 ZAZE BasA] gtk dehd oAt

Table 1. Participants” characteristics

VD (n=14) TD (2=36) t p
Age 7743 (11.44) 7450 (8.97) -958 343
(months)
KBIT-2 116.79 (17.78) 111.78 (15.52) -.984 330
REVT-e 66.07 (15.86) 81.42 (10.84) 3.927 <001
REVT-r 63.07 (11.00)  76.00 (15.32) 2.873 .006”

Note. Values are presented as mean (SD).

VD=vocabulary delay; TD=typically developing: KBIT-2=Korean
Kaufman Brief Intelligence Test-second edition (Moon, 2020);
REVT-r=Receptive =& Expressive Vocabulary Test-receptive
(Kim et al., 2009); REVT-e=Receptive & Expressive Vocabulary
Test-expressive (Kim et al., 2009).

“pK.01, " pK.001
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AN X2 HA(H35H H23)

o A, viglol A5, EHIF L 8017 H4] et AR
& Table 19] A4BHsHE, 8 A% Al 99, vel]
EHoIF) L 58013 5] e FR Table 20 A

Table 2. Participants’ characteristics by age group
o) KBIT2

5 (=16) 66.81 (2.71) 104.81 (14.15) 75.63 ( 8.47) 68.00 ( 9.48)

TD 6 (2=14) 76.57 (3.85) 116.00 (15.62) 83.14 (10.18) 76.71 (13.94)
7 (n=6)  90.17 (2.63) 120.50 (12.42) 92.83 ( 8.13) 95.67 (14.09)

5 (7=3)  63.00 (3.00) 111.00 (27.62) 49.00 (12.28) 49.33 (11.59)

VD 6 (n=6) 73.67 (3.50) 114.67 (12.70) 60.00 ( 4.60) 63.17 ( 8.61)

7 (@=5)  90.60 (3.36) 122.80 (19.17) 83.60 ( 7.60) 71.20 ( 3.11)

REVT-e REVT-r

Note. Values are presented as mean (SD).

VD=vocabulary delay; TD=typically developing: KBIT-2=Korean
Kaufman Brief Intelligence Test-second edition (Moon, 2020);
REVT-r=Receptive & Expressive Vocabulary Test-receptive
(Kim et al., 2009); REVT-e=Receptive & Expressive Vocabulary
Test-expressive (Kim et al., 2009).

2. @7 A
1) s oA

(Hgeky 4371 A

271999 U3ty 437
o] EE23514} #HA|(word list recall: WLR)E AA15FtHChun
& Yim, 2017). Soi55343 = oksol &4 Wl 2AE A
9zt Ygolg F4E oF 5EEL =1 0]% 71 9Pt A=
gfof St= FAolt}. A B2 3014, 5014 TE, 504, 7
ojd F& BEE F 2680 FAF ;l Eq ol BE5Z

F ooy Hl =
A

=48 9ol
N

(2)7g A

A sEQIAY FAd)ye Brksh] s WEAS steR

% TA(dimensional change card sort: DCCS)E AAI5FA
tHYim et al., 2016). DCCSE= #&k o]A, A3} o]& Mg}t ot

A % 3942 FAE0] dor 2 9AE 72 Aestel
AZ 5T 4+ A BRI A4 ol BN AL
Aol upet BReka, WG oF WAL A3 R uf

gt 93 oAe A8 SR A2e FAE 4
g3l AZo] 1 AN wole meo] wet A3 BEs

i, Aol el g AlAE wols Az wEt A5E &

52

A=Y
S8 49 %& L A7 AN T EUE we

o A2 £ 9 28 ad4e UYshs AR S o
2 T Ao oA HeEETE HESE By a8
A AAA Az B eS ouishs ez SiAsH. DCCS
9] BFs4 k= PsychoPy-2024.1.1& &3 7ISHU. A Y
A= Figure 1] AAstAT

<Pre-shift phase> <Post-shift phase> <Advanced phase>

4 o &
& da 4o A

Figure 1. Dimensional change card sort (DCCS)

