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Purpose: The purpose of the study was to investigate whether children with specific
language impairment(SLI) show deficits when performing nonlinguistic false belief task,
processing task, and whether the relationship of nonlinguistic false belief task,
nonlinguistic information processing task(processing capacity) and language ability
differ in children with and without SLI. Methods: Forty-one children (SLI=13, CA=17,
LA=11) aged between three to six participated in this study. This study used Duplo
blocks to examine theory of mind, and matrix forward (Matrix F) and backward
(Matrix_B) tasks to examine nonlinguistic processing capacity. Results: First, SLI group
had significantly lower performance in false belief task. The results showed that
children with SLI were poorer in the false belief task compared with chronological
age-matched children as well as with language-ability matched children. Second, there
was a significant positive correlation between false belief task and matrix performance
in each CA and LA group. Third, SLI group’s best predictor of receptive & expressive
language ability was matrix performance, CA group's best predictor of expressive
language ability was matrix_forward performance but there was none for LA group.
Conclusions: The results show that children with SLI have different aspects in
understanding theory of mind and carrying out the given tasks in theory of mind from
CA and LA children. This characteristic of SLI group suggests that there is a
deficiency in the language ability of children with SLI and that the language system
and visual processing capacity using theory of mind work inefficiently.
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AHojx |2 HL(H|28H H4=)
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BAEAY ApAES U BRRlo] 2 AS ofdshe
diell A Azttt a5 olalatr] Aaide WA ek Bl
BE7E 2R ke AMES dolof gt o2 Al e} BRI
g EEIA AL 4 e AEE sk Ao] nhgol
&(Theory of Mind)e]th. mlFol&e WA P& o= &
2 ol Premack® Woodruff(1978)2] dA-tollA &0
Aoklar, o]F whgol& FAl dia B2 =e] AUSUTh
i -ﬂjrxﬂ(false belief task) F2o] UEF o™ Wimmer
9} Perner(1983)9] MaxiztAl7} o]& Aoz wolFt)
Wimmer®} Perner(1983)% A+E F3 vlgol& Wl 3
Al ofEEo] JIEAR Aol ke AL HAFUTh o] AT
Eigos 9 B3 IAE olale] B gAfEo] Yyt o
TEY rhaolE AEATE AT Perner 5(1987)2 ¢
Wb ols Sl MaxiZhAlE @estrlZl Smartie A2 AHE
et A7, ool 34 olsEe] FHsHA XIkGith & 3
Al oFEEolAl Smartie}AE FHE wf, Usol 5 Bes
W& Qe 9A7F He d5s A SSIAIRE o8] 34
ofFEolAM A FFE o¥om Fo] &EHA ¢St
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AFEe] S oaE ¢ e Gak 9] mhsolEe] drol
7)ol dgsle] 4MAedlE dik JEe] ool SAldE diFE
o] ofFo] Uxk &9 rhEolEE H5%E AR RIS
(Ghim, 2004: Wellman et al., 2001; Yi & Ghim, 2000). ©]o|

