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Abstract

The use of social robots as therapeutic tools for children with Autism Spectrum Disorder
(ASD) has emerged as a promising area of research in recent years. Numerous studies
have demonstrated the potential of these robots to support the development of social
skills, including improvements in eye contact, verbal and physical communication, joint
attention, and other interpersonal behaviors. Researchers such as Dautenhahn, Dickstein-
Fisher, and initiatives like AskNAO have documented positive short- and medium-term
outcomes across diverse populations and robotic systems. Despite this growing body of
evidence, the real-world adoption of social robots in clinical or home-based ASD therapy
remains limited.

This study investigates the barriers that hinder the practical implementation of so-
cial robots in ASD care by analyzing current research trends and comparing them with
the perspectives of key stakeholders — namely, clinicians and parents of children with
ASD. We employed a mixed-methods approach to gain a multidimensional understand-
ing of these challenges. First, a systematic literature review was conducted using major
academic databases, including PubMed, IEEE Xplore, and Scopus. Studies published be-
tween January 2016 and December 2024 were examined, focusing specifically on robot-child
interaction and therapeutic application in the context of ASD. Our review revealed that al-
though all studies reported measurable benefits for children, none of the robot systems had
been systematically integrated into regular therapeutic practices. Several limitations were
identified, including a general lack of user testing—most studies involved fewer than ten
participants—variation in robot appearance and behavior due to the absence of a standard-
ized design framework, and inconsistent metrics used to assess therapeutic effectiveness.

To complement the literature review and gain insight into real-world expectations and
constraints, we conducted semi-structured interviews with clinicians and distributed sur-
veys to parents. These qualitative and quantitative methods allowed us to explore stake-
holders’ attitudes toward social robots, identify their practical concerns, and gather sug-
gestions for how these technologies could be improved for clinical use. Preliminary findings
highlight concerns about inconsistent robotic design, including differences in personality,
appearance, and level of customization. In addition, participants cited the lack of intu-
itive interfaces for therapists and caregivers as a significant obstacle to implementation.
Many also pointed to the absence of evidence-based clinical guidelines that would support
decision-making and evaluation in real-world therapy settings.

Through this research, we aim to bridge the gap between research success and real-life
clinical integration by identifying key areas where standardization and clearer commu-
nication with users could improve both the research process and product development.
Specifically, future work can focus on establishing core therapeutic activities that robots
can support, ensuring robots are adaptable and customizable to meet individual needs,
defining cost-effectiveness benchmarks to guide adoption decisions, and promoting the de-
velopment of ASD-specific robotic solutions.

The findings from this study offer a roadmap for researchers, designers, and healthcare
providers to collaboratively address the challenges preventing broader adoption of social
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robots in autism care. By aligning technological innovation with stakeholder needs, this
work contributes to a more realistic and practical understanding of how to transition social
robotics from research labs into everyday therapeutic contexts.
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Chapter 1

Introduction

Autism Spectrum Disorder (ASD) is a developmental condition characterized by difficul-
ties in social communication and interaction, alongside patterns of restricted or repetitive
behaviours and interests [1]. Recent estimates from the Centers for Disease Control and
Prevention (CDC) Autism and Developmental Disabilities Monitoring (ADDM) Network
suggest that approximately 1 in 36 children are diagnosed with ASD, with some individuals
remaining undiagnosed or misdiagnosed until later stages of life [2]. Numerous projects
have been developed to facilitate therapy for children with autism and enhance interaction.
Among other approaches, social robots have become a focus of research since 1998.[67]

Social robots are increasingly accessible tools that could provide a therapeutic expe-
rience and lead to meaningful improvements in children’s behaviour. Extensive research,
including studies by Dautenhahn, Abbasi, Dickstein-Fisher, and the AskNAO initiative
[5, 6, 7], has demonstrated the potential of robots in therapeutic sessions and home-based
interventions for enhancing social skills. Investigations of both short-term and limited long-
term outcomes by Amirova et al. [16], Jain et al. [49], and Javed and Park [50] have shown
measurable improvements in key social interactions, including eye contact, verbal commu-
nication, and physical interaction. Robots are reported to be beneficial in autism therapy
due to their capability to provide consistent interaction for extended periods, and the sim-
plicity of the behaviours they can be programmed to exhibit. Robots such as QTrobot
[59] and Buddy [58] are commercially available at prices ranging from approximately 1,980
to 4,179 USD.1 In contrast, the NAO Robot [60], which may be more suitable for clinical
settings, is priced between 6,600 and 14,000 USD1. Cost is an important contextual factor
influencing adoption decisions; however, it was not explicitly addressed in the analysis, as
the market for social robots remains limited and there are currently no open market studies
to guide cost-related considerations. Although the research presents positive results and
social robots are available for purchase, the adoption of these tools remains limited.