B)A&EA o8 A

&8 FoHE =Ho617] Yol Track-It(Eriksson et al.,
2015; Fisher et al., 20149)ZAE A&ttt AFE SHdH
3x3 Hid # 92 Fx AS3 WejA=o] ZZolH oks
olo] E7HA] F9g 7|&0 EX AF9| oF HEE FHdof
st TAlolth. B A3 el Aol g0ttt 4 Azt
o] ALpA HFWoIA BT ARIAH obES Fi; A9 miA|
g AAE 71oste] HAROIA dEFofoF s, o] 2x2
Hjguol 4719 Z2t7] g& Zgo] Yehdd obs2 Aol F
AP mofo] FoloIEA "mﬂo}b 719 S & u"hjr
719 AAbe QuhE9] Y99S 4 5}] s ABE=
A8 Al FA AA R 719 HAF BT gRkgRt —E"v_jo]'% 112
& ofo] A5 W 239 % < ARt E3
Track-It A= WofR=Fo] HF U HYoE AAEHE
Y 243 WA=l HYgo]l B tEA AAEHE ol £
Aoz FAE Aot L2 oFxA2 A4 10T
2 FAHol F 2080, 4 AA} 719 AAE EF g
5] R S 15or AT A A= Figure 29
A A3

1:1}.4_,0_1..

Figure 2. Track-It

2) ool B

& 27l 484 vigole s
L 2019014 A8E HAE Aoz siglom, e 72,

3 5 A 1S ibeh BLsA fAsE o

o AR 4T AHoIA R olshE ofdA T
25 BAgolt BRS A% Sslel AGSIUT. 1

rlr

712 A8 A7(Yim et

Lu

*l
oy
2T
A 0]
TR

fr r-in mx



ol AL 14 59 We A% 24 S We A 74
of 9let.

D12 EdEe T4

Ov-& A

g 2A FA(Perner et al., 1987)= £d W2 olgf 53
of gt HA =, ARl ofsolA WE e Hojax 1 ¢t
of FSlo] Sitty A=A, Aol AAE= F9lo] &9 S8l

=4, o1 US| e B2 Foo] S0 oAl Agshe
A, A ol FAIAE HAETH. & dFolMe W= AR
=52 9ol 1L oleY mEelE
M Y FES SATT. WS wA FAE 27HAME A-
A, IR AA-ER)E FEEC e, 4 dAe 4714 2
ol dieh ge Eeelth ofedt AP 1112 At & W
E 3, A AV g7 w2 2ol 9= oFselAl EolE
o oksel Y= AR & FHlE AES s, AR of
9 g2 7ISokedl orsd Wl weh R 13, ent
o< 0oz Fofsi, 34 842 7IEoR ANSES e

s},

@A olF

2] ol IA|(Wimmer & Perner, 1983)= oFzofA ¥
o] £ A7z AAHell: et Aol B ARE(): AR, A
D2 Y= A AFo] HZEolE Wi 1 e A7 A
CEZE DR AR &7 As B o dFo] A
AR, @A Aol &9 Sle AR dFo] B Eot
Aol Eof okl AZeh= A, i I olRfE &
ZHAlolt}. £ AtollA YA ols IAl= 27 ol T
g olF FANE 4= oH, 7+ IAl= 4744 E
Sttt o AL 1112 243t T Al ol
o5 At @7 A2 4ol Y= ol A EHA
. obgo] AE AIFT & FHE dES ot dAe
ol59 T 7|Esk=t ofs9 wheol wet AvkeE 13, @
Flyca=

#5190

1=

fr o wo g
ol
rlo

&8
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N
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ox,
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l
tlo
2

(224 €99 A

24 E¥ 9Ug FA(Guajardo & Turley-Ames, 2004)=
T Fo] A& et F AY Rl A8AE &71=H
oz olo] s Zzt9] QAFEel AHAYF &0 itk A7
St A7 48& 43 o|qo dis] galjoF gt B A4
22 S99 A= 27HA(AHA wo] BA, MF Fo] I
A F4=o] glom 7+ A= 37HA] RS ZFIT of
4 AT 1R ZFAT & AFA o] BA, A 59
A7 7 F2 4ol FEZ oFsoA HolErh ofso]
S AHT T FuE HES o, 9 AE obsY g2
715st=t ot el wet guke2 14, 282 032

Z Fofsie, 34 6dE 7IEer ANSES AESH.