Hial, B} A9l Q) o)AF 9] mhEol 2] 6, TAERE
ol7]  ©0]37A] ALE  YERRTH Cho,
2005; Perner & Wimmer, 1985; Yi et al., 2007).
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StAY 22 2 A 2o ‘r:rl‘/} 1y ‘}l % BAIBH=
A, 5 HREE Hdo A, FAMHSL W
HH(Clements et al., 2000). “F“)li-‘q oFEukSo] )3k o
TEO] 53] W A7]e] westo] =oe] duks WAL gl
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3 FojAAo)ar AojslE Qe A AL UEH nlgo]R o)
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t} o]F 9] npfolE GENRE AFolAME 25719 Jort 3
Aol Aol e YAE o AT viEtEE o] YERRTE
(Southgate et al., 2007). Hahn¥ Choi(2008)°|- % <o}
g ooz Enkgel Ade ol F 3% 27 A&
Qota gk oleist MeAdT Axfo| meba o
WSS SASS W, JolE 2| Aale Bl A4
a3, TE AFEe g5o] AzteE 5E 4 9l
e s UERITh ofd gfrelEe dolA xdel
WAH o2 nhge] o]&& oldelal JUTE o
xdsl=E ofERe] vk wEkA dE wkgoR
she wl od wHSolA Bk f ofd AHA wle o]
29] £=4 gst =A7F YElY 4 9t} Rubio—Fernandezb
Geurts(2013)= $1Aols 59 W& Aol 27145 Mg
FERE BAE JAYQlh. 159 FAE 7€ FAA Y
QF 2% SARIE diAl 199l FEEIF s, ool
AAolF Il tgS 3= Al JIFS el 7ol 7HA
7k v Tl AE ARSI 1 A3 3549 4 FE
ooz HAE 3Tt Bl Call¥} Tomasello
o] 19%(1995) 12]al Calson¥ T=ES A (2004)4%
Frobe] w82 SA4ste dl HldoldAI7E AojabA e} npit
7R Efgeite AAE BATh nkeS oldishe l vl
FA7E AA A Fo] Aol Aol HEAT I QFEE A
HA R foto] & F7HAE Aol T (Bloom &
German, 2000; Goldin—Meadow & McNeill, 1999)% LFebRk
th GENEE @Rk B S Hola gl oA
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(Cassidy & Balluramen, 1997; , as recited in Miller, 2001).
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7 A9 obFE % ol clojisele AXA Fue ofF
R ddite A7 a3 Sitk(Farmer, 2000). wbA A
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(space)® oA (energy) ZHoNA AT} ¥ A
o Agke] SIthA olso] FWE Agstal x4 sh= Hl
S 24 4 dok(Leonard et al., 2007). o]= H33F 214 3}
F3e}7] SlEiA, dast 7‘4H4 Z243) 1ol #eE Al
T3kl & 4 gtk A8 <dof o3, T, FE,
TABNAY e B3 AXA AHAAA dasit) 7t 7|
Qlo] 7kl &% (capacity)> ThEm, AgEo] 9lar Aghe &
o3} Ae], 22} AN AHdatA Eujste] g
tH(Baddeley, 2003; Just & Capenter, 1992). & oA =
ol A& HAlE ARgate] obso BHAT s} Ht
o1& T IAE Lol A gt} 2 7] o2 #
Hek A7 R EHEA, Ao o= TS ol FEL H[o]
A AgrizddA ZaddolsEgd HE duldos FHRd
S B (Kohnert & Windsor, 2004; Leonard et al., 2007;
Montgomery, 1993; Stokes & Klee, 2009) *O] A ﬁﬂ
(mental rotation)¥} 722 H|Ao A A 7L
do] A ol 5| Hlste] dojA A T ;‘“’H o}EE0]
A8] =AtH(Savich, 1984). =, @Edlof ol obsE2 o
o] AFHERE ofg} Hdold HEAEF D A EHEA
T AghS Holth(Kohnert & Windsor, 2004; Leonard et al.,
2007). Al7b Hage] Aol a7 RS Wi dede)d
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(Basu et al., 2010).

Eﬂo Hi U]x%s]- L}—E:]g uﬂjl %\;].T‘:A
YL SHA|ER ofF] AAFGET o] wes}
o2 Yehdth(Fernald & Marchman, 2012; Marchman &
Fernald, 2008). Al&7t2 #1719 FAIQ] miEH A= o] 1t
o] QA Golr HoBE olgEe ddoFEoe] YA
ow: qgo] :r,l_o]z]u}- o].ig,] 0101 aﬂJ—L} o]x].Lo; o] 1 7]
Aol MZ DA o] ez HEeds 4T W Ao
FAERE ofufe} HAo|FA| oM E wEdlol el olFE
H53 S 2HS 4 9)tH(Kohnert & Windsor, 2004).
AEAT &9 A9 olx} &9 wholE AN 6, A V]
gke] o] olFES AHAY &9 AgoR oloy|E o3
e o oygol stk Aol AAHAHPerner & Wimmer,
1985). o[l AYA75e] das T & = %ol At
2 Q7Y HAE dedofel obswy} ARk ofbFd s H
aste] 7k = e AAlolth webA £ A A Hldo
AR deddojgel] obgol npgolE ey} HuAY Y
S Hrlstel AAE Lolr iz} gt} Fg Hjdo] HAE 48
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oA ARA ik obF e EIAA B Aol
© 87 7 okl whgelE Tl Fael uAy HEwn
Aofsela FHIAR ekl Aoz g, i vhgolo
Qo] W ol o] Wtk oI, whgolE HA| 1A
3 glol5eate] Qe Stolu A it