According to the study by Vishwakarma et al.[61], social robots are primarily popular in
the travel, tourism, hotel, and hospitality industries. Among the robots discussed, Pepper
by Aldebaran Robotics was one of the first to adapt its behaviour based on customer mood,

1All prices have been converted to U.S. dollars (USD) based on the exchange rate at the time of writing
this thesis. Prices are subject to change at the manufacturer’s discretion.
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which led to its widespread adoption for various customer service applications [62, 63]. The
2024 Social Robots Market Report by IMARC [64] identifies healthcare as the largest seg-
ment of the social robotics market. However, the results of the Statistics Canada Robotics
Technologies Adoption Survey reveal that the actual adoption rate of robotics technologies
in the healthcare sector is only 1%, including surgical, rehabilitation and mobility robots
highlighted by Morgan et al. [66] as key focuses of robotic development. This discrepancy
suggests that, despite optimistic market projections, the practical implementation of social
robotics in healthcare remains minimal.

We observed that existing research has predominantly focused on demonstrating thera-
peutic efficacy for children [17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 44], often
overlooking the critical perspectives of key decision-makers in the choice to adopt social
robots—namely, parents and clinicians. However, beyond positive outcomes for children,
factors such as cost-effectiveness, usability, and practical implementation play a significant
role in the adoption of technology by caregivers and healthcare providers. The objectives
of this thesis are to:

• Investigate current trends and focus areas in research on social robots used in autism
therapy.

• Examine the expectations and perceptions of therapists and parents, as key early
adopters of this technology.

• Identify existing gaps between research priorities and the practical needs and expec-
tations of end users.

To achieve these goals, we first conducted a literature review to identify prevailing themes
and directions in current research. This review was followed by interviews with therapists
and surveys with parents to gain insight into their expectations and experiences with
social robots in therapeutic contexts, and to assess how well these align with the research
landscape.

This research makes several key contributions to the field of social robotics for autism
therapy:

• Conducted a comprehensive review of the literature to systematically identify and
analyze the gap between the technological capabilities of social robots and their real-
world application in autism therapy.

• Identified opportunities to better align social robotic solutions with therapeutic
needs, offering a roadmap toward more practical and impactful implementations.

• Collected and analyzed insights from key stakeholders - therapists and parents - to
ensure that recommendations are grounded in real-world contexts and address the
needs of those directly involved in therapy.

• Provided actionable guidance to help researchers, developers, and clinicians leverage
social robotics more effectively, moving the field closer to realizing its potential to
support and benefit autistic individuals.

2



1.1 Thesis Structure

This thesis is organized into seven chapters, each building upon the previous to investi-
gate how social robots are perceived, evaluated, and potentially adopted in autism ther-
apy settings. To address the research objectives, a mixed-methods approach was em-
ployed—integrating a systematic literature review, qualitative interviews with therapists,
and quantitative surveys with parents. This design supports a triangulation strategy, al-
lowing for the convergence of multiple data sources and strengthening the validity of the
findings. Quantitative insights from closed-ended survey responses are complemented by
qualitative data from open-ended questions and interviews, offering a holistic understand-
ing of stakeholder attitudes and highlighting gaps between research trends and real-world
expectations.

1.1.1 Chapter 1 – Introduction

The opening chapter introduces the research topic and situates it within the broader
context of autism intervention and human-robot interaction. It outlines the central re-
search questions and objectives, discusses the significance of the study, and provides a
brief overview of the thesis structure.

1.1.2 Chapter 2 – Background and Related Work

This chapter offers the conceptual foundation necessary for understanding the study. It
begins by discussing the characteristics of autism and the therapeutic needs of children
on the spectrum. It then explores the development of social robots, their capabilities,
and their applications in autism therapy. The chapter concludes with a review of current
literature to identify themes, gaps, and emerging directions in this field.

