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Children with Autism Spectrum Disorders

Ji-Hye Yun', Hyeon-Sook Yoon>
'Division of Early Childhood Education, Konyang University
’Division of Secondary Special Education, Konyang University

8 o B AT 2R FUelA ofFoldl ANSMED e PO F ¥ BE FHATERS vint
Aeltt, ol 915te] ol ol obe] WEA, AnA FA ATHIL = ZRAT FFS Aen A steleh A7
WOR, AAE NEE 20009 o) Fol WEH wES FAdte] F 1789 AF =S AF AR, FERR, HA
2, B4 §3, ATHHE WO slo] FAM WFZ Rol UG BASTL AFAN, 1 2 AelES 9 2y
e wo] whE Rof 3 shtoln, AdzHER Peobse] FAo] FE% A0 etk ATE B3 BF 2R
o AdwEtE HAF 5 Qi A AR L A Sl O ARSE goel BaFS & 5 A

FAl] 23, A, AT AR el Folobs, FNATER

Abstract The purpose of this research is to investigate the research trends on the clinical use of robots for children
with autistic spectrum disorders. In order to understand research trends in the context of the clinical use of robots
for children with ASD, recent studies on the use of robot in the educational and therapeutic intervention were
examined. Critical literature review is used as research method. Recent studies of 17 articles are chosen with two
filters of 1) publication years since 2009, and 2) two key-words; robot and ASD. Further, literature on research
trends is scrutinized and categorized according to the kinds of robots that are used, the types of independent and
dependent variables, and research methods. The result of this research indicated that recent years, the clinical use
of interactive robots with children with disability has received considerable attention in light of the proven utility
of educational and therapeutic intervention. Rapid progress in robotics, especially in the area of ASD, offers
tremendous possibilities for innovation in treatment for children with ASD. In conclusion, this study addresses the
need of further study on the implementation procedures and protocols of clinical robots that will make the adoption
feasible and easy.
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Year . . . . . . ‘

Journal Title 09 10 1 12 13 14 15 16 Hl(%)
The Journal of Korea Robotics Society 1 1(6)
Korean Journal of Early Childhood Special Education 1 1(6)
Journal of the Korean Association for Persons with Autism 1 1 2(12)
Journal of Emotional & Behavioral Disorders 2 1 2 5(29)
Journal of Rehabilitation Welfare Engineering & Assistive Technology 1 1(6)
Special Education Research 1 1(6)
The Research Institute for Special Education & Rehabilitation Science 2 1 1 1 1 6(35)

Total(%) 16) 2(12) 3(17) 3(17) 424 16) 2(12) 1(6) 17(100)
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Table 2. The research on the use of Robots for Children with Autistic Spectrum Disorder

