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Objectives: Story comprehension is an important ability that supports not only the lan-
guage skills of preschool children but also their learning skills in school age. Through three
subtasks of executive function (updating, inhibition, and shifting) and eye movement, we
examined the process of children’s story comprehension online and offline. Also, we looked
for the variable which predicts children’s story comprehension. Methods: Participants were
11 children with specific language impairment (SLI) and 17 typically developing children
(TD) aged 4-6 years. Group differences were compared using story comprehension (refer-
ence comprehension and inference comprehension), updating, inhibition, shifting tasks (n-
back, flanker, and DCCS) representing executive function and story processing using the
eye tracker. Moreover, correlation analysis was conducted to find the relationship between
variables, and regression analysis was used to determine which variable, executive func-
tion or eye tracker, predicts story comprehension. Results: The SLI group showed more dif-
ficulty in story comprehension and executive function than children in the TD group. Fur-
thermore, the TD group gazed at important visual cues longer than children in the SLI
group. The TD group showed a correlation between story comprehension and both the
subelements of executive function and average fixation duration unlike the SLI group. Up-
dating predicted reference comprehension and inference comprehension simultaneously
in the TD group. Conclusion: It is suggested that TD children can understand stories more
efficiently by using their executive function and also can distinguish areas of significance in
picture books through staring at a subject for a long time to foster learning in contrast to
children with SLI.

Keywords: Eye-tracking, Executive function, Story comprehension, SLI, Preschool children,
Narrative
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Table 1. Participants’ characteristics

TD(N=17) SU(N=11) [F

Age (mo) 66.82 (9.41) 66.73(10.51) 0.001
Nonverbal 10° 111.65(6.67) 105.18(11.21) 3.685
PRES

Receptive language 52.12(8.17) 33.09(7.63) 38.082%**

Expressive lanaguage  44.41(7.20) 31.18(8.20) 20.238***
REVT

Receptive vocabulary ~ 68.76 (9.28) 4255 (22.53) 18.490%**

Expressive vocabulary ~ 69.47 (7.59) 54.00(13.81) 14.695**

Values are presented as mean (SD).

TD=typically developing children; SLI = specific language impairment; PRES =Preschool
Receptive-Expressive Language Scale (Kim, Sung, & Lee, 2003); REVT =Receptive
& Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009).

Korean Kaufman Assessment Battery for Children (K-ABC; Moon & Byun, 2003).
*p<.05, **p< .01, ***p<.001.

Aut obF o] 9 (1) PRES (Kim et al,, 2003)0]|4 48 4
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ARk, MIelo}s s, -8 9 Tl 9lo] 52, 58 %
o RIEloA 25k 2 BA} 2 ololREA] AL AIEA
(one-way ANOVA)S 53f] dolEgtt. 71 A, ool
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Figure 1. Examples of images in the picture book.
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Figure 2. n-back Task.
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Figure 3. flanker Task.
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Post-shifting (Shape game)

o

Advanced shifting (Dual)
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Holth= A gt spA|uh Aol whE 2] ofsf Hapeh
=4 ofal F=9] o] A} 222 UERHA] ETH(Fu.26 = 0997,
p=.327). o] thgk Z7}-= Table 2} Figure 50 A A5H31ch

-
X

7S ot &= obul| =3 Aot

Ha7152 ok9] D91 784l 715, Al 715 A3k 715 A 4
o] Yok 7k v g 919 "a‘%ﬂﬂil%&%@'(one-way ANOVA)
2 AN 3 A7)0 519] 1A 9] e 7 gAILH|
G HoEAl dotE 7] flal U4 A (one-way
ANOVA)E Z3l| 7k 34| 9] ek 71 BHSAIZE 2fo| & BAT 8ot

n-back IHA|(Fq, 27 = 0.008, p=.928), flanker }A|(Fq, -7 = 0.708,

100 - ETD ESU

Comprehension scores (%)

Reference comprehension

Inference comprehension

Figure 5. Child’s accuracy of story comprehension by two groups.
TD=typically developing children; SLI= specific language impairment.

