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Objectives: The purpose of this study was to identify whether there was a significant differ-
ence in reading comprehension in typically developing children (TD) and children with
language impairment (L) in early school age according to reading conditions, and to de-
termine whether there was a significant correlation between reading comprehension skills
and eye movement patterns in each group. Methods: A total of 213 children (TD: 183; LI:
30) in the 1st and 2nd grades of elementary school participated in this study. According to
the reading conditions (reading while listening, reading only), all children were randomly
assigned to perform text reading tasks, and real-time data collection was carried out
through an attached eye-tracker. Results: There was no significant difference in story un-
derstanding according to reading conditions between groups, but it was confirmed that
the correlation patterns between each group’s reading comprehension and eye move-
ment patterns were different depending on reading conditions. Conclusion: In the TD
group this study found that the faster the processing speed, the higher the reading pro-
cessing efficiency. On the other hand, in the LI group, the processing speed was generally
slow due to their poor literacy or cognitive processing speed, therefore there was no corre-
lation between eye movement patterns and reading comprehension skills.

Keywords: Eye-tracking, Eye movement patterns, Reading condition, Reading comprehen-
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Values are presented as mean (SD).

TD=Children with typical development; LI=Children with language impairment; K-BIT=Kaufman Brief Intelligence Test 2nd edition (Moon, 2020).
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Table 2. Descriptive statistics of story comprehension performance by each
group and reading condition

Story comprehension scores

Reading condition  Language group N

(Z score)

Auditory + Reading ™ 89 .107 (.866)
LI 16 -595(1.323)

Reading only D 9 .047(.996)

LI 14 -313(.797)

Values are presented as mean (SD).
TD=Children with typical development; LI=Children with language impairment.

Table 3. Descriptive statistics of eye tracking variables and story comprehen-
sion performance in each language group

Language

Reading condition D AOIFD Scanpath
group
Auditory + Reading D 072(913) .004(.962) 043 (.929)
L -370(1.136)  -.023(1.080) -.237(1.212)
Reading only D 010(1.018)  -010(1.021)  .022(.942)
LI -067 (.657) .065(.619) -150(1.215)

Values are presented as mean (SD).
TD=Children with typical development; LI=Children with language impairment;
FD =Fixation duration; AOI FD= A0l fixation duration; Scanpath=Scanpath length.
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Figure 1. Results of story comprehension performance by reading condition
between groups.
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Table 4. Correlation analysis between eye tracking variables and story com-
prehension performance in each language group

Reading condition Variables FD AOIFD  Scanpath
Auditory + Reading  TD Story comprehension 208 211 2747
LI Story comprehension 407 105 513*
TD Story comprehension ~ -335**  -274** 050

LI Story comprehension .096 -.053 335

Reading only

TD=Children with typical development; LI=Children with language impairment;
FD =Fixation duration; AOI FD= A0l fixation duration; Scanpath=Scanpath length.
*p<.05, **p<.01.
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Appendix 1. Example of research task presentation

Auditory + Reading Reading only
condition condition

a

Children who participated in the study
listened to the corresponding narration
while reading the text on the screen.

Children who participated in the study
read the text on the screen,
and narration was not presented.
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