No Author Journals Robot Subject Research Indepgnde Depgndent Research result
(Year) method nt variable variable
K. S. Cho, This  study explores research and
J. M. JKAPA, . development trends of autistic disorder
Literature ) o )
1 Kwon, 9(2), Research using cognitive robots and explains that
D. W. Shin 45760. robot has great potential for mediating
(2009) autistic disorder.
HSLee, Seal, lion
S.S.Baek, a’rrot ’
H.J.Ku, parrol, ASD Interaction  |Overall, the frequency and duration of
J.E.B.D, dinosaur, - - Robot ) ) ' .
W.S.Kang, 576 year | Qualitative duration, interactions increased when the robot was
2 26(2), puppy, power . ]
J.W.Hong, - ! old, Research Interaction  |turned on, and the robot 's preference
1417168. mobile on/off ) : :
JW.An, robot 3 boys frequency  |varied from child to child.
v.DKim (Will E)
(2010)
K.H.Kim,
H.S.Lee,
Piar? Children with autism were more responsive
9 Quantitative Visual, Reaction to |in order of hearing, vision and touch.
M.J.Bae, J.E.B.D, ASD ) . ) ) ; d "
Bear, Z Research, | Auditory, stimulation | Stimulation from their own characteristics
3 S. J. 26(2), ) 3.975.1, o ) " - o
- Crocodile Qualitative Tactile | (positive/non—p [and familiar sounds are of high interest and
Jang, 3717399, 3 boys ) ; - ) i ) X ) )
HJ KU Research | Stimulation |ositive reaction)|can lead to active interaction in their
W.S. Kang, preferred stimuli.
JW.An
(2010)
The Research . .
K. H. Kim, | Institute for Reaction to Th_e resuts of th!s StUd.y indicate that
: . . ) children labeled with autism behave as
H. S. Lee, Special Visual, stimulation " -
; ASD - ) positive participants, explorers, requesters
H.J.Ku, Education & Bear, _ Qualitative | Auditory, - S i
4 L . 39751, ; and expressers. This indicates that children
S. J. Jang, | Rehabilitation | Crocodile Research Tactile | (Search Type, . . .
: 3 boys . ; ) labeled with autism can be active learners
M. J. Bae, Science, Stimulation | Expression | C ) ; N
in activites when given appropriate stimuli
(2011) 50(1), Type) of materials
1817200. ’
The Research
C. G Kim Institute for
L Special Visual, The response frequency of autistic children
G. H. Kim, ; ASD - ' Types of ) , T
Education & Bear, Z Qualitative | Auditory, : differs depending on the preference stimuli,
5 |H. S. Lee, o . 39751, ) reactions to ) ) ) S
Rehabilitation | Crocodile Research Tactile Lo and we can determine which stimulation is
B. S. Song ) 3 boys ) ; stimuli o : )
Science, Stimulation preferred using integrated stimulation robots.
(2011)
50(2),
3537367.
K. H. Kim, 10 day . A robolt also can create different types of
Qualitative interactions that a computer create such as
H. S. Lee, JEB.D, care center ) - ) -
Research being able to initiate interactions. Most
6 |S. J. Jang, 27(2), teachers i ) i o
_ . Interview teachers interviewed indicated that a robot
M. J. Bae 1597178. with )
. method could be useful for the educational purpose
(2011) disabilities A } )
in children labeled with autism.
seal,
H. J. Ku, J.E.B.D, Lion, ASD - Robot ) When the robot stimuli presented, chil with
Quantitative | . ) Change in Co S )
7 |H. S. Lee 28(2), parrot, |4 year old, Research stimulation interaction autism is much more positive interactions
(2012) 2157234, dinosaur, 1 boy by type than negative interactions.
puppy
K.H.Kim, ASD Robot-bas
H.S.Lee, 46 months | Qualitative . This study indicates the importance of
) JEB.D, ed Concentration, - ) . .

8 J.HKim, °8(2) Engkey 1 boy, Research expression |Mimicry, Active providing appropriate educational materials
J.M.Cho, 325~34’7 43 Observation activity | EX ressiivenessj such as a robot that children labeled with
S.H.Kim : months method P autism like to interact.

) contents
(2012) 1 girl
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No Author Journals Robot Subject Research Indepe_znde Dependent Research result
(Year) method | nt variable variable
The It was expected that the robot remote support
Research h )
i system can be applied to several special
) Institute for .
C. G. Kim, i ) ) education areas such as content supply for
Special 11 special | Forecasting ) R ) )
B. S. : ) . ) children with disabilities, diagnosis from
9 Education & education | using Delphi : ) ) ) .
Song - T - behavior observation, orientation and mobility
Rehabilitation specialists | technique - ) ; ) ) )
(2012) ) training for children with visual impairment,
Science, Lo ) ) o
51(4) _monnor_lng of ch||dren _W|th disabilities and
95110 interaction of autistic children.
Results revealed that (1) children’s ages
) ranged from 20 months to 20 years 6months;
M. K. Special . )
) (2) there were seven literature reviews, twelve

Kang, H. | Education . ) ) ; . o

Literature intervention studies, eignteen characteristics
10 | J. Lee, Research, ' )

Y. T. Kim 12(3) Research studies, and a comparative  study,
o e respectively; and (3) dependent measures
(2013) 1277152. ) ) }

were organized into four categories and
analyzed.
There are no significant differences between
J M. JKAPA, ) ASD o Whether or La_nguage the three conditions except for the amount of
Kwon, Y. IRobi Quantitative not the environment, | . ) )
" ' 13(3), 8 year old, ) silence in the language environment.
T. Kim . home Research robot is Verbal T ) )
19738, 1 boy ) There are no significant difference in
(2013) used Interaction |, )
interaction.
Korean Intelligent robots hold many potentials in the
Journal of ; ) )
UM Early education and therapy for children with
C ) ) disabilities. In this research, we reviewed and
Kwon, E. | Childhood Literature - o
12 ) analyzed participants, year of publication, and
H. Park Special Research ) :
) major themes and methods in 30 research
(2013) Education, X ) ‘ X i
131), |nonV|ng _robc_)ts_, or young children with and
1457172, without disabilities.
The
Research
Instltutg for ASD Qualitative ) In musical activities with robots, children with
M. J. Bae, Special - Robot-bas Intention , .
; 475 year Research ) : autism spectrum disorder have voluntary
13 |H. S. Lee| Education & | Engkey ; ed music Expression ) )
- old, Observation - ) search for robots and actively expressing
(2013) | Rehabilitation activity Behavior ) )
) 3 boys method behaviors using body and language.
Science,
52(2),
143166
The . .
This study examines the research trends of
Research ) )
) applied robots in Korea and abroad and
Institute for : ) .
) : examines the educational and therapeutic