Table 2. Performance results on story comprehension

TD(N=17) SLI(N=11)
Reference comprehension scores (%) 77.06(13.24) 41.36(20.26)
Inference comprehension scores (%) 60.59 (26.86) 17.73(12.52)

Values are presented as mean (SD).
TD=typically developing children; SLI=specific language impairment.
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p=.408), DCCS THH|(Fy,27) = 0.696, p = 412)2] BF-3-A| 7ol A Rt
A7} B e ehoko ma Hai] 519 aAe] Aot £
o] that BAH A 25| o|ojAirk. olo] it 74 BAS Table
30] A A=k

A 3K|(n—back) =& Za}
Wl 5 8E S48h n-back Al A Tedotaof ob 5 e
O] THA| =322 54.73 (SD=24.37), YRk o5 o] A =3

22 70.00 (SD=14.93) 0. & th=¢loj#off o} Fehrc) Uuk o
& A9 n-back IA| A7} F-2lSHA| = THE, ) =4.261,
p=.049). o]o|| gt A= Table 40 A A= SIck

-

4w oA (flanker) 484 Za}
A 58 S5 913t flanker TRA|of|A] Th=lodoff of
=

& ke IpA] =322 78,00 (SD = 14.72), UHF obg Fche] 74
S 2 88.12 (SD=11.63) 2 T=lofgofl obgof| vl Uyt o}
59 A 7150l BAH R Fofuldt o) MM w2 A

A& BATHE, 27)=4.103, p=.053). 0]0]| thg} A}-+= Table 40| A|

3 2}
7] 918 DCCS Tl A Heloigol ok
6285 (SD=1285, Ut 1% A 3

5 et

Table 3. Response time results on executive functions

TD(N=17) SLI(N=11) F
n-back_RT (ms) 1537.80(269.96)  1549.36 (403.95) 0.008
flanker_RT (ms) 1683.31(723.69)  1926.34(781.12) 0.708
DCCS_RT (ms) 2035.26 (660.13)  2271.32(832.31) 0.696

Values are presented as mean (SD).
TD=typically developing children; SLI= specific language impairment; RT=Response
time; DCCS=Dimensional Change Card Sort.

Table 4. Performance results on executive functions

TD(N=17) SLIN=11) F
n-back_Acc (%) 70.00(14.93) 54.73(24.37) 4.261*
flanker_Acc (%) 88.12(11.63) 78.00(14.72) 4103
DCCS_Acc (%) 75.98(13.30) 62.83(13.88) 6.267*

Values are presented as mean (SD).

TD=typically developing children; SLI = specific language impairment; Acc=Accuracy;
DCCS=Dimensional Change Card Sort.

*p<.05.
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o} Xthe] DCCS A A7 EAAC &2 8951 =9t}
(Fu,2)=6.267, p=.019). 0] t}jg}+ A3}= Table 40]| A A=k

AMFEX7|E &85t 0[0F7] OfsH 2| 2h o~ Zut

et 2 Fdt A AZRe] AfolE dobi 7] flsf Ul
FLAREL A (one-way ANOVA)- A5}t theelol&tol o} 7]
che] Bt A AR 434.84 (SD=74.32)0] UWF o}F 7]
o] ot AJAIA AJ7HS- 518,51 (SD=85.08)2 YHl o} 50
T A AREo| Eedlof ol obEe] Hat Al ARERT

T8 HA| A YR THFu, 25 = 6.246, p=.020). ©]°] T3t A=
Table 5] A A= STk
0lof| olsH2t, a7 lis, Olok| M2 24 7+ Atmei

