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Challenges the effectiveness of
traditional, human-based interventions
for individuals with Autism Spectrum
Disorder (ASD).

-V V hy SOClal o Social Motivation Theory of Autism
(Chevallier et al.; 2012): individuals with
robots? ﬁ“

ASD show deficits in communications
with humans.

Intense World Theory (Markram and
Markram; 2010): individuals with ASD
have excessive reactivity due to a

particular form of brain hypertrophy.
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Application of
social robots

* Programmable
 Predictable

« Repeatable

 Not affected by

children’s emotions




Previous research on the application of
social robots

 Social robots have been widely used in therapy for individuals with ASD in the
past decade (Cabibihan, Javed, Ang, & Aljunied, 2013; Fong, Nourbakhsh, &
Dautenhahn, 2003; Li, Cabibihan, & Tan, 2011).
« Attract children’s attention
» Kozima, Michalowski, & Nakagawa, 2009; Miyamoto, Lee, Fujii, & Okada, 2005

* Elicit positive and productive responses from them
o Scassellati et al., 2012

« Develop joint attention behaviors, self-initiated interactions, non-verbal communication
skills, and the ability to make eye contact

* e.g., Ricks & Colton, 2010; Warren, Zheng, Swanson et al., 2015; Werry, Dautenhahn, Ogden, & Harwin,

2001; see reviews in Pennisi et al., 2016



EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS
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Three-phase intervention on
recognition and production

* So, Wong, Cabibihan, Chan, & Qian
(2016). Journal of Computer Assisted

Learning







Learning outcomes in three phases
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS

Delays in gestural
communication skills amongst

six- to twelve-year-old Chinese-

speaking children with autism,
when compared to their
typically developing
counterparts (

—>

Use robot animation to
improve gestural
communication amongst low-
functioning school-aged

children with ASD (

)

—

Use actual social robots to
teach school-aged children
with low-functioning ASD to
appropriately express their
emotions and needs verbally
with gestures (
)
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Closing the knowledge gaps
on gestural production
between preschool-aged
Chinese-speaking children
with high-functioning ASD,
and their typically developing

peers (
)
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Significance of a highly-
structured learning
environments, which are
better delivered by social
robots, who lack the
dynamism of human teachers

(
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Further expansion of RABI: a
more comprehensive robot-
based play-drama protocol
for training other aspects of
social competence (




Gestures that express feelings and needs
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So et al. (2018b). Disability and Rehabilitation: Assistive Technology



Phase I: Recognition
Phase II: Production

Intervention

scenarios)
Ining (Scenarios 1

& 2; 4 sessions)
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Scenarios for Training

Scenario 1 (presented by social robot) Scenario 2 (presented by social robot)




Scenarios for Training

Scenario 1 (presented by social robot) Scenario 2 (presented by social robot)

Scenarios for Testing

Scenario 3 (presented by social robot) ~ Scenario 4 (presented by human teacher)




Phase I: Recognition
Phase II: Production

Wait-list control

(all scenarios)




Phase I: Gestural
Recognition

* Improvement in gestural
recognition in the training scenarios
delivered by the robot (S1, S2)

* Improvementin gestural
recognition in the testing scenario

delivered by the robot (S3)

Number of gestures correctly recognized

* Improvement in the gestural

recognition in the testing scenario
delivered by the human (S4)

ST S2 S3 S4 ST S2 S3 S4

Intervention Control

* Allthe improvements were

maintained
B Pretest M Posttest! ™ Posttest 2




Phase II: Gestural
Production

* Improvement in gestural production

in the training scenarios delivered
by the robot (S1, S2)

* Improvement in gestural production

in the testing scenario delivered by

the robot (S3)

Number of gestures accurately produced

« Allthe improvements were

maintained

|

Intervention Control

M Pretest MW Posttest 1 ™ Posttest 2




EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS
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Gestures produced when narrating stories

ASD intervention mIiD B ASD control
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So et al., 2018, Molecular Autism



Gestures in narratives




Gestures produced when narrating stories

ASD intervention mD ASD control
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS
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Gestures produced in conversation
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Learning behaviors during training

Gestural Imitatio Being prompted Verbal Imitatio
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS
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Gestures 1n narratives
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Immediate Posttest
Delayed Posttest
Immediate Posttest
Delayed Posttest
Immediate Posttest
Delayed Posttest
Immediate Posttest
Delayed Posttest

Average number of gestures Average number of deictic = Average number of iconic | Average number of markers Average number of speech
per clause gestures per clause gestures per clause per clause beats per clause

Robot-based intervention Waitlist control




Narrative measures

Pretest Immediate Delayed
Posttest Posttest

Average Proportion of Complex Clauses

Pretest Immediate Delayed
Posttest Posttest

Average proportion of stories with cognitive
inferences

Robot-based intervention Waitlist control

Pretest Immediate Delayed
Posttest Posttest

Averge proportion of stories with affective
inferences




Initiation of joint attention
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Pretest Posttest Pretest Posttest
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Initiation of Joint Attention Response to Joint Attention
Joint attention behaviours
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So et al., 2020, Journal of Autism Developmental Disorders



Symbolic play behaviors

ay behaviors
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Pretest Posttest Pretest Posttest Pretest Posttest Pretest Posttest Pretest Posttest

Self-directed Functional Play Other-directed Functional = Substitution Symbolic Play = Agent-directed Symbolic = Imaginary Symbolic Play
Play Play

Play behaviours , .. .
B Intervention H\?\/alt—llstcontrol




So et al.,, (online), Disabilities and
Rehabilitation: Assistive technology



Stepped Wedge Trials

Treatment Assessment Treatment
Robot-based

drama
intervention

Pretest

Assessment

Posttest 1

Pretest

Treatment

Robot-
based

drama

intervention

Assessment

Posttest 2

Posttest 1

Pretest

Treatment

Robot-based
drama
intervention

Assessme
nt

Posttest 3

Posttest 2

Posttest 1




Response to joint attention

Number of RJA behaviours

Time Point 1 Time Point 2 Time Point 3 Time Point 4

—Tier1 —Tier2 —Tier3




Initiation of joint attention

Number of IJA behaviours




Robot for Autism Behavioral Intervention (RABI) (#S] £/ )\ &)
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Learning through role-plays in robot
dramas

Bad demonstration Good demonstration




13 Mainstream primary
and secondary schools

6 Non-government

organizations

~1000 Individuals aged
from 3 to 18 with ASD

HE CHINESE UNIVERSITY OF HONG K

FACULTY OF EDUCATION

sm Spectrum Disorders Evaluation Team
Evaluation Report

Date of Bl 1

Edition (ADOS-2)

d Edition (ADOS-2) is a semy

200 Assessment
reports

38
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Next
steps

Work towards heterogeneity of verbal
and nonverbal impairments of autism

Build up language corpus for individuals
with ASD aged 3 to 18 with wide ranges
of autism severity and intellectual abilities

Detect contributing factors to the
heterogeneity

Develop personalized robot-based
Intervention
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