Figure 3. Theory of Mind task

3) ANZHIGHZS x|

AofEAsl2g 2 ofelAleld A2 (Yim, 2023) A9
dRE AREste]l dasias. & o7fel A dRE ASAL
Zzte] £A A2 (D759 B vEe 4R ddos Qs &
AT & A= A JR, QoA 1t 2 A% B B
He] Zsol AT + e #A 4R, B)eksel 71 B AT
=0 QoM FET 5 Sl TRt Aoz WEst d £ 9l

- 7 HFER 379 2A| ARl AXEY, ofsE2 =A A
ol |71 J¥e Hil g 57H] sk 8110 weh Ao et
o AR/ EA FE2 A ARl AXE DAL} W olsieal
2L tte sEe YA/olF FEZ AROIY BFE I
WAE =2Fer 380 59, 2% FE2 dde #8e
ot FEdhes vHL, AIRNE FE2 EA A%l Higt 4
A A Fe 52, ITH2 AR B4 B%S AMst
7] A e Pee s8E BRI ok AP 1
2 4% & AP J9E HofFal AR s oke ANy
7 Folz digsial A7k oFsd] diEe S, Ak
2 utdE A 7] w7 k9 891 0, 1, 28e= A
St o 2A AR 57 Bkl 8/ke FAbsl] 10H2® gt
Ren, o7 Al AR FH2 90%elst A A= Figure
4o AATIA.

Figure 4. Language-based problem-solving task

3. A= 24 R Zit X7

B 240 P4 A=) 3¢ BESP] 948 Shapiro-Wilk
A AT Levene SEAVY BES AT FH, BE ¥e
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(one-way ANOVA)Z AAstglom, Hehd 7+ ob9] 14 7t
FEBAE EAs] flote]l mojs HE AJTAS(Pearson
correlation coefficient)g AF&EsIgItE. TSt ofso] 7H Qdol&
Asiags 7H & dYsiE o e 845 R 53R
A(multiple regression analysis)& AAISIAH. E A9 RE=
E7A BXo= SPSS version 31.0(SPSS Inc., Chicago, IL,
USA)7F AR 3Tt

4. M|

W)

2 Aol ARSI oAl A Al EFe] W Ak

o)

Aede8 A 4+ Ay Table 3, Figure 5~8% 2t}

1) E37|s DHm| 4342 x0|

Ut ofs  AGY woiEEI} I £ B
75.42%(SD=11.03), olFHEAA o} HAde] IA 45 Bt
57.31%SF19.69=  UERtor gt 7H Aot R Ay
©=17.084, p(001). ¥t o} ] Track-It A +3 3B
T 79.44%(SDF14.43), oIFEGAA ofs Ao IA| +3
IS 57.50%(SD=20.07)2 uUerger Hd 7H Xo|7h §9
SIATH AL 9=18.601, p.001). Lut o} Heko] DCCS IHA|
g & WP 1.65(5D=0.44), oIFIEA|A oy e

rflo rlo

NEEE B3] 95 Cronbach's ¢ ASE 4S5l B8 1t A] WS 4% WES 193(P049)02 eiton] Hg 7 F
o W4 QAE UuEgih 1 A3 ¢ AL SO WS ¥ olh SR, 973884, pX.05)
A e
W 7k AFE 242 Sl AT haRel 20%e] gk
1499 ol% ARE FA9lZ F23] 4 GAE SYhoR ¥

asick. AR AT S, AP AT AT
o W8S ¥ T Yt Aol A 19O Sk
W 7 AR ATA B 1 9T YB4E A 3
242 U TR 1002 Fto] AESn Avae B 3
o AeEE 97%3c
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Note. VD=vocabulary delay; TD=typically developing.
K001
Figure 5. Accuracy rates (%) of the word list recall task
and Track-It task in the two groups

1. O{3i50l T ZEHA(TD, VD) Hals, OHSOIE,
OIZRIGHZZ 442 Xlo| 24

ofsis o] WE Hhd AWl T, FheolE T, QlojE

Table 3. Descriptive statistics of executive function, theory of mind, and language—based problem-solving ability by subgroups

VD (2=14) TD (12=36) F

WLR_ACC (%) 57.31 (19.68) 75.42 (11.03) 17.084™
DCCS_RT (s) 1.93 ( 0.48) 1.65 ( 0.44) 3.884"
Track-it_ACC (%) 57.50 (20.07) 79.44 (14.43) 18.601™