S. B. Kim, Special . ) ) ) )

i ) Literature orientations of robot intervention research for
14 |Y. H. Shin| Education & ) ) ) :
L Research children with autism spectrum disorder and
(2014) | Rehabilitation ) i .
) emotional and behavioral disabilities by
Science, o

53(4) chssn‘ylpg the robot appearance and

o150, stimulation methods.
From these configurations, by evaluating the

S. S. Yun, ASD Behavioral ability of recognizing human activity as well as

H. S. Kim,|KRS Journal,| .o . - - intervention|  Behavioral |by showing improved reactivity for social

i iRobiQ, 475 year | Quantitative - .
15 [J. S. Choai, 10(2), system for | response of [training, we verified that the proposed system
N CARO old, Research . ; » .
S. K. Park 61769. 8 children autism children has some positive effects on social
(2015) treatment development, targeted for preschoolers who
have a high functioning level.
J. of , o
E. Y. Chol| RWEAT, Literature Analyzing ltvhevcontents of domestl.o Ilterature
16 for rehabilitation of children with autism
(@015) 9, Research spectrum disorder,
2657273 - :
The
Research
Inshtute_ for Telepresen Qualitative Se!f—d_eter Chllqs Through their activities with robots, they
) Special ASD mination reaction, o
S. J. Kim : ce Robot Research - . initially showed fear and curiosity, but became
17 Education & | 7 7 year old, ; activity Interaction, " )
(2016) e Robot Observation ; ) ! Imore and more positive, friendly and
Rehabilitation , 2 boys Multimedia | Self-Determina )
) Chan method . ) language-oriented.
Science, contents tion Skills
55(1),

25750.
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Table 3. Number of papers according to research

type, paper
N Paper -
Literature 5 (11, [10], [12], _
Research [14], [16]
Quantitative Qualitative
Intervention > (1], [13] analysis analysis
study
1 1
Quantitative | Qualitative Quanitative
Characteristic 21, 131, 14 analysis | analysis /
study 8 | [5], [7], [8], Qualitative
[18], [17]
2 5 1
Quantitative Qualitative
Survey P (6], [9] analysis analysis
research
- 2
Total 17 17 -
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Table 4. Paper by Category, Robots, Dependent Variables
Category Paper Robot Dependent Variab le Dependent variable detail

Interaction duration

Interaction -
Interaction frequency
! i i i Positive response
Seal, lion, Reaction to stimulation - -
parrot, dinosaur, Negative reaction
puppy, mobile _ The Response to Visual, Auditory, Tactie Stimulation
robot Reaction to Sensory - - - - -
‘ _ 21, (3], (4], [6], (Will B), stimulation ThevBesponse Type to Vlgual, Auditory, Tactile Stimulation
Interaction skills 7], (9] Bear, (positive/non—positive reaction)
Crocodile, Reaction as an explorer/observer
TelepresenceRo
bot ‘Robot Type of reaction to Response as a demander
Chan’ Sensory stimulation | Reaction | Reaction | Reaction expressing the feeling by
E(Searc‘h TyTpe, ) as an as an non-linguistic form
xpression Type - - - -
EXPESSET | feeling Reaction expressing the feeling by
EXpresser | yocal form

Language environment | Linguistic exposure, Meaningful sound, Sound far away, Silence

Verbal Interaction Utterance, Saying a word, Colloguial interaction

Language and IRobi Intention Expression | EXpression of voluntary will of explore
communication (111, [13] home, ) - —
skills Engkey Behavior Expression of aggressive interests

Intention interchange | EXpression of intention to do something  together

behavior Expression of his/her requirement specifically

Reaction of Expressive Concentration, Mimicry, Active , Expressiveness

Activity
The juvenile’s preference  to robot
Change of The juvenile’s (re)action change to robot
eye-contact The juvenile’s action change of
Cognitive and (8], [14], [15], Reactional eye-contact
social emotional [17] Engkey, CARO Characteristics The change of  expectation

skills
The attentive concentration change between kid

The change | and robot
of attentive
concentration

The attentive concentration change between kid
and teacher

Seff-Determination Positive interaction/ Expression of affinity/ Making a choice

Skills
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