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A8l 7] *=(executive function)©|gt

= ool Bholate Tforat AR S
CTH Welsh & Pennington, 1988; Zelazo & Frye, 1997). 3}x}of| w}2}
7159 3H9V7 1= th=A FHEsh Miyake 520000 T2 FHEA2|7|Alo]#}F Aojra7|A|= deA glom, 71 &2 ARt

H A7) 219 7]l (working memory), & A|(inhibition), A3k Aolglal &4y Qlrk(Baddeley & Hitch 1974; Baddeley, 1992). 1

(switching) 2] A 714] 51917 5=

Objectives: The purpose of this study was to investigate whether bilingual children with
and without vocabulary delay (BINL and BIVD) show different performance in working
memory and shifting, which are subtypes of executive functions. Methods: Thirty-three
children (19 normal language group, 14 vocabulary delay group) between 6- and 9-year-
old performed Dimensional Change Card Sort (DCCS) as a shifting task, Matrix as a non-
verbal working memory task, and Korean and English non-word repetition (NWR) tasks as
verbal working memory tasks. For data analyses, one-way ANOVA and Pearson correlation
were conducted. Results: The BIVD group performed significantly poorer than the BINL
group on DCCS and Matrix, whereas no significant differences on both NWR tasks between
groups was observed. The correlation analyses revealed that in the BINL group, both Ko-
rean and English composite score of receptive vocabulary were correlated with perfor-
mance on Matrix and Korean NWR task, and the accuracy and reaction time of DCCS were
correlated with each other. On the other hand, in the BIVD group, only Korean composite
score of receptive vocabulary showed significant correlation with performance on Matrix
and the English NWR task. Conclusion: the BIVD group showed poor performance on both
shifting and working memory tasks compared to the BINL group. The results implicate that
bilingual children with vocabulary delay have difficulties not only in the language domain
but also in the non-linguistic domain. In addition, further investigation on scoring meth-
ods of linguistic tasks to bilingual children with vocabulary delay is required to generalize
the findings.
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S ASSI RSt el obE-e A4 ok STt ol Atk Aos

EHGSH= A 0lx] 50| B 11 %]JcH(Henry, Messer, & Nash, 2012; Spaulding, 2010).

A} %]7]04 8] ;HEE ou]x«l og x«]X]'o]-_]‘j_ zxLo].% 1;1] 31}0:]6]._‘5

rOI

otrgro] el ob5e] 29 15 olofd Ashe AT 4

P& BRSO 1T QA A5 & 719 §350] /1l b S SJ0 o} Daneman & Car.
@3] AAslal 2Edk= 7|50 th(Barkley, 1997). JA|2ES penter, 1980; Gaulin & Campbell, 1994; Kohnert, Winsor, & Yim,
H7el7| §1gt IA| 2= AR S IHA | (stop signal task; Logan & 2006; Leonard et al., 2007; Montgomery, 2000), 418§ H7Lof| A=
Cowan, 19847} 9105, BIEA FolAi= MG AT BIEATo] of  Slold] 2ol wleiold Bp7jelol N Qlofetael o} ol
4 749 ¥4 1) gpolok sl Tlolch oA TAOA Qo] alvtolh ulmsto] WA Se 82 weltkn B melelct
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ol go] o) F oI ok 5] ofFrEAI el f7e] HhE Pl vl -

(Bishop, 2006; Leonard et al., 2007). Z12{1} lofhdz|9 o}z
ko5& A3 AR S} 22 volold] ZHei7lelolH 4
Y o] ZJo|7} QA] Ath= ATt A3t 9)o](Archibald & Gather-
cole, 2006; Williams, Stott, Goodyer, & Sahakian, 2000), 27|
oA o] F AN AL LA ob5o] o AHA o2 HE
sfoF gt =27} ek