&+ e Ae 3 A7) %Z—a‘}% T 3-6419] dedd
ool o} 13%(¢] 5, & 8), Q 2

B 1. OO B2
Table 1. Participants' information
SLI (N=13)

CA (N=17) LA (N=11)

Age (mo) 58.31(11.80) 54.24(8.18)  50.36(5.37)

Nonverbal IQ! 97.46(11.23) 101.24(6.71) 103.09(7.2)

Receptive language

AW Score 29.85(12.42) 39.18(10.96) 33.36(6.86)

Expressive language

raw score® 27.15(12.62) 40.59(11.39) 36.09(10.34)

Values are presented as mean (SD).

SLI=  children with specific language impairment; CA=
chronological-age matched children;: LA= language-ability
matched children.

'Korean Kaufman Assessment Battery for Children (Moon &
Byun, 2003);

*Preschool Receptive-Expressive Language Scale (Kim, Sung, &
Lee, 2003)
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AOX| 2 HA(KI28H H43)

duk ok 179(4 7, P 10), TedoFel obsd Hg A

of  ® ¥l EHEZ(Preschool
Receptive—Expressive Language Scale, PRES; Kim et al.,
2003)2 dojAH S AR Uuk obF 118(A 4, & 7) ¥
419% ddo R sk AR MAE BE olssd
noAe] Folg ok Afelnt Aol FsGitt. g AE
o] AH= 3 1% 2, 39 AT

B 2. HaQi01H0] Ot 3 MEHHAURX| Uit Ot THHO| MEid, H|
A0 KisKls, HOISHR0 St t4E At

Table 2. The results of #test for Age, Nonverbal 1Q, language
score by group (SLI and CA)

SLI (N=13) CA (N=17) ¢  p
Nonverbal 1Q (SD) (?Iég) %217% ~1.147 261
o e 88 S0
e D5 0%

SLI=children  with  specific  language
chronological-age matched children.
"pK.05

impairment; CA=

B 3. HaCi0jHo] Ot ¥ AO{HHAR| Ut OfF THO| MEoid, |
101y XISKl, AHoisER0 et t24% At

Table 3. The results of #test for Age, Nonverbal 1Q, language
score by group (SLI and LA)

SLI LA , )
(N=13)  (N=11)

Age (D) (?ig(l)) (55(?'3376) 2.175° 044
Nowerbal 10 (SD) (Ji, ) L4307
e () (24n)  (oap A8 -
o seore by (25 (o 0T 1873

SLI= children with specific language impairment; LA=
language-ability matched children
‘.05

2. AAET

D AR AA

FH-2xt olF8 A eAAHKorean Kaufman Assessment
Battery for Children, K—ABC; Moon & Byun, 2003) ZA3}
HjAojAd #5247k 85(=1 SD) o] o], ®Es HAR 4
£ 9 o FH A (Receptive & Expressive Vocabulary
Test, REVT; Kim et al., 2009) A2 kg J+AH

2) 9 W& HAl(false belief task)
B Ao A= Rubio—Fernandez®t Geurts(2013)2] FZ&
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HAE AN FAs ARt FER A -
Al(Wimmer & Perner, 1983)9] F4W33A4S w317
A7 Baron—Cohen 5(1985)0] e A9 F /A=
gk Aot} & HAE AP o] f= obFo] APA
ol HAAAQ WA (o, Q1S At 7HAT F7]) o2 E
AA e 4 Q7] wEelth WA, H7] Q1¥o] st
nj7)ok ko QALE g}, ul7)v) & E HAE
W2E bl gt wr71E dd AR Bl FHEe)l o
Feth AFAE HAE W1 ARl 2 gt AR &
7131 opFollAl “W7|7b 92 dt= A Fofehal BlE g
=t} obgol tiEsA ¥& A9, vt e A X BA
L gt w77 HEekA A AR £oF & 9 ofF
& W7|E Lr)a gom of"r @zl w77} ofEA|
ek gk obee] S Bk B Al 19 2
AR 747t Afo] AER FAEo] gtk 19 A= 2719] A
, 28HAI= 370e] AAE ol eIt 7 AR ofFd
A JAFES LA ofzo] dth & AAE HE Atk
AN A AR AFES 27 190 ARSI

e R

|

R A lo oo

~0

.
.

