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Why social 
robots?

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

Social Motivation Theory of Autism 
(Chevallier et al.; 2012): individuals with 
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. 



Application of 
social robots



Previous research on the application of 
social robots



Delays in gestural communication 
skills amongst six- to twelve-year-

old Chinese-speaking children 
with autism, when compared to 

their typically developing 
counterparts (So et al., 2015a, 

2015b; 2016; Huang… So, 2020)

Use robot animation to 
improve gestural 

communication amongst low-
functioning school-aged 

children with ASD (So et al., 
2016b; Funded by CUHK)

Use actual social robots to 
teach school-aged children 
with low-functioning ASD to 
appropriately express their 

emotions and needs verbally 
with gestures (So et al., 

2018b; Funded by CUHK)

Closing the knowledge gaps 
on gestural production 

between preschool-aged 
Chinese-speaking children 
with high-functioning ASD, 

and their typically developing 
peers (So et al., 2018a; 

Funded by EDB)

Significance of a highly-
structured learning 

environments, which are 
better delivered by social 

robots, who lack the 
dynamism of human teachers

(So et al., 2019; funded by 
EDB and RGC)

Further expansion of RABI: a 
more comprehensive robot-
based play-drama protocol 
for training other aspects of 
social competence (So et al., 
2019, 2020; online; Funded 

by ITB and SIE)

EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS



Three-phase intervention on 
recognition and production





Learning outcomes in three phases
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2020)

Use robot animation to 
improve gestural 
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between preschool-aged 
Chinese-speaking children 
with high-functioning ASD, 

and their typically developing 
peers (So et al., 2018a; 

Funded by EDB)

Significance of a highly-
structured learning 

environments, which are 
better delivered by social 

robots, who lack the 
dynamism of human teachers

(So et al., 2019; funded by 
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Further expansion of RABI: a 
more comprehensive robot-
based play-drama protocol 
for training other aspects of 
social competence (So et al., 
2019, 2020; online; Funded 
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS



Gestures that express feelings and needs

HOT NOISY HUNGRY SMELLY

DIZZY ANGRY SCAREDANNOYED



Phase I: Recognition
Phase II: Production

Pretest
(all scenarios)

Training (Scenarios 1 
& 2; 4 sessions)

Posttest 1 
(all 
scenarios)

Posttest II (all 
scenarios)

Intervention



Scenarios for Training
Scenario 1 (presented by social robot) Scenario 2 (presented by social robot)



Scenarios for Training

Scenarios for Testing

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

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



Phase I: Recognition
Phase II: Production

Pretest
(all scenarios)

Posttest 1 (all 
scenarios)

Posttest II (all 
scenarios)

Wait-list control



Phase I: Gestural 
Recognition 
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Phase II: Gestural 
Production 
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typically developing 
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2015b; 2016; Huang… So, 

2020)
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improve gestural 
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS
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So et al., 2018, Molecular Autism



Gestures in narratives
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EMPIRICALLY SUPPORTED ROBOT-BASED INTERVENTIONS



Gestures produced in conversation
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Gestures in narratives
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Narrative measures
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Initiation of joint attention
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So et al., 2020, Journal of Autism Developmental Disorders



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



Stepped Wedge Trials

Tier

Time Point

1 2 3 4

Treatment Assessment Treatment Assessment Treatment Assessment Treatment

Assessme

nt

Tier 1

(N = 6) Pretest

Robot-based 

drama 

intervention Posttest 1 Posttest 2 Posttest 3

Tier 2

(N = 6) Pretest Pretest

Robot-

based 

drama 

intervention Posttest 1 Posttest 2

Tier 3

(N = 6) Pretest Pretest Pretest

Robot-based 

drama 

intervention Posttest 1



Response to joint attention
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Initiation of joint attention
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• Make 
request
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ry • Prosocial 
behaviors

• Daily-life 
Vocabularies 
(nouns, 
adjectives, 
verbs)

M
e

d
iu

m • Emotional 
understanding 
and expression

H
ig

h • Conversation

• Narration

S
p

e
ci

fi
c • Sexual 

education 

• Issues on 
social 
isolation 
and 
bullying

Robot for Autism Behavioral Intervention (RABI) (機哥伴小星)



Learning through role-plays in robot 
dramas



~1000 Individuals aged 
from 3 to 18 with ASD

6 Non-government 

organizations

13 Mainstream primary 
and secondary schools

200 Assessment 
reports





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 



Thanks to 
our STAR 
Team