1.1.3 Chapter 3 – Literature Review

Chapter 3 details the methodology and findings of a structured literature review on the
use of social robots for ASD interventions. It outlines the eligibility criteria, data sources,
and study selection process. Findings from the selected studies are synthesized around key
categories including participant profiles, robot types, therapeutic objectives, outcomes, and
methodological limitations. This review helps identify both the therapeutic potential of
social robots and the barriers to their integration into clinical practice.

1.1.4 Chapter 4 – Interviews with Therapists

This chapter presents the methodology and results of qualitative interviews conducted
with therapists who work with children with autism. It outlines recruitment strategies,
data collection procedures, and the analytical approach used. The chapter then presents
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themes that emerged from the interviews, including perceived usefulness, expected roles,
preferences for robot design and customization, implementation challenges, and ethical
concerns.

1.1.5 Chapter 5 – Surveys with Parents

Chapter 5 shifts focus to the perspectives of parents, presenting the design, implementation,
and results of a structured survey. The chapter details recruitment, analysis methods, and
summarizes the survey instrument. The findings are organized into thematic categories
such as general beliefs about robots, attitudes toward their use in education and therapy,
perceived benefits and concerns, and potential use cases in home environments.

1.1.6 Chapter 6 – Discussion

This chapter integrates findings from the literature review, therapist interviews, and parent
surveys. It highlights areas of convergence and divergence between stakeholder expecta-
tions and existing research. The discussion addresses key ethical considerations, usability
barriers, and the absence of clear clinical guidelines, as well as practical limitations en-
countered during the study. It proposes standardization and design priorities that could
facilitate broader adoption of social robots in ASD care.

1.1.7 Chapter 7 – Conclusions

The final chapter summarizes the main findings and reflects on the research questions. It
outlines the study’s contributions to both academic literature and practical implementa-
tion, and offers recommendations for future research and design. This chapter also empha-
sizes the importance of aligning technological innovation with the values and expectations
of end users—namely, caregivers and clinicians—when aiming to integrate social robots
into therapeutic settings.
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Chapter 2

Background and Related Work

2.1 Autism

Autism is a developmental disorder defined by the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) (1994), characterized by a wide range of
strengths and challenges that vary significantly across individuals. Despite this diversity,
all individuals diagnosed with autism share a core set of symptoms. According to the
National Autistic Society (NAS,2003), these include three main areas of impairment:

• Social interaction – difficulties forming meaningful relationships, appearing aloof or
indifferent, and struggling to understand others’ emotions or mental states.

• Social communication – challenges in both verbal and non-verbal communication,
such as interpreting gestures, facial expressions, and tone of voice.

• Imagination – limited imaginative play and repetitive or rigid patterns of behaviour.

Additionally, individuals with autism often show resistance to changes in routine and
display repetitive behaviours and narrowly focused interests. These traits reflect difficulty
in understanding and adapting to the social aspects of the world, rather than physical
limitations. Autism can be accompanied by learning disabilities, but this is not always the
case. For instance, individuals with Asperger Syndrome, found at the higher-functioning
end of the spectrum, may live independently and succeed professionally, often by learning
explicit social rules rather than intuitively grasping social cues.

Research shows that the earlier intervention is provided, the less negative impact the
disorder will have on the child [2, 3, 4, 5]. In fact, in some cases, a child can lose symptoms
of Autism Spectrum Disorder (ASD) at a later age if diagnosed early (18-24 months old)
and given intensive treatment [15].

Maciver et al. reported that waiting times for an autism diagnosis were significantly
prolonged, with children and adolescents waiting an average of 525 days. This wait time is
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notably longer than the recommended maximum of 252 days for all age groups. The study
was conducted in Scotland [68].

Following diagnosis, families often face additional delays before receiving appropriate
therapy. As of June 2024, Ontario’s autism program had 73,031 children on the waitlist
for core therapy funding, while only 14,113 children were actively receiving funding at that
time [86]. Moreover, the wait time to access therapy services from various providers in
Ontario can range from three months to two years [87].

Autism therapies can be prohibitively expensive, with annual costs often exceeding
$40,000. These costs are especially burdensome for families without private insurance or
supplementary health plans. Families living in rural areas or minority communities may
face additional barriers to accessing timely and adequate care [88].

