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Objectives: This study aimed to compare the linguistic chunking abilities of Korean-English
bilingual typically developing children (TD) and children with language delay (LD). It also
examined the impact of language experience on chunking task performance. Chunking, a
working memory domain, involves integrating new information with existing knowledge
to expand memory capacity. Methods: The study involved 23 bilingual TD children and 14
LD children aged 4 to 6 years. A word-list recall task was conducted, manipulating order
(sentence vs. random), word count (3, 5, 7), and language (Korean, English). Parents com-
pleted the Bilingual Input and Output Survey. Task performance accuracy, analyzed as the
percentage of correct responses, was evaluated using three-way mixed repeated-mea-
sures ANOVA and correlation analysis. Results: TD children outperformed LD children, with
higher accuracy in the sentence order condition compared to random order. Performance
decreased with increasing word count and was better in Korean tasks than in English tasks.
Time spent using and being exposed to each language positively influenced TD children’s
performance. In contrast, simultaneous exposure to both languages negatively impacted
LD children’s performance. Conclusion: Linguistic chunking tasks are valuable for assess-
ing bilingual children’s language development status. Language experience significantly
affects chunking abilities, highlighting the need for tailored interventions for bilingual chil-
dren with language delay.
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Characteristics TD (N=23) LD (N=14) t p

Age (mo) 63.73(8.925) 58.57(9.221) 1.687 100
Nonverbal 10 112.17 (13.452) 105.50(7.773) 1912 064
Korean Receptive vocabulary (REVT) 68.91(23.070) 28.42(14.275) 5.896%** .000
English Receptive vocabulary (PPVT) 94.91 (25.870) 4150 (15.644) 6.967*** .000

Values are represented as mean (SD).

LD =children with language delay; TD =typically developing children.
2Kaufman brief Intelligence test 2nd edition (K-BIT-2; Moon, 2020).
*Receptive & expressive vocabulary test (Kim et al., 2009).

“Peabody picture vocabulary test-4th ed (PPVT IV; Dunn & Dunn, 2007).
***p<.001.
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Table 2. Bilingual input output survey (BIOS) results

Characteristics TD(N=23) LD (N=14) t o

Age of onset of English exposure (mo) 31.17(18.83) 19.07 (18.88) 1.895 .066

Age of onset of English use (mo) 35.74(19.61) 29.07 (16.27) 1.067 293

K_input (hours per day)® 9.52 (3.85) 9.93(4.78) -285 778

E_input (hours per day) 4.22 (3.30) 2.14(361) 1.789 082

K_output (hours per day) 9.13(4.86) 9.50(5.11) -220 827

E_output (hours per day)® 3.70(3.75) 2.79(5.32) 610 546

KE_input (hours per day) 174(2.22) 3.50(3.28) -1.952 059

KE_output (hours per day) 3.09(4.07) 3.29(4.86) -134 894

Values are presented as mean (SD).

LD =children with language delay; TD =typically developing children.
*Average daily exposure to Korean (hours per day).

®Average daily use of English (hours per day).

‘Average daily simultaneous use of Korean and English (hours per day).
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Table 3. Descriptive statistics for the accuracy rates (unit: %) of the two groups in the Korean word list recall task under the sentence order condition, according to
the increase in word count (3 words, 5 words, 7 words) and language (Korean, English)

Korean English
3 words 5 words 7 words 3 words 5 words 7 words
TD(N=23) 91.30(11.91) 71.74(19.61) 52.17(24.72) 87.68(17.92) 61.45(24.43) 33.95(22.16)
LD (N=14) 68.45(24.93) 4500(19.90) 4252 (23.06) 72.62(31.98) 35.00(19.99) 23.47(19.18)
Total (N=37) 82.66(20.91) 61.62(23.47) 4852 (24.25) 81.98(24.88) 51.44(26.04) 29.99(21.44)

Values are presented as mean (%) (SD).

Table 4. Descriptive statistics for the accuracy rates (unit: %) of the two groups in the Korean word list recall task under the random order condition, according to
the increase in word count (3 words, 5 words, 7 words) and language (Korean, English)

Korean English
3 words 5 words 7 words 3 words 5 words 7 words
TD(N=23) 83.90(18.32) 51.74(20.45) 33.13(19.45) 77.54(24.03) 4159 (21.05) 25.05(17.48)
[D(N=14) 59.52(27.32) 35.71(19.32) 27.55(17.03) 66.07 (33.88) 30.00(16.22) 19.05(12.80)
Total (N=37) 74.68(24.87) 45.68(21.27) 31.02(18.53) 73.20(28.27) 37.21(19.96) 22.78(15.96)

Values are presented as mean (%) (SD).
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Korean and English tasks: TD vs. LD (sentence order) Korean and English tasks: TD vs. LD (random order)
= —%— Korean (TD) %~ Korean (TD)
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—¥— English (TD) —&— English (D)
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Figure 1. Accuracy rates (%) of the word list recall task according to language and word count in the two groups (typically developing children=TD; children with
language delay=LD) under the sentence order and random order conditions.

sH=ai H|m Table 5. Post-hoc results (sentence order)
Post-hoc test results for word count.

a3t 9 Aozkg aitE A4St A3 Joke] Faat FA Word count 3-5 words 3-7 words 57 words
Significance level *xk *rx *x
2 Foju]stod, Uut o5 (M=66.60, SD=22.15)0] Slofaretz]|¢l

Post-hoc test results for the interaction between language and word count.