AA719E F-24 2471932 B Q= - FZ(phonologi-
cal loop), A5 2H17]30F & Ql= AlSRE SAR = (vi-
suospatial sketchpad), 18] 11 S} A A 2 5E A RS Fglslal &
Sleh ARl 5%
Rl 714 3] 842 728 % 9JckBaddeley, 1992). o2t 2t
7101 % -84 Aelrlele BroHe ARl T2 vigkol
w2bd5}1717} 9121 (non-word repetition; Gathercole & Baddeley,
1990), o] Tz Ol-2Ao] ALAE TR 2 3 B Alaelarol
A ofn] &84 19l7101g 2ol R A 1 B8] 1S
H A cHGutierrez-Clellen & Simon-Cereijido, 2010; Windsor, Koh-
nert, Lobits, & Pham, 2010). £3] Aojerz|H o5& dHlol=

of wjsl 22772 A7) 9 3] ofelg & wof olA] 4ol
o4 9] kA7) 9l-2-0] B 11 H} QlTH(Briscoe, Bishop, & Norbury,
2001; Caplan & Waters, 1999; Eadie, Fey, Douglas, & Parsons, 2002;
Gathercole & Baddeley, 1990; Swanson & Sachse-Lee, 2001).

5 A BT AAANES 2401 TR ELAGath-
ercole & Pickering, 2000)7} 2 A-&%H t|EZ A= FUSH T
7|2 2 3X 3 Y QhoflA] AFA O 2 A A= AP A=
71o51e] A4 W 9l&-& 26k IA|o|th(Yim, Kim, & Yang,
2015). GlojaheA|el o5 tlEUA TS o) A1FZF 2A1)
=o)X ofefo] FER A= Ao 2 B A1E|] 01 (Bishop, 2006;
Leonard et al., 2007), 0|23t 1 2] 5 9] Aglo] Aotz
oFE] Glojd] B A4S el % 2 9lrk H.11%)7 9IchDoch-
ring, 1960; Montgomery, 1993; Poppen, Stark, Eisenson, Forrest, &
Wertheim, 1969). L&} Al 3-7F AAA] 9| = 9F -2 H|fo] & 2}
7| of A Ao obg Unkol5-2) =3 kool wisf A%
£ 27 7Yl 9= A7) Qlol(Archibald & Gather-
cole, 2006; Williams et al., 2000), L 2]Ao]| 15}

%} a5 aheledel % HE s
Apo] A2 THE A S Bl A= A 20 2, 014 99
(cognitive flexibility) © 2 & 4= QItH(Scott, 1962). £3| ¢1oj2] A
B7)50] 29 tha] 2lo] 7] HEHS e Fo] ofjek B
Slel = 423} o] Aglola el dlof Bofols U3
20] 8- tH(Chee, 2006). THepA] of213 He7]5-2 olF

238715 (central executive function)2]

(switching)-2 5= 7} ©]