Unexpected identity 37.50 (16.26) 64.93 (27.02) 12.551™

Change-of-location 71.42 (20.46) 90.27 (17.45) 10.673"
ToM_ACC (%)

Second-order false belief 40.47 (22.37) 47.22 (20.50) 1.037

Total 53.67 (14.46) 67.47 (13.41) 10.225"
Contextual or cue-based inference 64.83 (16.58) 73.71 (13.55) 3.814
Causal inference 75.39 (11.04) 77.16 (11.09) 0.255
Emotional inference 80.55 (11.27) 83.33 (11.72) 0.577
Problem-solving inference 59.92 (11.56) 77.31 (14.01) 16.994™
Preventive measures 46.42 (19.92) 64.35 (17.48) 9.798"

Note. Values are presented as mean (SD). WLR=word list recall; DCCS=dimensional change card sort; ToM=theory of mind.
"p.05, "pC.01, T pK.001
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DCCS=dimensional change card sort.
“7.05
Figure 6. Response time (s) of the DCCS task
in the two groups
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Figure 7. Accuracy rates (%) of the theory of mind task
in the two groups
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@2 S Bt ofFIEA Y obs JHolAZ 7] ol
TAQ Hto] 71.42%(SD=20.46)2 7V &L 7o) LEREO
H, LHO ¥A FA(37.50%, SD=16.26)%+ 2&4+ £ WS A
(40.47%, SD=22.37)°IA & o= ¥ S=g§o] A qlrt.

3) elotexiaHz

AR W B AR F2 AL 4 D ol
e el e & BTN, A of: e
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2 Usgor g 7 Aol R0 SITHA, 70.255,
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83.33USD=1172), olEAR o5 Aol W 49 HRe
80.550(SD=11.27)2 Uehtow] gk 7+ Aol ROl 9
HA, 970577, p.05). T, EASE 3 THR] e Lt
off gk 4ol WEE 7731USP1401), OFEA ofs
Aeke] T 4 WES S90WUSI11502 Uehton] ek
2 APt ROBHATKA, 6716994, 00D, ool che
Ut ofF Uk o] WIS 6435USIE1749), ofREEA
ol Hge] T 4 WES 46419902 Eton
Ak 2k Hol7k LB A, 4979798, pX.05).

=, olEANAY 3] A FolNE EANE 223 oY
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Figure 8. Accuracy rates (%) of the Language-based
problem-solving ability task

55



AN X2 HA(H35H H23)

2. Oj3ls30| M= ZEE(TD, VD) at7ls, O120I8, o
OI2A[cHZ Zte| A

1) gt OFE(TD) oMl 2} viol 7 Apiei
At o MetolA9] 374 WAl IS T,
DCCS, Track-12} 3714] whgol2 T4, 5714 lojeAa|ae
IAER/GA 22, B/ols 22, A4 F2 ZAN 28
ofa)e] S8 1t ARVAS Fokwgr,
L Ak oHEOIE A YL 1ol WA S ok

A9} Track-it (=332, p=.048) Qo= folzt %1 A
o] Lpebget,
AolgAEaLs AWl 7t WA AR/RA ZEa

Track-Tt 3A4(r=.350, p=.036) Il 82 o] Uepga, €1/
olf #Z3 DCCS HA|(r=-.331, p=.049) Ttoll= F3F Afho|,
Track-It ZA|(r=.409, p=.013) 7toll= A& Alo] YElsttt, o
AT} Track-Tt A1(=.422, p=.010) 7oll= A2 Ago] Yt

on] ojglo] thgolE FAIe} AolEAIEAY IA| Kl 9o
3 AL b oot olo] Tig ATkE Table 491 A
Astoiet.

