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The Effect of Augmented Reality—based Language Instruction on the
Development of Interrogative Words and Attention in Children with
Autism Spectrum Disorder

Kim, Young-ig' - Bae, Gu-taek + Kwon, Soon-woo  * Cho, Mi-hee™”

ABSTRACT

[Purpose] This study sought to examine the effects of augmented reality-based language instruction on
the development of interrogative words and attention in three children with autism spectrum disorder.
Method] The research design used a multi-baseline design among subjects for the development of
interrogative words, and a 5-point rating scale through pre- and post-comparative evaluation was
used to verify attention concentration. The intervention was conducted 2 to 3 times a week for 3
months, for a total of 39 sessions, and the intervention time was 35 minutes. [Results] First, the effect
on the development of interrogative words according to augmented reality-based language instruction
improved from 2.0% in the baseline stage to an average of 43.7% in intervention sessions for target
infant 1, and from 2.9% in the baseline phase to an average of 48.3% in intervention sessions for
target infant 2. Improvement, target infant 3 also showed positive results with an average performance
rate of 55.9% improved in the intervention session from 6.1% in the baseline stage. Second, the effect
on attention is based on a 5-point rating scale (achievement rate%) through behavioral observation
evaluation for all three target infants. Target infant 1 improved from 1.3 (26%) to 3.7 (74%), target
infant 2 improved to 1.5 (30%) to 3.8 (82%), and target infant 3's score improved from 1.5 (30%) to
4.2 (84%), confirming positive results in all children. [Conclusion] Composition of language instruction
content based on augmented reality can be said to be effective. Understanding the unique and unusual
characteristics of children with autism spectrum disorder, where teaching and learning media are
important, the language instruction method implemented through a 3D application presented with
visual strengths leads to a sense of reality (three-dimensionality), concentration of attention, and
voluntary motivation and interest. It suggests that it is positive to pay.
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The Effect of Augmented Reality-based Language Instruction on the Development of Interrogative
Words and Attention in Children with Autism Spectrum Disorder

(Table 1) Background Information of Target Child

5

Target
Background Infant 1 (Male) Infant 2 (Male) Infant 3 (Male)
information
Name of disability (age) ASD (5age) ASD (6age) ASD (6age)

Concentration

Difficult for more than
1-2 seconds

Difficult for more
than 3-4 seconds

Difficult for more
than 2-3 seconds

Symbolic Play Test

14-15 months

14-15 months

16-17 months

CARS

35 (mild-severe autism)

36 (mild-severe autism)

34 (mild-severe autism)

Interrogative Words use

Not at all

Not at all

Not at all

Overall level of
language expression for
communication
and behavioral traits;
Receptive and
expressive
vocabular(REVT)

Word production is at
the functional language
level of 2 words, and
combinations of 3 words
are not allowed.

In response to a request,
the person draws attention
to the request by pulling
the other person's hand,
rolling around, or using
an irritated voice. Rare
use of one- and
two-word partial echolalia.
Voice imitation is difficult,
and the child does the
same thing by waving
his hands up and down
in front of his eyes and
jumping up and down.

% REVT: Less than
30 months

Word production is at
the level of combining
three functional language
words, and overall
communication is difficult
because eye contact
with others is difficult.

In response to an
object request or action,
the patient shows

self-injurious behavior
such as leading another
adult by the hand or

hitting one's  head
with the palm of
one's head  when

communication is not
possible even in the
slightest.

% REVT: Less than
30 months

Word production is at
the level of functional
language combining 3
words, and communi-
cation development and
functional request
functions are available.

He can't sit down
even for a moment,
and is  constantly

running around as if
he's being chased by
something. Eye contact
is also difficult. Obsession
with specific objects
(lights, especially twinkling
lights). If you see an
electric kickboard, run
after it. Read the
English alphabet.

% REVT: Less than
30 months
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(Table 2) Questions by Type of Interrogative Word

Interrogative
Question Item
word type
Who Room: Who's in the room? Kitchen: Who's in the kitchen? :
Living room: Who's in the living room?  Bathroom: Who's in the bathroom?
Where Room: Where is dad? Kitchen : Where is dad?
Living room: Where is your mom? Bathroom: Where is your mom?
What Room: What does dad do? Kitchen:  What does dad do?
Living room: What does mom do? Bathroom: What does mom do?
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(Table 3) Research Procedure

Procedure Session Period
Baseline step 4~ 14 2022. 12. 02. ~ 2023. 01. 06.
Intervention step 20 ~ 22 2023. 12. 02. ~ 2023. 02. 17.
Generalization step 3 2023. 02. 13. ~ 2023. 03. 08.
Maintain step 3 2023. 02. 21. ~ 2023. 03. 21.
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(Table 4) Social Validity

Detail
Numb

Average

Evaluation Questions (range)

Are augmented reality-based language intervention instruction and the
1 need to improve attention concentration appropriate as intervention 5.0(5-5)
goals for children with autism spectrum disorder?

Is it judged that the augmented reality-based language instruction
2 intervention strategy is effective to apply to children with autism 4.8(4-5)
spectrum disorder?

Is augmented reality-based language intervention instruction a valid
3 teaching method appropriate for the characteristics of children with 5.0(5-5)
autism spectrum disorder?