Al
Ji
'6-
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USM 9|

QoA o152 lo5Rat Wate AL UL 4 Sl e
APATE -S4 8Fe Kt (Festman, Rodriguez-Fornells, &
Miinte, 2010; Prior & Gollan, 2011). A3F7]52 H71517] Ia)i4]
WA 7= A 314 (Dimensional Change Card Sort, DCCS;
Zelazo, 2006)E =2 AlE-511, DCCS+ qf2]0] 2%} Hof ulah
A7 =3 2ol A W& Eesfiof sk Aotk =
SHA7] obs= sl ARE-EM, DCCSHS7E w5 A4
FrAol Eth= A= Sjufeitt
Y758 Ao HE AHelslal 7]E£9] QlojA] R4S Z2Fs
+ glof #ofat, o] Yo} ddofitE A A7 E A (self-control), A}
7] A X (self-direction), v+A 312 O}L Y| 583} S-S SITH(Wert-
sch, 1998; Vigotsky, 1962). 737|158 ¢1o]o] &9, Fe, ou|Z]
Sz} 212 ¢lo] 3 Wabolz} elojaho] ol Fa
A5HS 517] wEof|(Meltzer, 1993; Zimmerman, 1994) ¢1o]=-2]
I} A¥o] Qlrkal B 11E|1tH(Crosby & Prescod, 2009; Finneran,
Francis, & Leonard, 2009; Gathercole & Baddeley, 1990; Montgom-
ery, 2003; Zelazo, 2006). T3t F87] 52 s 47| o}-52] &3
2, 5F-8-410f, vhol &, e/ F e 8 5= IS5 ste ol T83H A
2 B 3% 31 QIT}(Blair & Razza, 2007; Bull, Espy, & Wiebe, 2008;
McClelland et al., 2007; Wellman, 1990). L&t} o|5=2lo|S A&
iz QlofeAlel ek Tk o} 5] Wl & AholE
Tpulma @ oA L4 Aol
22 ol ol 870l A 5eol 3R FE =
Al Ak (Bialystok, 1999; Bialystok & Martin, 2004; Carlson
& Meltzoff, 2008)E HJEO & o]Folo] AR 0] Trdolo] A}
SALe} vlasto] HR7 5o o AEA 02 7|5th=A] ¥olEe
o] Al Elof gtk 3 W2 Atol|A o]FAoJARE- 2o
QA W] mgo] ok AL Ws]7] fl8f o]F%o] ARgARet
o] ARGARE tfe & AofsEo] HijAlE H|lod] Il =
AF-3] 2,37 Q1t}(Hong & Yim, 2014; Lee, Kim, & Yim, 2013; Yang,
Yim, & Bae, 2015; Yang, Yim, Kim, & Han, 2013; Yim, 2011; Yim,
Kim, & Yang, 2016; Yim & Rudoy, 2013; Yim, Yang, & Kim, 2015;
Yim, Yoon, & Lee, 2016). 0|2{+ H] 210} 2} 2}=-& AF-&-5F Al of| A
o1 31014} & o1 5] 2:eyio] Thllo A} & obERr} et A
o211 G B0 ATl FHH A F 4
02 St 4 9k ol QIofEo] w2t A-g21o)
Blof 8 olz1o] AHgA1e] - T o} oAl o
o] 2 A3IA]7]+= & A3Hcode-switching) #}70] 0] 52 91X
o] %0l JeFS = 7o & Ho|w(Meuter & Allport, 1999),
of2] AdRPA- A7} ol 45 S slal Ath(Bialystok

rr
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& Martin, 2004; Bialystok, Craik, & Luk, 2008; Carlson & Melt-
zoff, 2008; Kovacs & Mehler, 2009). 13752 =45}= DCCS
A 4-54] ofelo] W whelelo] ALg A} AAIgt Ak o]
Qlo}Z A}48h= 44] ob50] SElo] Trelelol ALg e 54
T v At A2 AT BE Qlal(Bialystok, 1999),
5-6419] TUAANAE- %‘“JOFEF’% o] UoAARE LHtolEE T
FO. 2 DCCSIAIE A8t At o5 2lojAkg Aitolg2] 3
glo] ThAURIofAlE- o5l HI'SH & 2102 UERgTtH(Carlson &

Meltzoff, 2008). T3+ 0]Z AL 30 9= 770 oo} th
JojojAL-g s Q= o}%q{ 0 & o} E0] =} 2 2]0]

(eye-tracking)Z &7 5] A 214 Thajof what Shol Lrebd T17
o) 1315 el o] ¥ afok s AR R AR
1283} o] ojAkE- gl Sl Fot U AdojARg- 2ol )
= E| Yot} A2-selo] Hojd Ao 2 yEhith(Kovics &
Mehler, 2009).

131"} o]FHA AHEAE HA7 5 I8 A T AR RE A

e10] aeio] 3 £ W, 17 |olol A THASIol A8 o5
S} oo o kel ol D) ek

QI (Bialystok et al., 2008). ©]+= % 3

g
)
k1 o
20,
=
g
é
S
7]
%
@)
=
2.
¢

A2} Hbgat 4= glehe 7}
tophersen, 1988). ©| %5 -2
o A7 R 59)
S o] 5 ¢1oARE et ol A 2
3715 39S Bl A=l Eet
ol I01A - o2 S Al0] 5 ¢lol 4551
0] o}-5(simultaneous bilingual) ¥} =-oj(L1)E 553+ & A2
O] 5 53 eab4] 0]5910] o}5-(sequential bilingual)o| 1Tk
£ 014 0] 510] OFE-L ST O)ES HelskiL it £
Al710] QloiA] 5 ARth o] Thldlof dutolFit Zfol 5 HolA|
Skou, clofalet 3ol A2 AR EHPetitio & Holowka,
2002), =214 0]F:10] oFg-2 7ol ARt HrolE ARg-Blal il
8917 2 Aol slol] 22 Ao} AL gaia olslo]
Thn mtolo} ARRIoL2)9] 44 M) Zol} by
k. 53] =il A ol ARl 717 g obr]ol] whet 2271

ox.