Object 1 Object 3
Object 2

Object 4
J3 1. 2 012012 M X=2
=2 1. 4X3 (em) 3719] HHRIQIY
=g 2. 9X21 (em) 2719 D711
K22 3. 1940 AFBE 7X7X6 (em?) 37|12 AXt
X2E 4. 22H0f ARE 7X7X6 (cm?) 3719 ARt
Figure 1. Objects used in false belief task
Object 1. 4X3 (cm) sized piggy doll
Object 2. 9X21 (em) sized mickey doll
Object 3. 7X7X6 (cm?) sized box used in step 1
Object 4. 7X7X6 (em?) sized box used in step 2

3) W EZ 2~ (matrix) Z}A|
BoglAE AfAFE(Yim et al, 2015)9 FAS AL&3}o]
A3 AR AA7Ide ST AFE sl Al
AlEE 3x39] FA wjER x| F3Ae] Ho] 500 ms (AL
2 AAY, b5 1 #AE 7198t whgstes gt 9
7] Zell Bol AXE AR s A JA AFR
A

=
- [}
fashe o Al T A wAg mE AN d



B R ENE WA
e 4 At 9% BAE A2 AT s
¢ sAE ARai7] Aol obFol AT £ Qs o
sfetin QA Eelsha Alaellnh MEYA WA 19
B 4WAA F 18ggon ol AL 7
M SAGRAAA s Holye). &
Ae 18 20] ANFAH

sl Age] W AT W vk

B

Fo] F= 271t
FA A AR

J3 2. HI0N 28 MEZHA(matrix) A
Figure 2. Examples of matrix task

3. AgAA

D) A7d3 2 Ausy

B ATE AL 2 A7) A9 oo, opse] e &
Aoz ago] i EHHE Fzhe] ATAe YUY Al A
ANSATh A8 AAHK-ABC, REVD)E %3 & 7o) %
o3l wclo ol o} ABAHUAA 2 dojddH AR o
H olESd A B AAE A 10}%} HAAE AEzAAket

WA R ofgo] Al AT ¢ JEF LSl ¢l
oA ofxd AFAE AUl o] HEE wHEITh
Aboll Al AAS A= FEE ZA|(Duplo Task)<}

ol

=

(m

w
Q> AL

(Matrix)o|th. FZ2 A= 194 2vA o2 3=
om AXAE obFo] QEWH ksl ghol AALE AAES]
. MEZXA JAE AFEE, 19, 294, 394, 494 ¢

AFEAAA w8 olsllE & JLEF o

2 APHReH ¢

[e)
w8 F 2 e Agsi
4, NFP=

ol sl £ B ¢ g Tl el 2

=0
oq‘;jo];q oh;ﬂ. o= Zuﬂ) 744& Ea;ﬂ_o_i BEA519h A

% FRagov 2
3 AN AAZE 2T AARY 199 A 2871,
o A%= A7t

st Oe‘ilﬁ}xl g B3 w Foz
FrE etk o Ay vhgol2 HA 3 Ao Hup
A7F A= 100% 2 Ve

EH2O10{ZJ0) 0159l DHSOIZH MER2| U 20K Zto| &)

7hA] ¢
i A (one—way ANOVA)Z}
A 7F ARBAE B

AE  A#AS(Pearson

B AT Pu 3k nhgelE vjEs e 5
[e]

A1

product moment
correlation coefficients) & AFEsIIth 183l 72+ HeellA nf
ol mEY 2 8 syl oY (58013], x¥3)
< A dE5E F eA Solraa 9l SrhE A
(Stepwise Multiple Regression)S Al&J3}ic), 2 Ate] &
E B4 48 SPSS version 23 (SPSS Inc., Chicago, IL,
USA)E AH&3F3iTh

