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Objectives: This study investigates the differences in linguistic and nonlinguistic chunking
skills between Korean-English bilingual children and Korean monolingual children with
and without specific language impairment. Methods: A total of 64 children (Mono TD =22,
Mono SLI=16, BITD = 26) between 4 to 6 years of age participated in this study. Linguistic
chunking skills were assessed by wordlist recall task. Nonlinguistic chunking skills were as-
sessed by symmetric-asymmetric matrix task. Results: There were significant main effects
in group, condition type, and span in both the symmetric-asymmetric matrix task and Ko-
rean word list recall task. Also, there were significant main effects in word order, and span
in the English word list recall task. Among the tasks, word order conditions in wordlist recall
task were correlated with vocabulary skills of Mono TD, whereas Mono SLI showed correla-
tion between conditions in symmetric-asymmetric matrix task and their vocabulary skills.
BI TD showed relatively lower correlation between language ability and chunking skills
compared to Mono TD. Conclusion: Children with SLI had difficulty in utilizing the chunk-
ing ability efficiently compared to Mono TD and BI TD in both linguistic and nonlinguistic
chunking tasks. The episodic buffer to integrate working memory, long-term memory and
language processing systems appears to be lower in SLI. However, there were no signifi-
cant differences between Mono TD and BI TD. Since the episodic buffer reflects the lan-
guage-based processing ability, TD groups’ chunking skills were not affected by the bilin-
gualism.

Keywords: Chunking, Chunking skills, Episodic buffer, Working memory, Bilingual, Specific
language impairment
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man, 2000). £35|, 335 o] HALR 4314 o]F¢l0] Udlo}x
O 125 7S wloll, B9 oS Hol= dutols¢]
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Willis, & Adams, 2004; Becker & McGregor, 2016; Boyle, Lindell,
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7] Aghsirial B L%}t Alloway et al., 2004).
53| Baddeley et al. (2009)2] Aol A= Y3H4 25719 24
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2ol g2l Aol eI Qokehs daalT Aapr) B nE3)
THGutié.rrez-Clellen, Restrepo, & Simé.n-Cereijido, 2006; Ziethe,
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2 1) B 24l 714
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Ho|AI7| ZHN|: HH{=2 E5|A(Word List Recall Task)
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F&-2] 7% gh=rol = H ol
%*E‘*]é}%i 1, 0]&-¢lo] o}5-2 Sh=ro)ef ¢of
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o
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)
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o oft,

golm, 5) AlA|, A, 47, s 2 71t A7 sH A E 7144 g0} Thoj 55314 2= Chunitt Yim (2017)9] A&
Q1 oS BUIBHA G2 oF 52 YO 2 AASATE Al WS ZE  AMGSTE PAAO R GARGS 3T G S e A
BBA LB K50 FAT AR o FolA| Belsh]  SRE 79 HEBRO 2 ofFolA glom, F 262G ol o]
fl5to] YYEAHE A (one-way ANOVA)S AAISHATL Al ek 7E =22 2ol 1353, FAlole 13RO & FHAJ=o] Qlk o]
AL AR (Foen =261, p>.05) X 2 A 5(Foe =1.828, p>.05) 7 7FA] ol HiE-E 324 o7t AAJgHe] 270l vl
oA EAR O Golat Aol e elotch B, Bhte]  Amo) 49 FETRE o] 83te] dlold Hola] Hzke] A
5§ ol5lE At AT Aot BAMOR fofstnt ool om], T Aol wjeR 7] S FAA el olof |
(Fo.ey =23.718, p<.001). ©]°]| BonferroniE &3l AFE-H74-2 A o] 37| ko] H gol/do] R
Table 1. Participants’ characteristics

Mono TD (N=22) Mono SLI (N=16) BITD (N=26) F
Age (month) 63.95(9.87) 62.19(9.99) 62.31(10.08) 0.261
Performance 10? 108.59 (12.26) 103.31(9.56) 109.81(10.63) 1.828
Korean receptive vocabulary (raw score)’ 63.95(7.81) 38.75(19.40) 69.73 (15.46) 23.718%**
Korean expressive vocabulary (raw score)f 68.05(10.67) 41.06 (11.74) 7042 (11.03) 20.355***
English receptive vocabulary (raw score)’ 85.61(20.61)

Values are presented as mean (SDs).

Mono TD=Korean monolingual children with typical language development; Mono SLI=Korean monolingual children with specific language impairment; BI TD =Korean-

English bilingual children with typical language development.