2) 03U OtS(VD) THOIMS| Zk Ol 7 AhatA|

oIFIEA A ofs HeolAY 3714 HH7]s IA(TetEED]
& I, DCCS, Track-10)2} 37FA] HRgol2 IHA|, 5714 Qlol&
Aeide AL/ A F2, dRl/olf 28 48 52 24
2 FE )9 39 7+ JHEAE dorkslth

1 23, vh2o|23 Jy7ls ol W w4 IAe doly
3 IA(1=.637, p=.014) 21l FJgt 8A Ao, Track-it
IA(r=.570, p=.033) Ztoll FoJgt A Aol Yetslth. E ot
o1& A9t olEAlst A A 7oll= W8 Al AL 2
% FE(=.653, p=.011) Ztoll fefet AH o], 4] ol T
Aot o 7Hol (=595, p=.025) il |23t A4 o]
Bttt dolzAlsi2gd Jy7]s 1tolle /94 F23) dol
E234) BHA4(1=.668, p=.009), Track-it TA(=.573, p=.032)

Table 4. Correlations among executive function, theory of mind, and language—based problem-solving ability in TD

EF ToM

Unexpected Change-of- Second-order

R DECS Trag identity location false belief
Unexpected identity .056 -.040 132 - - -
ToM Change-of-location .032 325 332 - - -
Second-order false belief -.199 -.004 -.094 - - -
Contextual or cue-based inference 223 -.100 350" .037 277 .033
Causal inference 100 -3 409° 018 040 -.054
I};?gggizgli slrel;l Emotional inference 191 -.159 .103 150 -.058 -.209
Problem-solving inference 229 -.259 .230 -.002 .078 -.299
Preventive measures .029 -.056 422 .046 217 225

Note. WLR=word list recall: DCCS=dimensional change card sort; ToM=theory of mind.

“7.05

Table 5. Correlations among executive function, theory of mind, and language—based problem-solving ability in VD

Executive function ToM

Unexpected Change-of- Second-order

e DICIES Tl identity location false belief
Unexpected identity 637" .095 570"
ToM Change-of-location 132 -.384 -.094
Second-order false belief .018 -.379 -.457
Contextual or cue-based inference 668" 284 573 438 -.028 -.215
Causal inference 467 -.168 .260 512 125 -.243
E?Eﬁf:ﬂglesaiﬁg Emotional inference 718 270 600 653 347 000
Problem-solving inference 174 .145 .051 162 .048 -.322
Preventive measures 117 -.048 .307 301 595" 237

Note. WLR=word list recall; DCCS=dimensional change card sort; ToM=theory of mind.

"7.05, "p(01

56



3|2 EX|A Ofsdt LYt OtF9| ANZHEHZH L Hdl7Is H 05012 21| 2

7ol AA Aol yehgon Y 283 dojEE5 1A
(1=.718, p=.004), Track-it FA|(:=.600, p=.023) 7t A& 4
ol vebdet. ofof gt S Table 590 Al

3. MOI=HsHA=0 gt 4=

ofsEY dolEA A S 7MY & Al 5ol ofd A
QA AwE7] QI8 A%, oFTHEE, 78), A7 37HA
(s 4571, A A&H FoE), nkgolE, F HE
SUHSE o] U3l AEAS AAekT

1 Zd 3 BAKCE RoeH  UEReH
(7£10.723, pC00D), IARF HHHS oF 64.1%= et
(R=641, R=581). olgAsidgS 7k & e 8
k2 7, A oFjellt & AB(4=241, K05, HH ©f
(=437, K05 AojEAlfage] fost Ao FFe v
A Aoz Uepdth dHH, A&y FOES Hlol= Track-it
e BAKCE ROt JFE UEAE  dgkork(#=224,
p=.072), AoleAelage] digt 44 o] BFdS Bt

V. =0 o ZE

=

£ AFolr= T 5~74 ofsEE teE AYE, mhaol
£, AojEAI 2 IAE AAlska, ARE oRsdel o=t 3
o

g Uiro] 1 el guaAlel SRS Hlu BAY e o
ofRANABE 7V 2 At aolo] FoIoIX] Fohugick

R
A, ogisdol WE HdE de vlud 23, ofEgA
ofe2 & Aol +3E BE IA A AYLE oksE
g A Fde 7IEoR AuE)

Bt WF, 2ol E A9t lojEAIs A TAA = 4F SH
TA AT Hek 7F Zpol7} ERIE Yk

WA OlZolE IAY AL, 12 £ U IR WE WA IHA|
ot 94 ol A= oS UERA ofso] ALY ofsH &
OflA] W2 33S HYon) 2&F E3 U IAeME It 7 &
Ot o7} LA Yglt). ol=et Axk: 24 ¥ U A
12 29 g IAE =2 QAF BT doiy 845 xetol
o, gurdog oF 74| ASoA Udsk| ARt A A+
(Hayashi, 2007; Perner & Wimmer, 1985)% B35t ZAxjolc}, E
g 22 29 O I BRI9] U2o] gt E tE UEE FEd)
of sh= 1AM e} #Y 5HZ 86lEE, Ttk ofFsEY A
o|HTh= AWHARQl e foluf ERFAR QIR AP 589 S
o IA #EZ 5= ok w2 Aol 23 1 B ZAPlA
A 7F Ao} V] 92 Zik= o3 Fol A=t
7150t A9 =2 dolwet Idd E4o] widE ZAuela M
T Sk