The most widely used and evidence-based approach for autism therapy is Applied
Behaviour Analysis (ABA). The primary goal of ABA is to increase helpful behaviours
and reduce harmful or disruptive behaviours that interfere with learning [89]. Therapy
sessions typically last two or more hours, take place several days per week, and are tailored
to each individual’s specific needs. A complete course of ABA therapy often spans two
years or more [90].

A substantial portion of ABA involves repetitive learning of specific behaviours in
targeted contexts [89], which presents an opportunity for social robots to support and
enhance therapy delivery, especially during repetitive or routine practice tasks.

2.2 Social Robots

A social robot is an autonomous system capable of interacting and communicating with
humans — and in some cases, other robots - by adhering to social behaviours and norms
appropriate to its role within a group. Researchers commonly define social robots as phys-
ically embodied agents that engage in social interactions through verbal communication,
cooperative tasks, and autonomous decision-making.[69] These robots are designed not
only to perform functions but to foster meaningful social engagement with users. [57]

Social robots have a wide range of potential applications in society. They can serve as
companions for the elderly or cognitively impaired, act as educators or teaching assistants,
and support cognitive and behavioural interventions. In addition, they are increasingly
used in educational entertainment, such as video games that combine fun with learning
objectives [55].

Social robots are capable of fulfilling a wide range of roles. For example, they can act as
conversational agents or storytellers [11], and even serve in commercial settings as service
providers, such as waiters in restaurants. This role has gained attention both in recent
research and the hospitality industry [91]. In everyday life, social robots appear in familiar
forms such as robotic vacuum cleaners or voice-activated assistants like Apple’s HomePod
with Siri.
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In therapeutic contexts, social robots are most commonly used with older adults. One
notable initiative, conducted in a hospital in Northern Ontario, involved using robots to
help alleviate loneliness and improve communication among elderly patients. According
to the project, the robots introduced new and engaging interactions that enriched the
patients’ daily lives [92].

Another study conducted at the University of Waterloo focuses on the use of robotic
therapy pets to alleviate anxiety and stress among students.[93] Preliminary research sug-
gests that interacting with these robotic pets can reduce feelings of loneliness, anxiety, and
stress, contributing positively to student well-being.

2.3 Social Robots for autism

First, robots in the context of autism therapy were introduced in 1999 by Werry and
Dautenhahn in their study ”Applying mobile robot technology to the rehabilitation of
children with autism,” which was a part of the Aurora project. The study describes the
design and iterations of Labo-1, the mobile robot platform, and discusses its benefits in
therapy for children with autism.[70] The interactions were designed to be easy to interpret,
safe, and non-overwhelming.

The first social robot to be developed specifically for autism therapy was Kaspar. It
was designed at the University of Hertfordshire by Dautenhahn and Robins based on the
research that originated in 1998 as a part of the Aurora project[67]. Key design principles
included being user-driven, easy to use, reliable in real-world settings, safe for non-expert
users, and affordable.

Such initiatives as ”AskNao”[52] and ”Nao robot goes to school” [48] continued ex-
plorations of the capabilities of robots for autism therapy. The results of those studies
showed that children were more open towards the robot than towards a human [52] and
stayed engaged for longer in the activities with the robot [48]. The collective feedback from
teachers, parents, and therapists showed a positive attitude towards the new technology
and satisfaction with the pilot results. The success of these studies increased the interest
of researchers in the field, and different research teams have conducted numerous studies
on social robots for autism therapy over the past 20 years.

As the number of studies has grown, according to Pennissi et al [53], the studies from
the review revealed several trends: first, children with autism generally showed better
performance when interacting with robots compared to human partners, particularly in
areas such as eye contact, verbal responses, and reduction of stereotyped behaviours, such
as hand-flapping, or repeating words and phrases, which are commonly observed in indi-
viduals with autism.[72, 73, 74, 75] Second, some studies found that children with ASD
exhibited social behaviours toward robots that mirrored those typically seen in interactions
between neurotypical children and humans, suggesting that robots can serve as effective
social mediators.[76, 77] Third, higher levels of robot interactivity, such as combining ges-
tures, speech, and gaze, consistently led to more positive outcomes than lower-stimulation
interactions.[78, 79]
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These trends highlighted the potential of social robots as valuable therapeutic tools,
though the field still faced limitations, including small sample sizes - the studies, included
in the review, had 12 participants with autism on average; inconsistent methodologies -
every study used different robot and different activities to investigate the HRI; and a lack
of long-term studies - the interventions didn’t last longer than 2 weeks - exploring the
generalization of therapeutic benefits beyond robotic sessions.