= ek ek oloy] olafe, W1 olobr] A2 244 7
AR 3ok 7] 9519] Pearson %8 A4S AHEAIT

5 2Jske] A 24 23, J2 ofop] o] W 22
2 olof7] o] M4r(r=.797, p=.000), n-back_Acc (r=.516, p=
.005), flanker_Acc (r=.518, p=.005), DCCS_Acc (r=.515, p=
.005), Hat A|AIA AZHr=.531, p=.008)T} 4 A& Bk
F 22 olof7] o]l H4=+=n-back_Acc (r=.508, p=.006), flank-
er_Acc (r=.518, p=.005), DCCS_Acc (r=.560, p=.002), =t A|
K A7Ho=477, p= 0193} $-2J3t 94 AP et
n-back_Acc= flanker_Acc (r=.682, p=.000), DCCS_Acc (r=
468, p=.012), ot A A7 Hr= A438,p= .032)1} G-k A4
A-S 29091 flanker_Acc®} DCCS_Acc (r=.481, p=.010)%

Table 5. Performance results on story processing ability

TD(N=14) SLI(N=10) F
518.51(85.08) 434.84(74.32) 6.246™

Average fixation duration (ms)

Values are presented as mean (SD).
TD=typically developing children; SLI=specific language impairment.
*p<.05.

Table 6. The correlation coefficient among tasks

W75 olo] ofsf el g + et o)

A HIek ZpA gt A= Table 60]] A|A|5HATE
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ofsl] Fa=et 324 olof7| o3| H4=(r=.770, p=.000), n-back_
Acc (r=.787, p=.000), Bt AXTA A7Hr=.627, p=.016) Yol Al
A AR e, B3 524 olol] o)a] Hoek -
back_Acc (r=.639, p=.006), flanker_Acc (r=.498, p=.042),
DCCS_Acc (r=.505, p=.039) 7+ SAX O 2 -F-2oJot A2 AJat
AE Btk n-back_AccE flanker_Acc (r=.563, p=.019), B+
AT ATHr =586, p=.028)1} 4] AHHAIE HoH
flanker_Acc?} DCCS_Acc (r=.551, p=.022)o| A= -2J5} % %]
gko] el

Sheelof o] o} 9 ik o} sk olop] olal, Hal |,
olol7] e 2h4o] Phat A= Figure 6o] AAISHICE

e
multiple regression)= AA|5GILE S22 = )75 519 7}
A|(n-back, flanker, DCCS)2] A&=2Q} o]ofr| x|2| 1A (H
A7 Az QL F 47 M1 S st gick
7 ko] A olopy| o A A, 1A EAol A et
2 28.2% |5 550 (Fo, 20 = 8.656,
R*=.282, p=.008) 2THA| 4]0l A = 10HA] -4]0]| flanker 24|}
AL 7} 19.2% AEES T3] 47.4% = F2 A o]d|HE of|Sdl+=
A0 2 YERFTH(F, 25 = 9444, R* = 474, p=.001). T3 = Zh9]
24 ofopr] ofse] &4 A, 19| Aol A= flanker 744 9]
7t 24 olss Bl 28.5% A= A= UERES.
(Fy,25=8.750, R*=.285, p=.007) 254 E-AojA= 1A £4
off Bt AL AREo] 15.2% g es Hlel 43.7% = 24 0]

g
L

A Akl 2] ofs

v e A DCCS_Acc Reference comprehension Inference comprehension
scores scores
flanker_Acc 682%**
DCCS_Acc 468* A81%
Reference comprehension scores 516%* 518" 515%*
Inference comprehension scores 508** 518" .560** J977*
Average fixation duration 438* 0.172 0223 531 477*

Acc=Accuracy; DCCS=Dimensional Change Card Sort.
*p<.05, **p<.01, ***p<.001.
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Figure 6. The correlation coefficient among tasks by two groups.
TD=typically developing children; SLI=specific language impairment; DCCS = Dimensional Change Card Sort.
*p<.05, **p< .01, ***p<.001.

(Continued to the next page)
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Figure 6. Continued.
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Appendix 1. Script of the picture book Charlie’s Story
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Appendix 2. Story (reference and inference) comprehension question
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