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Objectives: This study aimed to identify the real-time word learning processing aspects of
children in each group by classifying groups according to their actual vocabulary acquisi-
tion performance (offline processing data) in QUIL (Quick incidental learning). We com-
pared whether there was a significant difference between the QUIL offline and online pro-
cessing data of the two groups, and finally we attempted to explore whether QUIL offline
and online processing data had a significant correlation with children’s working memory.
Methods: Thirty-three children [21 with TD (Typically developing children); and 12 with SLI
(Children with specific language impairment)] aged 3- to 6-year-old participated in this
study. K-mean cluster analysis was conducted to create new groups based on QUIL offline
scores, and to examine children’s online word learning processing. To analyze the children’s
word learning process with an eye-tracker, the animations recorded with narration were
shown to the children through a computer with an eye-tracker attached. Results: There
was a significant difference between the two clusters at the third exposure condition in

online data (fixation duration). In addition, there was a significant correlation between
QUIL online processing and linguistic WM (Working memory) in cluster 1, and between
QUIL offline scores and nonlinguistic WM in cluster 2. Conclusion: When new vocabulary is
exposed for cluster 2, it can be inferred that the efficiency of vocabulary acquisition will be
improved if visual information is intensively combined with language information.

Keywords: Quick incidental learning (QUIL), Eye-tracking, Vocabulary acquisition, Working
memory, Preschool children
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Table 1. Participants’ characteristics

Variables Cluster 1 Cluster 2 t
Age (month) 62.43(7.29) 60.42(9.78) 523
*K-ABC 103.14(13.17) 106.53(12.63) 461
*QUIL (total) 450(1.51) 11(1.56) 015*
NL: SLI(N) 10:4 11:8

Values are presented as mean (SDs).

Cluster 1=Children with higher QUIL scores; Cluster 2=Children with lower QUIL
scores.

*Korean Kaufman Assessment Battery for Children (K-ABC; Moon & Byun, 2003).
®Quick Incidental Learning (QUIL; Yang et al., 2013).

*p<.05.
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Figure 1. Example of eye-tracking heatmap (AQI) in each cluster (left=cluster 1, right=cluster 2).

472  https://www.e-csd.org

https://doi.org/10.12963/csd.22894



COMMUNICATION SCIENCES & DISORDERS

B AL
ufel ok skl £ Ak o
(Symmetric-Asymmetric Matrix) Z}A|+= 318 7] Zof w2} 4=
A0 2 HEERE €A 71olslo] 4ot el 29 1
2 Rofsle] $3 AHEstck

B - Lo] BAE LS Y3l SPSS ver.25 (SPSS Inc, Chicago, IL,
USA)E AL a19Lon, A5t B0l ujel Lk 7k o] Ruols
U LEAHE A (one-way ANOVA), A7 S4ofl=

B,

=
o
2
Im
i
P>

Pearson2]

A of&2 AFHA] K-ABC 71--3271 ob-g- A5 AR
ofallom, o5 i ZAte] ofst it 2 A= whE 2% gk
IRA AL 2147]% SR AARE A2 S, AlAdF27] I o]
T HAAIRE 01%] Sk 58 S7)2k old 271 TA| (R
weh s, Sl 5814, Blddeid 271} IhA (B
MEZ2)Z 5] Qlom, d- o] tid obE2 sl -
Ael] B I3t 3Tk

AT AL HEHS TR S5t =
Of =8 HRIQl W -1 3hE A Al
0 2k oAl A 52 el o] whe —‘%ﬂ
A&0 2 AABIG oM, obgollAl TA B/ A olF %‘7P7} o]
FoITh= XS FA] AT AlAdF=2]7(eye tracker)7} 21
HUE(1,920%1,080) AHg-3Ho] A /S AAISHALH, A4l
2717} R 2k 730 2UE e} olEo] A= 9F60-70 cm$iTh
MAFAZIE S8l 4 Aol kg E b oFs ] =
SR8 om, B GAF A A 2A (calibration) Al S #H of
] Aol B 54 ¢ S of ] dEdt HHE =

1101 x%y_é

21 314 TP B4k A1 Ro] B, T4 GAel A 12
A oI (HIetol) B ol -2 oliy] 913l ofF] 45 AL
AAJsT AR ok E ol a7e) T AN T, AARPE
ANISHE Sol7t ofd gl slgstieA] ool MEES B

ch o]} o] 3 5 A oF 5] AR ofiIE] Bt o

Table 2. Descriptive statistics of fixation duration and fixation count by clusters
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— Cluster 2 298.105 401.000 515.947

Figure 2. Comparison of fixation duration between cluster 1 and 2.