. 9+ A3

1. 4% o) YeRtE 7 BAle) s Aol

1) ool ofs 9 AR U], AdojARF LA Lt
obs ko] mhgol® Al FaY Apo] mpFolE A 43
oAt ks Ee] Jek b Zfel7h Freojn|ekA] olrr] 94
AN T1eEA B AR AAE £ 49 27 3o AA
otk & 49 o], ol ofs Hue] HAS
37.5(SD=21.04), A&AES 2AXA]7] Ll o}E ko] w7
< 61.02(5D=27.9), AAAHE AAAZ duk o} Hde

H2 64.77(SD=32.98) ] AT},

4, THO| T2 0:30|2 2HH| 2382 7|287(%)
Table 4. Descriptive statistics of false belief task performances
(%) by subgroups

Task SLI CA LA
(n=13) (n=17) (n=11)

false belief task 37.5 61.02 64.77
performances (%) (21.04) (27.9) (32.98)

SLI= children with specific language impairment; CA=
chronological-age matched children; LA= language-ability
matched children.

100

90 [
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-
> — 64.77
o
g 61.02
=
g 6
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Ll 375
g w
3
Q9
2 30
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g 20
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SLI CA LA

73 3. FE 2000 U= DRS0IR T 432 bln

Figure 3. Comparison of false belief task performances by
subgroups
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AOX| 2 HA(KI28H H43)

A 2 vhgol& FHAGA YERd 3t Apolr} SAF L
2 froule zolzt gleA AT A dYuA AR
(one—way ANOVA)S AAJgt A3}, ek dist a7t 5
Aoz o5 AuH A2,40)= 3.741, p<.05]. WAl o]
gt AFFHA R LSDE Aldeigion], Axe & 59 A
gt dedo)del ey} ALAFLA] Ak obF Fo 3

URIL(p <.05), TAdogel Joa) dojd#ds o
Ak obE Hek 7+ zpol7h UAT(p < .05). sHAIRE
e} dojdE A gt obF It 71

B 5 dH 7H OIZ0|2 2tN| 44 Aedy 2
Table 5. Post hoc results for false belief task performances (%)
by subgroups

SLI CA LA

CA *

SLI= children with specific language impairment; CA=
chronological-age matched children; LA= language-ability
matched children.

‘p < .05

2) Bedlolgel o} @ 4BARUA, dojeiPen A

(e} = =
olE Awre] HFEE 16.12(SD=10.94)0|At}. <& wjEF
oAl wdlo el ofs Feke] Ht2 9.38(SD=17.75), A
[e)

AHES AN dut ofs Hohe] AL 15(SD=8.93),
Aojdds A duk ofy  Fde] HFES

B 6. Yoo ME DtZ012 A 8 71E2SAH(%)
Table 6. Descriptive statistics of matrix performances(%) by
subgroups

SLI CA L
Task (=13) (n=17) (n=11)
M(SD) MCSD) MCSD)
, 11.08 18.91 16.12
Matrix_F (13.79) (11.44) (10.94)
' 9.38 15 12.6
Matrix_B (17.75) (8.93) (9.63)
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su CA LA

(ag)seoueuwlopad {TxueWN

18.91 16.12

J8 4. B 20| UEis Bz HE=A £33 BlW

Figure 4. Comparison of matrix_f performances by subgroups
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Table 7. Pearson correlation coefficient matrix in SLI group

1=

Matrix_F Matrix_B PRES_R PRES_E

FBT .000 —-.031 .056 —-.122
Matrix_F 798" 521 .508
Matrix_B .638" .684™
PRES_R .882%

'p<.05, "p<.01
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Table 8. Pearson correlation coefficient matrix in CA group
Matrix_F Matrix_B PRES_R PRES_E
FBT -.097 667 —.063 -.191
Matrix_F .208 .359 498"
Matrix_B .340 .136
PRES_R .860"
'p <.005, “p <.001
3) AodHELA Ayt oby FJodolAe HAA] £y 7H9
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i ol E el AATAE AHRT] fa ot AEdH
Al5=(Pearson’s correlation coefficient) & AA|SFAt. Aol
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Table 9. Pearson correlation coefficient matrix in LA group

Matrix_F Matrix_B PRES_R PRES_E
FBT —.034 817" 145 —-.129
Matrix_F 155 277 427
Matrix_B .092 -.179
PRES_R 798"

'p<.05, "p<.01
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