ol o 5<io] 131 1

S ZEsglon, ¢lo] o] cof

2hko}5 QlojarebAlel o} 71
Aolck

=
HESEEAA ol

N
o
ko

re
_\::l o

[

roE> RLoroh ofN

50| keI a1, 34| o] Fof| wE7| T A POl E F5TI=
345 olg4to] AH2je] ot Qloferebiye) B} A0 =
AL 1 O 71 Q) Om(Lee & Lee, 2005) Al&2 0 & 3ot o7} =
HaF A0 5 oI Sich, ST O} SIolAL g o} elofiet
4 5402 Q3] Chelolo] AL AL SIS AT B
5 QoA TR ol oA o} 59 Slols g HrARHE A
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ol 189 4%, A, offi
o 0] 45t 2| el u} ot Qloje} 23

e
2o} W]}z 248 213 o) elolA& o} o] dlofgolz wa)
4= Ql= 9J3lo] W2t Gutierrez-Clellen & Pena, 2001).

Theb o|2lo1A1 g ofe] Qlofatol 58 wk vjol
o ot A7k G Do R 00
1) sk Aol Lastel, o o7t Aalrlsat ol
o] 2l Shela a7} Sl ol ol lofarEAI ol B
EhRIOM} QoA te] o 2|2 4 A odelo]
A Aske Holthal AESH A ALE vl & (Kohnert, Wind-
sor, & Ebert, 2009) 37|53} 2+ A1) RS20l olg2lol
ARG Qo x|¢ o}-5-0] ale HESto] QA5 HolA Aoka
SRS 2A7E st oo wet & AtE s A
H= skl 4 5 oA 27129l vgho] mhebds7], v
471974}l mjER 2, e Hebr ¢l DCCSE
tol o] AL oA LA A oF-5-f Yntolg 7Ho 4=
= Bleka A} 5T 2 Ao A v 2Tk

L 337)5 8h9l 8.4 5 AAojA 2k471A A} vleke] wheb

St719F B|%lod A7 A}l mjER] 2, il Heb)s
A9l DCCSof|A o] F-AojAl-g drtolgi} o]F¢lojALg-

-|-‘—|—‘

ol
014

9
]‘D ox fr n

S~

L O

].

O

=~ Bl

ofsaheiA|ol o} k] Saele] frofet Afolr) Akl
2.7k Zch(0]010) A} AutolE, o]&o]o| AL of SR
o) Y dokseint a1 akol a4 7hol ol Aol
el
oI iy
oIrh AL
B AT E A8 % 7] 2|2l AZsH= 7he-9H2] o]0} &
Rholg 19, o] 5:-lo] o9 E A 147 - 3395t 2 5191
o]

o} 2 ‘E—TLOﬂ %-Oqfii grro]-go] o]F1do] oFs2 "Wﬂ%%
=

EEETS
o1 oS £ 55t £A o1 EUOIT . OHES Z(MeLaughe

lin, 1995), (2) 7| Al A, -5 e 0L 5 oF gt A 4 0.
oS AHgse, (3) Bl A1 Tz A 571t Afe) 5
O 7 55 Hf 547t o|AF Eefolsat Ao Ahe 1 eI g2 7
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5ol go] o|F Aok oFFe] ofFaAd #7

oM FoAE AHESHE obEolaL, (@) 7Hp-=Rt ofF-§ A5 A
(Korean Kaufman Assessment Battery for Children, K-ABC; Moon
& Byun, 2003) 23} 2] A5 EEH7F 857 o1, (5) FHER
Slof gl vk Ht 4 5L7)(Alberta Language and Development Ques-
tionnaire, ALDeQ; Paradis, Emmerzael, & Duncan, 2010) A3} -1
SD o4, (6) =& oA A 4280192 (Receptive &
Expressive Vocabulary Test, REVT; Kim, Hong, Kim, Jang, & Lee,
2009)¥} Peabody Picture Vocabulary Test-IV (PPVT-IV; Dunn, &
Dunn, 2007) eHH 4HE A3 42801912 Ha7h 7 AT
oA 250 8D o, (7) AW, 2, A, s 52 7184 wAIE
SRISHA| 2 ob= e = 33tk