*Korean Kaufman Assessment Battery for Children (K-ABC; Moon & Byun, 2003), "Receptive and Expressive Vocabulary Test (REVT; Kim, Hong, Kim, Jang, & Lee, 2010), ‘Re-
ceptive and Expressive Vocabulary Test (REVT: Kim et al., 2010), “Peabody Picture Vocabulary Test-4th Ed (PPVT IV; Dunn, & Dunn, 2007).

***p<.001.
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Table 2. Examples of Korean word list recall (Chun & Yim, 2017)

COMMUNICATION SCIENCES & DISORDERS

Span Sentential order

Random order

3 [amma t¢ima ibajo]
mom, wears, skirt

5 [aAmma fican sakwa cogim sajo]
mom, market, apple, some, buy

7 [tonsen mani pegop"umjan Amma magin “nwn * p*an man “dwrajo]
brother very hungry mom make delicious bread

lipajo tefima amma]

wears, skirt, mom

[sajo fican cogim sakwa amma]

buy, market, some, apple, mom

[man “dwrajo Amma pegop™wmjan p*an magin “nwn * mani tonsen)]
make mom hungry bread delicious very brother

Table 3. Examples of English word list recall

Span Sentential order Random order
3 Boy fell hurt Fell boy hurt
5 Little baby slept all night Baby night all little slept
7 She gave her mom some beautiful - Flowers mom beautiful gave she
flowers some her
Fo Wﬂﬂiﬁl” J%Xﬂ% Eie 01 Tl R 53 st vz

37| €Js}ed, PLS-5 (Preschool Language Sacle-5; Zimmerman,
Steiner, & Pond, 2011), CELF-4 (Clinical Evaluation of Language
Fundamentals-4; Semel, Wiig, & Secord, 2003) & A13§%1=1(Boyle

etal,, 2013; Petruccelli et al., 2012) 2] A w2} 4517 Ao 4| A}

S B4 R B 2 Sstol ARslsick ARG 5

S| EAoid 2 1353} UAM ZA BEG F265F0 2
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HIA01= FO|XI7| 2hr|: CHE-H|CHE THEZIA(Symmetric—
Asymmetric Matrix)

ob50] jelo}d] olal7] S E WIs] $isto] tH-u]ey
mESA BAIE AASHAT: & A= ¥ U (Chun & Yim,
2017; Hong, H. & Yim, 2014; Gathercole & Pickering, 2000; Hunt-
ley etal, 2011)9] H5FE-8- 571719 IA|E ARS8 HrE
HUEoll= 4x 4 HjA ] 2 PARzEGo] 167] AAEL o] T =
A Q29 EA AAFzIEo] 37, 471, 57l £AFA o 2 ufgto 2
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matrix task and (B) asymmetric matrix task.
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Figure 2. Symmetric-asymmetric matrix performance by group, span, and con-
dition.

Mono TD=Korean monolingual children with typical language development;
Mono SLI=Korean monolingual children with specific language impairment;
BI TD=Korean-English bilingual children with typical language development.
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Figure 3. Korean word list recall performance by group, span, and word order.
Mono TD=Korean monolingual children with typical language development;
Mono SLI=Korean monolingual children with specific language impairment;

BI TD=Korean-English bilingual children with typical language development.

Table 4. Descriptive statistics of symmetric-asymmetric matrix by span and condition

Group Symmetric condition Asymmetric condition

Span 3 Span 4 Span 5 Span 3 Span 4 Span 5
Mono TD (N=22) 81.82(19.18) 50.00(23.17) 7.95(11.92) 55.68(24.31) 13.64(18.46) 2.27(7.36)
Mono SLI (N=16) 31.25(34.76) 21.88(32.76) 9.38(22.13) 25.31(31.38) 9.38(25.62) 3.12(12.50)
BITD (N=26) 83.65(19.93) 54.81(35.37) 18.27(29.63) 64.42(30.14) 25.00(29.16) 4.81(20.02)

Values are presented as mean (SDs).

Mono TD=Korean monolingual children with typical language development; Mono SLI=Korean monolingual children with specific language impairment; Bl TD=Korean-

English bilingual children with typical language development.
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Table 5. Descriptive statistics of Korean word list recall by span and word order
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Figure 4. English word list recall performance by span, and word order.
BI TD =Korean-English bilingual children with typical language development.

Sentential order

Random order

Group

Span 3 Span 5 Span 7 Span 3 Span 5 Span7
Mono TD (N=22) 94.70(8.35) 80.30(15.08) 67.75(17.32) 89.40(11.26) 58.79(15.56) 44.80(16.54)
Mono SLI (N=16) 85.94(18.94) 49.79(21.38) 43.16 (22.97) 74.02 (20.95) 36.46 (15.27) 29.17 (12.76)
BITD (N=26) 93.59(9.80) 81.92(15.47) 68.87(29.70) 90.06 (12.91) 61.67(23.74) 40.31(24.42)

Values are presented as mean (SDs).