Later, the study by Huijnen et al. [50], through focus groups with developmental
therapists and a systematic literature review, compiled a comprehensive list of 74 objectives
across nine domains, including communication, social interaction, play, emotional well-
being, and independent living, that are critical to deliver therapy to children successfully.
However, their meta-analysis across multiple studies, involving 14 different robots, showed
that these robots only addressed 24 of the identified objectives. These objectives were
social interaction, communication, and play, domains most frequently addressed in existing
research. However, objectives like self-care, preschool skills, emotional well-being, and daily
functioning remained largely unaddressed by the robotic interventions in 2016, the time of
the review.

A literature review by Salimi et al. [45] investigated the effectiveness of social robots
for autism by analyzing randomized controlled trials (RCTs). The authors examined 19
studies, each evaluating robot-assisted interventions aimed at improving aspects of devel-
opment in children and young adults with ASD, such as joint attention, gesture production,
verbal communication, and emotional regulation. Only some studies showed improvements
when robots were included as facilitators or companions; others found no significant bene-
fits compared to traditional approaches. Notably, the authors also reflected on the public
and clinical perception of robotic interventions, emphasizing the current gap in clinicians’
confidence due to limited long-term evidence and methodological inconsistencies across
studies.

The study by Langer et al. [54] provides a higher focus on ethical considerations
in child-robot interaction (CRI) across a broad range of developmental and educational
contexts, rather than specifically targeting autism therapy. The authors explored the
potential benefits and risks of long-term CRI on children’s socio-emotional development,
emphasizing that while social robots show promise in education, therapy, and home care,
there are significant gaps in empirical research regarding their long-term psychological
effects. Drawing on the perspectives of stakeholders such as teachers, parents, therapists,
and children, the study identified widespread concerns about the potential for robots to
hinder empathy development, replace human interaction, or foster unhealthy attachments.
Though related to autism in part, the work offers valuable insights for the design of ethically
acceptable robots.

Upon analysis of existing work, we noticed that the robotic designs were targeting the
needs of patients with autism, which is essential. Still, it made us wonder if there is any
benefit for those who will decide on the adoption of the robots into therapy, specifically
therapists and parents of children with autism. Our first step is to examine the existing
literature in this direction.
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2.4 Technology Acceptance Model

The theoretical framework adopted in this work to investigate the acceptance of social
robots for therapy is the Technology Acceptance Model (TAM) [94]. Other models of tech-
nology adoption, like the Unified Theory of Acceptance and Use of Technology (UTAUT),
the Matching Person and Technology (MPT), and the extended TAM, were considered but
had some disadvantages compared to TAM.

The UTAUT incorporates broader constructs such as social influence and facilitating
conditions that may be difficult to capture in small-scale or early-phase studies. [96]
In contrast, TAM emphasizes the most immediate determinants of adoption. [94] This
simplicity makes it more practical to implement in studies involving novel interventions
like social robots and more relevant for generating insights directly applicable to therapists’
and parents’ decision-making.

The MPT model [95] is highly valuable for individualized technology selection, as it
includes assessment measures to match users with suitable technologies and investigates
patterns among adopters, non-users, and reluctant users. MPT is primarily diagnostic
and decision-oriented, focusing on matching individuals to available tools. [95]. However,
this study does not aim to personalize technology choices for individual children or thera-
pists, but aims to understand broader perceptions of usefulness and ease of use that drive
acceptance of social robots.

The Extended TAMmodel broadens the original TAM by adding external variables such
as self-efficacy, facilitating conditions, or system quality. [97] Although it offers broader sets
of components, original TAM was chosen for this study because of its simplicity, established
use in studies of health technologies, and emphasis on individual perceptions of usefulness
and ease of use, factors especially relevant to therapy settings where both professionals and
parents must feel confident in the deployment of new tools.

Thus TAM was considered the most appropriate framework for this study.

TAM has been widely applied in studies of innovative technology adoption and pro-
vides a structured lens to examine users’ perceptions and intentions. It originates from
behavioural theories such as the Theory of Reasoned Action and the Theory of Planned
Behaviour, and has since become one of the most commonly used models for technology
adoption research.