£ Aol rofet o] SRS ORI E A obs ] A7
<= ) =W Ee= =M SAste] KH=oldl h=olE 58kl
3A o]Fof YolE S5 TAFA 0|5 U OFF L2 A (Mc-
Laughlin, 1995), 2) 7Fgoll A A, F-5 Ei= F5 5 3t gt 1%
0= ol F AR, (3) Yol FAIY e =A als7] 3o
Aot SO 2 3HF Hat 5ARE o[ Eefobg it AT AR Bl T
RN oIS A8k oFFolaL, (@) 7He-=nt obs-§ Al
HAHK-ABC; Moon & Byun, 2003) A3} 524 A5 2847}
857 o)/, (5) Yl dof Yl Hhd Bt 2 X|(ALDeQ; Paradis et
al, 2010) 23} -1.25 SD W[, (6) =& FF o[ Aol =&
6]3]Z(REVT; Kim et al., 2009)Z} PPVT-IV (Dunn,& Dunn, 2007)
AP A2k o131 A4} E AR TOIN B 125
SD g, (7) AW, 42 A, e 52 7184 EAIE SRlsHA o
< obE St 2 3ol 7 F o] Fhiiel obgof wdt JH=
Table 10f| A|AJ&}5I Tk

O|F oA Uutobg2] Bt - dY2 83.68 (SD=1775),

Table 1. Participants’ characteristics

BINL (N=19) BIVD (N=14)

Age (mo) 83.68(17.75) 85.40(18.49)
Nonverbal 1Q° 114.26(9.92) 104.93(18.41)
Receptive vocabulary (composite score)

REVT 123.26 (25.73) 63.35(15.21)

PPVT 139.26 (21.64) 76.14(17.56)
Parent's report” >-1SD <-125SD
Duration of English exposure® 50.57 (17.70) 43.33(23.29)

Values are presented as mean (SD).

BINL=bilingual children with normal language; BIVD =bhilingual with vocabulary
delay; REVT =Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, &
Lee, 2009); PPVT =Peabody Picture Vocabulary Test-IV (Dunn & Dunn, 2007).
“Korean Kaufman Assessment Battery for Children (Moon & Byun, 2003), "Alberta
Language and Development Questionnaire (Paradis, Emmerzael, & Duncan, 2010),
‘Language Social Background Questionnaire (Luk & Bialystok, 2013).

http://dx.doi.org/10.12963/csd. 16293

o w2 Jy7|5 v « LSH &

o]z lofALE of3]rEiA A obEo] Bt AT Y-S 8540 (SD=
18.49) ol = ete] 2ol B4 0 2 §-2J5H) eskeh(p>.05)
EG S Aol 0|01 ol F(M=11426, SD=
9.92)}, 0] 10| AFE- ofF]ulEkA|e] O} E(M=104.93, SD=18.41)
7ol SAA S 2 F-2]3k 2}o]7} §ISITHp >.05).

1 QT OFEIOIA o5 Etolet ol
& k5] 9Js) 48 HH ol3|HZAHREVT Kim et al,, 2009)
= 80138 HARR} PPVT-IV (Dunn & Dunn, 2007)& AA|8}
oA o, S

H O

goj¥)2)

',
N
%
_,4

[e]

H(composite scoring; Core, Hoff, Rumiche, & Se-
nor, 2013; Gross, Buac, & Kaushanskaya, 2014; Kohnert, 2010; Pear-
son, Fernandez, & Oller, 1993)& AA|5}o] YH+E AFESISITh
P ol ol BF AXEIGLE wf F o] m
A eRRSEE ANRS E71 A0 2 7hpste] A E AbEste W
O 5 Qlo] F 3t loj= o1%1¢] 7lfd(concept)= ©l8Hdh= 7
- gHHE-0 2 IS 91, dlojA ' ekt o] F-4o]
ARG obEo] - gt dloj=nt o315 Hrlelgle wf A3 ot
off 2 1} AthE 4= Q1= Y&o] Q17| wl&Eof|(Kayser, 1995; Lang-
don, 1992), o] o-]/\]_ ].594 0-]0—]1%./\-12 j_a:]—g].o:] ?'51—A]—X4/\B4

2 AA5FIT & ot £0]3]= REVT, PPVT-IVo|A] H5&=

Fofgt Apol7t glSte E‘:l(p <.05), 0]F:}1ojARE ARtolg-o] o]l
oJARE- oA o] H]gl] =-&-0191 M7t RoJSHA| =3kt
(Table 1).