Conditions 3 words 5 words 7 words

14.183, p<.01).

glojo] whE Fa e F-Yu|stlon, ol= gh=o] 2AM=
64.30, SD =22.84)0]| A T Rtk L= oJo] Z7(M=54.40, SD =24.04)
Bt =2 -85S B -5-S LEPHT (F 35 =8.951, p<.0L).

tho] ol whE TR F-o R[5k O™ (Fe, 70 =116.453, p<
001), Thof 7} S7Hgto]| whel = R i AHkg-Eo] HAaslgl
o). ditolg-9] 7-9- 35ko] Z7lofA] Hat 89.49 (SD =15.21), 5%+0] A A3}, 3cko] 2o A= ghrole} ol 7F ARRS-E Alol7t
Z:210l| 4] Bt 66.60 (SD =22.15), 7¢ko] 2710 A] H+t 43.06 (SD = Om|&HA] kO (p>.05), 5Tho] o A= Rh=0]7} QJofHrt
23.47)0191.0m, AoPUIA|A o}50] 9 3o 7oA Ht FouIsH = AR ES BEYTHp<.05). 75ko] 7oA =
70.53 (SD=28.64), 57F0] 2710114 B4f 40.00 (SD=19.95), 7o) 2 Fh=0]7} ¢of et fom|alA| =& ARkg-E-2 H3Arth(p<.001).
2ol 4] H+t 33.00 (SD=21.21)°] It} BonferroniE 2-8-8f| A4 o] o Aek 7 Ao Atg Bk 5o R|Ek AT (Fe, 10 = 4.408,
74]t A3}, Table 50| Uehd uef o], 3ko] 27do] seko] 24E. p<.05). ofi= Thof 4= 270l whet = ek 7k AWH3-E Aol7k ot
o FojueH] =2 AN B2 HAlal(p<.001), 3tto] 7o) 76k EA VS-S &Ju|gith BonferroniE 483l thol 4=9f Ftk
of 2T F-ou]oHA| & AHESE2 EIH(p<.001), 5T+ 77 AR gl thet A7 71383t A2, Table 50| LreRd )
Z210] 7ko] 22K FoulelA & GHSES EAlthp< o} Zro, 3to] 2o A= YRt oF-5-9] Hat 89.49 (SD=15.21)°]
001). AAojo} Tho = 7+ T ARE Ak FoHsIoH(Fo=  oPdEA|H ofs Hat 70.53 (SD =28) 2t} F-on|oHA| &34t
6.145, p<.01) olof Aoje} thof o= 7+ AF ARG} Thof 9} F|et (p<.05).5%0] 20| A= GHtoF5-2] Bt M=66.60 (SD =22.15)
H T ARGl thek A A7 Bonferronis 288l A8k o|jlon AdojihdA|dd of5-2 et 40.00 (SD=19.95)< H{Th.
Table 50| el HEel o], dloje} tho] 4= TF AT ARG AL = ek 7k 2tol= 7ol m|siith(p <.01). 78ho] ol A Uit ol

Korean-English * .

Post-hoc test results for the interaction between group and word count.

Conditions 3 words 5 words 7 words
TDvs. LD * ** *

*p<.05, **p< .01, ***p<.001.
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Table 6. Post-hoc test result (random order)
Post-hoc test results for word count

Word count 3-5 words 3-7 words 5-7 words

KKK KR KRR

Significance level

***p<.001.
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Table 7. The correlation between language experience (Korean, English, simultaneous usage time of Korean and English, and exposure time) and word list recall

task performance in bilingual children with language delay

K_input® K_output E_input E_output® KE_input KE_output®
Korean sentence order 3 words 050 -.355 .068 095 -.043 313
Korean sentence order 5 words 101 .158 -160 -079 -.081 -172
Korean sentence order 7 words -150 -300 -030 229 216 017
Korean random order 3 words 359 207 -528 -465 021 258
Korean random order 5 words 094 -091 182 120 -393 -.087
Korean random order 7 words 220 082 -.158 -176 -240 057
English sentence order 3 words 230 -204 -075 -143 -233 385
English sentence order 5 words -.063 -.360 174 030 -209 288
English sentence order 7 words -092 -297 270 254 -085 080
English random order 3 words 035 -213 -.062 -026 .003 243
English random order 5 words 522 127 -096 -312 -806™* 107
English random order 7 words 018 -134 333 107 -498 -.065

2Average daily exposure to Korean (hours per day).

®Average daily use of english (hours per day).

tAverage daily simultaneous use of Korean and English (hours per day).
**p<.01.
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Table 8. The correlation between language experience (Korean, English, simultaneous usage time of Korean and English, and exposure time) and word list recall

task performance in typically developing bilingual children

K_input® K_output E_input E_output® KE_input KE_output®

Korean sentence order 3 words -.062 -078 243 -.266 -.333 329

Korean sentence order 5 words A19* 285 -.186 -3M -372 .066

Korean sentence order 7 words 190 251 -188 - 447% -115 099

Korean random order 3 words 272 214 -036 -089 -.353 =172

Korean random order 5 words 352 283 -013 -092 -393 -113

Korean random order 7 words 224 294 -050 -212 -227 -041

English sentence order 3 words 174 -072 -132 -137 106 145

English sentence order 5 words -.263 -525% 606 .356 -311 334

English sentence order 7 words -240 -419* 510* 448* -.366 124

English random order 3 words -416% -461* A437* 274 -086 172

English random order 5 words 025 -282 31 029 -409 361

English random order 7 words -309 -280 434% 241 -142 123

2Average daily exposure to Korean (hours per day).

bAverage daily use of english (hours per day).

‘Average daily simultaneous use of Korean and English (hours per day).

*p<.05, **p<.01.
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