Mono TD=Korean monolingual children with typical language development; Mono SLI=Korean monolingual children with specific language impairment; Bl TD=Korean-

English bilingual children with typical language development.
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Table 6. Descriptive statistics of English word list recall by span and word order

g Sentential order Random order
rou

P Span 3 Span 5 Span7 Span3 Span 5 Span7
BITD (N=26) 98.71(6.54) 77.95(20.94) 45.81(22.00) 97.12(7.43) 58.46 (23.04) 21.61(18.77)

Values are presented as mean (SDs).
BI TD=Korean-English bilingual children with typical language development.

Table 7. The correlation coefficients among tasks in monolingual children with typical language development

Receptive vocabulary® Story _Literal’ Story _Inference® Sentential recall Random recall Symmetric matrix
Story _Literal® 573**
Story _Inference® 5A42** 574**
Sentential recall B14** TJ27** 510*
Random recall A455* 623** 468™ 7377
Symmetric matrix 007 183 04 -021 148
Asymmetric matrix 188 222 Ha4T** 061 .066 263

“Receptive and Expressive Vocabulary Test (REVT; Kim et al., 2009), "Story comprehension task: Literal information task, Story comprehension task: Inference task.
*p<.05, **p<.01.

Table 8. The correlation coefficients among tasks in monolingual children with specific language impairment

Receptive vocabulary? Story _Literal® Story _Inference® Sentential recall Random recall Symmetric matrix
Story _Literal® T14%*
Story _Inference® 639** 810%*
Sentential recall 384 462 660**
Random recall 374 587* B635** 817*
Symmetric matrix 635** 680** 608* 549* 518*
Asymmetric matrix 545% 604* B827** 585* 527* 892

“Receptive and Expressive Vocabulary Test (REVT; Kim et al., 2009), °Story comprehension task: Literal information task, “Story comprehension task: Inference task.
*p<.05, **p<.01.
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Table 9. The correlation coefficients among tasks in monolingual children with specific language impairment

,  KStory_ KStory_ E_Story_ E Story_ K_senten- K_Random E_senten- E_random Symmetric
R il Literal® Infer? Literal® Infer’ tial recall recall tial recall recall matrix
PPVT? 734**
K_Story_Literal° 446* 450%
K_Story_Infer? 307 406* 216
E_Story_Literal® 083 179 268 0%
E_Story_Infer’ 525** 286 353 47T 001
K_sentential recall 372 179 057 136 164 -034
K_random recall 432% 258 012 248 095 028 B854**
E_Sentential recall 485% 547** 193 .368 .389* -036 .388* A97**
E_random recall b47** 364 023 234 286 077 B602** 750%% 750%%
Symmetric matrix 689** 681** 189 408* 314 142 285 351 505%* 469*
Asymmetric matrix 438* 588** 243 423% 195 -091 159 169 523** 29 B42**

*Receptive and Expressive Vocabulary Test (REVT; Kim et al., 2009), °Peabody Picture Vocabulary Test-4th Ed (PPVT IV: Dunn, & Dunn, 2007), Korean Story comprehension task:
Literal information task, “Korean Story comprehension task: Inference task, *English Story comprehension task: Literal information task, ‘English Story comprehension task: In-

ference task.
*p<.05, **p<.01.
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Appendix 1. English wordlist recall scoring sheet

No. dAze OESless A
E1 3 Fell boy hurt

E2 3 He wears pants

S1 3 She eats apple

R1 3 Fell boy hurt

S2 3 He wears pants

R2 3 Draw she picture

S3 5 She stopped buy some milk

R3 5 Baby night all little slept

S4 5 She likes go swimming summer

R4 5 Castle play built boys big

S5 5 Friends came over watch TV

R5 5 Friend picture for painted he

S6 7 Big brown dog ate all cat's food

R6 7 House hard making worked little they perfect
S7 7 She gave her mom some beautiful flowers
R7 3 Eats she apple

S8 3 Boy fell hurt

R8 3 Wears he pants

S9 3 She draw picture

R9 5 Milk some buy stopped she

S10 5 Little baby slept all night

R10 5 Summer she swimming likes go

S11 5 Boys built big play castle

R11 5 TV over friends watch came

S12 5 He painted picture for friend

R12 7 Food dog brown all cat's big ate

S13 7 They worked hard making perfect little house
R13 7 Flowers mom beautiful gave she some her
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