TR, o5 }IoARE- oF5-2] A9 7H7HR1S] AefE el Hh= 7] uf
ol FEEIES F3| b5 Hao} W es H7ISIIrHALD-
eQ; Paradis etal,, 2010). EgFo}-5-9] ¢1o] W A}3|2] vl 742 A =3}
7] 918l Luk®} Bialystok (2013)0] 7HHRE ¢1o] B ARS)4] vl /i
Z](Language Social Background)& A8}t =
of Bt Fojlez7 oM olF AN &

ARG oA A|A oF& T froljt Abol=
ble 1).

FAF A

Hpgs
olFloVALg W] W1 $9lgele) A1
913} ofehot 22 ATIAEL AFelsick

S W]

2kd7199] 89 G AlF7t AAIR W 9] Gt 4=-8-¢10]
7Fe] Al HESE Alsid ol A AA|SE n EZ] 2 (Gathercole &
Pickering, 2000)5 =74 4 Holslo] ZHE| 2 A|A|SICh
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23 shlo] 3% 30,2 A8 o7)e] AN whER 2t Sas
| 218 v o] 344 =R} 0.5% 7102 Zo]
ghaelct. o] 234 v =2l Ate vho|Eof ujeby Zutoliz 74
7H 7 ol Zmelo) By ol AR el 247} 545
ol ST 2 HER) A7} pehe, o)), 2344

WER AT} SR 241 BAstel B drlho = Y,
IR 5 4R LhrlolH ek 734 E AT ek 7
Al 271, 5 W) S 378 4] A
L 471, w9t Al 5740 2 FAElo] Slek BAIS ) A A
SRR 55| FolAlck AL 1, MFS-L 04O F 18

& 5 0len & Aol e AReE )= ko] A

=y

ol 27| u}A: v]Eto] ufefeks)7](non-word repetition)
H|gho] whephs}r]-dof

ol ulcto] webdsly] A= T 16w &2 %] 9l
o], 190 RE] 42/ 22} 4RGN AN BE vetol
A}2-.0 g A& A2k (consonant cluster)-2 3ESFSHA] Q=
184 HEFol= CVC, 287 HEto]i= CVCVC, 384 Hletojis
CVCVCVC, 424 H|gho]= CVCVCVCVCE AT o] Q131
567110] AF-o] AREEIGITE HIThol= th3-0] 7] e uhet 417
ATk (1) A Fol ofFiet frAFskA] 9L, (2) EE3h7] ofele: =
A /s, 2,1, 1= A 2] 51 . (Shriberg & Kwiatkowski, 1994), (3) 8
225 AR sl AAI7E oF et S8 EAZIA] SLAL, (@)

w7 ol ol A= A2t 2gro] RHEEA] o3A] - = ek
2 AFoMe 4 w3 S| wht ot A9 18e Fofske
A EeFol Al BekshA BhEgt EaHlE& Atele £
02 2t 2FE A2 Aeg A AeE Yol
= A= (%)= AT 7 palS Bl sk giek gof Bl
Tap7]o A e TR AS e 2 St Ao 2 oY
U At o e e 1He) Aol stk ARAT
(Archibald, 2008; Archibald & Gathercole, 2006; Estes, Evans, &
Else-Quest, 2007)0]] £#3}¢] & Aol Al = 7H] A= A& %
Al AHEBRRITE 2 BRAlo) A AR-ERE g0l HIEkofi= Appendix
1o]] A A5

oy

i)

H]to] ujehats] gtof
ato] uleto] wheluspli 7t &40 Lol 2,3,4,5, 624
7 8 o 4B & 207)10] 2kt o] Ao
o]

27+& 91
o] Slt}. 3hro] ultto] wjEhutely| = o] ulgto] wjehusls|e}
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.
op
C

ST F 0FE ] ST HPolE BUSO R A3
o} ujgtoli= o}y Yofule] S4S 33fo] R =
2 53 okl AgBgom, SSES 71ee] A L =
Fo| o} 5| vfejollA] Zefufel S| BRI YRS 350l 3
3t A2 ot

o] 13] B A=-& AXsto] 23744 8]-8-813lck &
53k dofesh Aath Afshaiol] o o] ok 2 TpAo]
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Figure 1. Comparing accuracy (A) and reaction time (B) between BINL (bilingual with normal language) and BIVD (bilingual with vocabulary delay) on Dimensional

Change Card Sort. *p<.05.