AojZAaE A= EANE F27 A ZAof| gk
A 7§35 Zo|7F eyt ol=gt Aile AojEAIZEY

319 $¥ER Qs AAH A 70| thacke Y7 vl
Aol BT 5 9t BANE FE3} oM AL gt 4

g olgiE ol ket 9AE Bk 7hsd 2AE &5
A% ofjd MRS YAdlor she AR =2 59 AR A
< 8%ty 59] ot 3Al= o] AskA] ok ARE 7t
gotal wjg AnE Aok 582 E8E S| geo] A 7]
52 Bgal 2xA Al @77 B2 FriAtance & O'Neill,
2001). ol=fgt Ayk= ofFIIAA ofso] oz FEE Al
FASIL Bgoted APsoF sk 1AFAA QIR 87 ITA0A
olEeg Helthe 7|2 Ae: dXScHMarton, 2008; Sturn
& Johnston, 1999). 53], & AFolA oJFAZA|A ofzo] Al
TR AW7ls A AolA fooHA W2 3¥E HYths
HE 1T o, AojZA A Ued He 7t Aol o]
A Aortow MAYEy|Hth: o3y ARy Jrls 3
9] ojgjZo| BEtH o= oA AE3t s olsfd "art Ak

=4, o1 wet dut o HAdd o ELRA ofF H
TGO o] ZF #iQl 7t AJHIAE AWE Zd, Iyl ok F
I ol IEAd A EFoA X&FH oS whshe
Track-It 7L o2 ALt Fogt Johg Btk 384
77| ERIEE. Ut o HeolAd= Track-It IA7E vk
ol I F A ol A, AL/ FE, A/olF FE
ozt Golst g3 ATE BYor IR ofF Ao
A A/DA 22, 2 23 |93 B4 Aol Uskth
olZjgt dat= ot A TJAE ke H Slo] ALH F9
go] F4HQl 714 sYoE A{jithe A §Hge Zijolrt
&, A £ IHolA aFEE= AEY A¥A A9} §4|, I
Al BA DA gk AEHQ 9 FFol AojEAlEdY E A
317y Ay Aulo] F8% S T & IS HoEn
(Devine & Hughes, 2014; Smolak et al., 2020).

g, 0]9J9] Aol F AT 7ho] Aoldt Yol e
T 53tk gt o FAdolAe HA71E, PRl AolZAlsH
28 k9] Aol g el il ARtHeR Uehd viH, o3
G2 ofs Hdolis ot IA| 7o Eeb FHEfst 7
gt Aol TEAET E9] o3EEAA ofs HdolAe 7]
g Htgske DoiESIAY AL uhgolE E AolEAsiEY
749§k Aol Uehger mhgo|Ea A &, oy 7t
o= fogt W40l SRl= ]It

o3t Axk= ofUERA of59 B¢ A 7lso] Hrk =44
S5 FolEo] AFslr|Hrks ARRKE QA AYE SRk HdeoE
Hog e 71573E ARRILE &, £ A 7159 Algte] tiE
FYY Pl Pk v X5 Holw, o2 <lsf ofz] A
2k a94o] URSH| A=l ol HEd Ae= s 4= Qlrk
ole} Tsie] AF AloM® ofFUGRA ofe-2 TA| 3 Al &
TEE= XA Bl IS A7ls, 55 A7 22 A
A4S Hr} Wol gk Zos g v QItkYim et al., 2019).
A= =091 134 1 22 A F e 24 A= 71HEE 3
Hol AA| AHE FAlol fAoF ob7] wiZol 2719 7ol 8
T mebA ol2gt TAllA ofFIEA|A o2 e wA ZA|
oF A471471e] Teddo] Uehd BHd, Ut ofsolA= BYgt A
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