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Objectives: The purpose of this study was to identify group differences in various aspects
of narrative tasks performance (comprehension, production, and eye-tracking variables)
and finally to explore whether narrative tasks can be used to detect vocabulary delay.
Methods: Children in the 1st and 2nd grades (TD= 101, VD = 22) of elementary school par-
ticipated in this study. All children participated in story comprehension and production
tasks, and eye-tracking variables were extracted from two reading conditions (listening+
reading, and ‘reading’) in the story comprehension task. Results: There was a significant
difference between the two groups in the ‘listening+reading’ condition in the story com-
prehension task, the ‘construction’ condition in the story production task, and the ‘total fix-
ation duration (TFD)’'in the eye-tracking variables. We examined the ability of the story
performances to discriminate vocabulary delays, and found that a total of 79.6% of the
original cases based on the standardized vocabulary test could be correctly classified by
the story performance variables. The ROC curve also showed that 84.6% of the children
could be validly identified by a combination of narrative comprehension scores in the
"listening+reading’ condition, narrative production scores in the ‘structure’ condition, and
TFD in the ‘listening+reading’ condition of comprehension task. Conclusion: The signifi-
cance of this study is that it explored the possibility of using narrative tasks as a useful tool
for identifying micro-level vocabulary delays.

Keywords: Top-down approach, Narrative tasks, Identifying vocabulary delay, Eye-tracking,
Early school-age children
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Table 1. Participants’ characteristics

Variables TD(N=101) VD (N=22) t
Age (month) 88.20(7.43) 91.36(6.34) -1.855
Nonverbal 10° 116.08(17.29) 106.73(12.97) 1.981
Receptive vocabulary® 93.46(17.83) 67.86(7.01) 4.852%**
Expressive vocabulary® 90.90 (15.48) 74.05(10.72) 6.604***

Values are presented as mean (SD).

TD=Children with typical development; VD = Children with vocabulary delay.
***p<.001.

K-BIT2 (Kaufman Brief Intelligence Test 2nd edition; Moon, 2020).

®REVT (Receptive and Expressive Vocabulary Test; Kim et al., 2009).
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Table 2. Narrative comprehension scores by each group and condition

Condition TD(N=101) VD (N=22) t
Listening 60.72 (26.61) 57.09(28.65) 572
Listening + Reading 59.11(23.73) 39.97 (25.65) 3.380***
Reading 53.90(28.13) 42.73(29.93) 1.668

Values are presented as mean (SD).
TD=Children with typical development; VD = Children with vocabulary delay.
***p<.001.
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Table 3. Narrative production scores by each group and condition

Condition TD(N=101) VD (N=22) t
Story structure 50.99(10.00) 41.36(13.29) 3.844%xx
Story retelling 68.23(14.94) 61.36(21.67) 1.786

Values are presented as mean (SD).
TD=Children with typical development; VD = Children with vocabulary delay.
***p<.001.

Table 4. Eye tracking measures by each group

TD(N=101)

Condition VD (N=22) t

Listening + Reading

TFD 281,341(105618) 223,261 (80,334) 2.523*

AQI'FD 135,839 (62,493) 118,734 (61,316) 1.010

Scanpath length 292,058 (199,484) 209,472 (138,486) 2.033
Reading

TFD 287,495 (265,668)  254,918(90,471) 469

AQIFD 128,807(117,199) 130,958 (54,547) -070

Scanpath length 248,383 (145,682) 247,841 (154,373) 013

Values are presented as mean (SD).

TD=Children with typical development; VD=Children with vocabulary delay;
TFD =Total Fixation Duration; AQI FD=Area of Interest Fixation duration.

*p<.05.
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Table 5. Classification results by discriminant analysis

- Predicted group
Original group Total
D VD
D 80.0 20.0 100
VD 23.1 769 100

79.6% of original grouped cases correctly classified.
TD=Children with typical development; VD = Children with vocabulary delay.
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Figure 1. Receiver operating characteristic (ROC) curve for narrative tasks.
L+R=Listening+Reading; S = Structure; TFD=Total Fixation Duration.
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Appendix 1. Examples of presenting picture cards in narrative production task (Gagarina et al., 2019)
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Appendix 2. Scoring sheet of narrative production task
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Appendix 3. Example of AOI (Area of Interest) configuration for extracting eye-tracking variables
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