Is the intervention program for augmented reality-based language
4 instruction appropriately structured for the current developmental level 4.8(4-5)
of children with autism spectrum disorder?

Will the augmented reality-based language instruction strategy have a
5 positive effect on communication in various scenes in the community 5.0(5-5)
and daycare centers in the future?

Do you think that augmented reality-based language instruction is an
effective teaching method in producing positive results such as visually 4.8(4-5)

6 arousing interest, motivation, and improving attention span, which are
the strengths of children with autism spectrum disorder?
Is it judged to be an appropriate way for researchers to suggest verbal
7 and non-verbal guidance methods to focus attention on children with 5.0(5-5)

autism spectrum disorder in terms of language guidance methods for
intervention in the development of interrogative words?
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(Table 5) Intervention Fidelity Checklist Average Score

Detail Score (out of 5)
Inspection details
Number A B C | Average
Was the intervention for each session of the research
1 treatment comprised of appropriate media content that| 4.67 | 4.75 | 4.75 4.72

could motivate the target children?

In the augmented reality-based language instruction
intervention, was the presentation of scenes centered on
the home environment appropriate for target young
children to understand and express interrogative vocabulary?

475 | 4.67 | 467 | 4.69

Was the implementation of the 3D augmented reality-based
3 application appropriately presented as content for the| 4.59 | 4.67 | 4.42 4.56
target children's interrogative word vocabulary development?

In cases where it was difficult to verbally explain
4 vocabulary for each type of interrogative word, was
non-verbal instruction at the infant level provided with
appropriate examples?

4.67 | 459 | 475 | 4.67

In order to promote the development of the suggested
interrogative ~ vocabulary, was an  explanation of
understanding of vocabulary unknown to the target child
appropriately presented in detail?

4.67 | 467 | 467 | 4.67

Were the target children appropriately instructed to achieve
6 positive results in motivating and promoting attention when| 4.42 | 4.59 | 4.59 4.53
implementing augmented reality-based methods?

Did the researcher provide language instruction

7 appropriately to draw attention and maintain continuous| 4.67 | 4.59 | 4.75 4.67
attention?
6. X2 X2
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(Table 6) Interrogative word development score range and average percentage (%)
g p g ge p g

Target Infant
Target Infant 1 Target Infant 2 Target Infant 3
Research step
Baseline (average) 0~1 (2.0% 0~1 (2.9%) 0~1 (6.1%)
Intervention (average) 2 ~ 10 (43.7%) 1 ~ 11 (58.8%) 2 ~ 11 (58.8%)
Generalization 9 ~ 10 (71.8%) 9~9 (69.2%) 9 ~ 10 (74.3%)
Maintain 9 ~ 10 (71.8%) 9 ~ 10 (71.8%) 9 ~ 11 (76.9%)

A 7S B8 ARt FFF vA= FFY #HIE 4517 s
y E 3 FHSol d B7F FA=E R 219 2ol AP AR A
ANE Friste] Hlu B4 FIHFe #gte] Higt 2E AuEdY
= (Table 7)3 Zom, w1z z &RlstH (Figure 59 &
tgRot 12 SA A AARE FAHFOl ek AP FAIA F 6
of 53 Hxol dHF FAV 8HE A FE 1.3)22 26%Y FYHFS Hol=
2 8ud 22 AHE ey, 34 GAE SET T AAIS AR HALA
A FA7 28@F@ T HE 3.7)22 74%9] FAHEE &
ol e Jx o] Habrt 1459 Fdd 235 Eth
gfot 2= A4 A AR FoHF5 AP AAA F 62Tl tiete] 58 &
o] U™ AT 9F@HA X 1.52F 30%Y 2 FAYFTE Hol: JE H
Aoy, FAE FTET T HAT AT HAIA= A A7 2338@EHE A
3.8 22 82%2] AFHERE H|1F =2 FAHFY FT4H Z2HE 29

ok S A
Aol 32 A A AATE FRF AP GAOA F 6EF ol tiste] 58 H:
o] A4 A7 OFdHEHF X 15202 30%Y FYHFS Hol= =& YEFHA

ou, ARF FAIAE dds AT 258 (B A= 4227 168 4

s
=t o
ggol 37 & 7P w2 84% 4FeS] FAE FAYFL T 5 Ak
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(Table 7) Changes in attention concentration Before and after improvement

Score 5-point scale average Percentage (%)
(Original scale total) Average
Target infant Before after Before after
Target infant 1 1.3 (Score 6) 3.7 (Score 22) 26% 74%
Target infant 2 1.5 (Score 9) 3.8 (Score 23) 30% 82%
Target infant 3 1.5 (Score 9) 4.2 (Score 25) 30% 84%

* Note: A total of 6 questions - the highest 5-point scale totals 30 points, the lowest 1-point scale
totals 6 points.

(Score)
r 4.2
45 - 3.7 3.8 (84%)
4t (74%) (829%) O Before
35 a After
T Percentage(%)
25 F
5L 1.3 1.5 1.5
30%
g (26%) (30%) (30%)
1 F
205
Target Infant 1 Target Infant 2 Target Infant 3
(Figure 5) Changes in Attention Befor-After Improvement
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