Table 2. Descriptive statistics of matrix performance

BINL (N=19) BIVD (N=14)
DCCS_Acc (%) 85.26 (12.24) 76.00(12.69)
DCCS_RT (ms) 1,521 (647) 1,252 (447)

Values are presented as mean (SD).
BINL=bilingual with normal language; BIVD =bilingual with vocabulary delay;
DCCS =dimensional card change sorting; ACC=accuracy; RT=reaction time.

Table 3. Descriptive statistics of nonverbal and verbal working memory

BINL (N=19) BIVD (N=14)
Matrix 83.62(19.63) 65.87 (22.31)
NWR_KOR_ltem 83.42(14.04) 7857 (14.73)
NWR_ENG_Item 57.89(13.57) 56.78(15.01)
NWR_KOR_PCC 92.25(9.43) 88.57 (6.09)
NWR_ENG_PCC 88.82(9.72) 78.10(8.39)

Values are presented as mean (SD).

BINL=bilingual with normal language; BIVD =bilingual with vocabulary delay; NWR_

KOR_Item= item score of Korean non-word repetition; NWR_ENG_Item=item score
of English non-word repetition; PCC=percentage of correct consonants.
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Figure 2. Matrix performances between BINL (bilingual with normal lan-
guage) and BIVD (bilingual with vocabulary delay). *p<.05.
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Figure 3. (A) Non-word repetition (NWR) item scores and (B) percentage of correct consonants between BINL (bilingual with normal language) and BIVD (bilingual

with vocabulary delay). *p<.05.

Table 4. Correlation coefficient among tasks in bilingual children with normal language

REVT PPVT DCCS_ACC DCCS_RT Matrix NWR_KOR
PPVT .809**
DCCS_ACC 507* 381
DCCS_RT 270 116 I3
Matrix 590 581 265 070
NWR_KOR 600" 390 137 050 455
NWR_ENG 328 261 303 -.082 240 .069

REVT =composite score of Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009); PPVT =composite scoring of Peabody Picture Vocabulary Test (Dunn
& Dunn, 2007); DCCS=Dimensional Change Card Sort; ACC=accuracy; RT=reaction time; NWR_KOR = Korean version of non-word repetition (item-based scoring); NWR_

ENG=English version of non-word repetition (item-based scoring).
*p<.05, **p<.01.

Table 5. Correlation coefficient among tasks in bilingual children with vocabulary delay

REVT PPVT DCCS_ACC DCCS_RT Matrix NWR_KOR
PPVT 069"
DCCS_ACC 137 .365
DCCS_RT -04 -415 57
Matrix 887 -030 284 252
NWR_KOR 318 179 150 3N 341
NWR_ENG 763** -020 466 172 789% 134

REVT=composite score of Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009); PPVT =composite score of Peabody Picture Vocabulary Test (Dunn &
Dunn, 2007); DCCS = Dimensional Change Card Sort; ACC=accuracy; RT=reaction time; NWR_KOR=Korean version of non-word repetition (item-based scoring); NWR_

ENG=English version of non-word repetition (item-based scoring).
*p<.05, **p<.01.
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Appendix 2. English non-word repetition scoring sheet

COMMUNICATION SCIENCES & DISORDERS

Examinee (sex) DOB(C.A)
Examiner Test Date
[tem Non-word Response Score
Practice (1) deik
Practice (2) pei pub
1 naib
2 voup
3 taud
4 doif
5 tei vak
6 tsou vaeg
7 vae tsaip
8 noi tauf
9 tsi noi taub
10 nai tsou veib
" doi tau vaeb
12 tei voi tsaig
13 vei ta tsai doip
14 dae vou noi tsig
15 nai tsoi tau vub
16 tae va tsi naig
Total
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