FD_1 FD_2 FC_1 FC_2 FC_3
Cluster 1(N=14) 371.00(72.825) 323.29(71.121) 266.43(92.289) 1.00(.202) 0.86(.213) 0.79(.200)
Cluster2 (N=19) 298.11(62.512) 401.00 (61.050) 515.95(79.220) 0.90(.174) 1.00(.183) 1.05(171)

Values are presented as mean (SEs).

Cluster 1=children with higher QUIL scores; Cluster 2=children with lower QUIL scores; FD = Fixation duration; FC=Fixation count.
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Table 3. Correlation coefficient among working memory tasks in Cluster 1
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Table 4. Correlation coefficient among working memory tasks in Cluster 2

NWR Y\égﬂ? Yggg‘flﬂgt Matrix_Sy  Matrix_Asy NWR YZEZ?[? Y\égg‘flﬂsﬁt Matrix_Sy  Matrix_Asy
FD_1 536 439 iE 099 13 FD_1 o 131 219 494 513
FD_2 218 046 060 157 178 FD_2 125 090 12 085 20
FD_3 112 269 241 083 420 F_3 116 0% 094 297 01
FC_1 476 841 837 156 o3 FC_1 464 264 204 43 437
FC_2 190 423 417 o3 369 FC_2 108 3 198 061 256
FC.3 208 34 366 o3 154 FC_3 057 049 2 169 032

Cluster 1=Children with higher QUIL scores; NWWR=Nonword repetition; S=Sentence
order; R=Random order; Sy=Symmetric; Asy=Asymmetric; FD = Fixation duration;
FC=Fixation count.

*p<.05.
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Cluster 2= Children with lower QUIL scores; NWR=Nonword repetition; S = Sentence
order; R=Random order; Sy=Symmetric; Asy=Asymmetric; FD = Fixation duration;
FC=Fixation count.
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Appendix 1. Novel words in QUIL (Quick incidental learning) task

QUIL &3] (el EA)
AAFA
Cilkca A=K 2o Az}
sy obsRE-S
FAF | AL
1 ANt | SAF 2 @ @ ® @
2 FEHT | SA 4 @® @ @ @
L’]»Z:}
3 F7) HA 3 ) @ (©) @
o] o]
4 v YA 1 @ @ @ @
5 ElR BA 1 @ @ ©) @
6 Y] YA 4 @ @ ©) @
7 ] - BA 1 @ @ ©) @
g8 | Zdnidelopr] | sl WAL 2 ©) @) ® @
9 wujck | FAb 4 @ @ ©) @
10 F} YA 3 ) @ ©) @
/3 /7
Al
4 /10
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Appendix 2. Example of QUIL script

2Z0jop|

E2f|H| 0[op7|

7HB{EL:
EEJI e,
EEJI L.
EEJIE IR,
Sl
S240| E2{0j|A FE2.
SZ0| S SEfS.
EEC TEIR.
=7
7ot FE702.
F7t=0rte.
F7|7}H HIHE 2HS0I2.
H}H:
7|71 BIHE 2502,
HIE SO A2.
BIOZ} 2270,

SHSE:

88 2FO| 7 SO BEhHOI 2.

sfseot gote.

EEZ} tH|2F0| 7} SHEEOI| A LRI,

St
EEJteteE 2012,
ESeE =012,
EEIlSI=E 92,
2tk

T2,

OFARIZF FAHE THMer.

OFAME FAHE HH 2.

O
HHE Zol=3oL.
OFAMZH OIS 012
O£ ol Z=ot2.
seOjCE:
EEJOFX{ME soi2.
EE7IOPHMIZE o2,
EETHAS o2,

Appendix 3. Example of the receptive test of QUIL task
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