The model focuses on two key constructs:

• Perceived ease of use (PEOU) – “the degree to which a person believes that using a
particular system would be free of effort” [94],

• Perceived Usefulness (PU) – “the degree to which a person believes that using a
particular system would enhance their job performance” [94].

These constructs shape user attitudes toward a system, which in turn influences be-
havioural intention and actual use. In this study, TAM served as a guiding framework for
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the design of interview questions, coding of qualitative data, and interpretation of findings.
By structuring the investigation around PEOU and PU, the model enabled a systematic ex-
ploration of how therapists and parents perceive the benefits and challenges of integrating
social robots into therapeutic practice.

Figure 2.1: Technology Acceptance Model (TAM) [94]

This study focused on the constructs of (PU) and (PEOU) because these could be
meaningfully explored through interviews and surveys without requiring participants to
directly interact with or observe a social robot. By contrast, the analysis of Attitude (A)
and Behavioural Intention (BI) would necessitate a different study design, where partici-
pants are exposed to a robot and their subsequent reactions, evaluations, and future usage
intentions are systematically measured. Since such conditions were beyond the scope of
the present work, Attitude and behavioural Intention were not included in the analysis and
are important areas for future research. It should be noted that cost, while highlighted in
1 as one of the key barriers to the adoption of social robots, is not explicitly included in
the analysis. Where relevant, participant comments about affordability and sustainability
were considered alongside the primary constructs of PEOU and PU.
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Chapter 3

Literature Review

This section outlines the specifics of the literature review conducted to achieve the research
objectives and details the data collection and analysis processes.

The main objective of the review was to investigate current trends and focus areas in
research on social robots used in autism therapy. Given the relative scarcity of studies
specifically addressing adoption, we conducted a literature review to identify the patterns
in social robotics research with a view to understanding the gaps better. In particular, we
wanted to identify potential reasons why gaps exist between the academic and real-world
expectations, discussing the challenges and opportunities for integrating social robots into
therapeutic practice.

3.1 Methods

3.1.1 Eligibility Criteria

Study Design

We included studies involving more than one participant group, with at least one serv-
ing as a control group. Both types of control groups—children with typically developing
(TD) and children with Autism Spectrum Disorder (ASD) not receiving robotic interven-
tion—were considered relevant, as they allowed for meaningful comparisons of therapy
outcomes. This criterion was important to ensure that studies presented comparable and
measurable improvements from robotic therapy, making their findings more reliable and
relevant for therapists and parents. Case studies were also recognized as an important
source of evidence. However, they were not included because their outcomes are not di-
rectly comparable across participants or studies. No specific study design was required for
inclusion. We excluded commentaries, letters to the editor, and study protocols.

11



Participants

Studies that included children aged 3 to 12 years were eligible. At least one group in
each study had to include participants with a confirmed autism diagnosis. Most studies
consider a child to have a confirmed autism diagnosis when they undergo the evaluation
by the Autism Diagnostic Observation Schedule, Second Edition (ADOS-II) or another
certified evaluation by a developmental specialist.

Objectives

The primary objective of the studies was therapeutic benefit. This is because therapeutic
benefit is required for technology adoption. For this reason, studies focusing primarily
on technological advancements rather than participant outcomes were excluded. Studies
evaluating adoption or user experience for robots that had already demonstrated thera-
peutic benefit were analyzed together with the corresponding therapeutic benefit studies,
if conducted by the same research team. If such adoption studies were based solely on
robots developed by other teams, only the therapeutic benefit data were analyzed.

Exposure

Eligible studies included at least one group exposed to robot-assisted therapy. The nature
of activities and outcomes varied depending on the study objectives.

Uniqueness

If multiple articles were published by the same research team on the same technology (robot
or robotic framework), only one was included to avoid redundancy, unless the interventions
differed significantly (e.g., different activities or robots). In such cases, both studies were
included.

Publication Date and Language

The search was limited to articles published between January 2016 and December 2024 for
the following reasons:

• To avoid overlap with existing literature reviews, many of which focused on articles
published before 2016.

• To capture the recent state of the field, given the significant technological advance-
ments since the 1990s.

Only articles published in English were considered.

12



3.1.2 Sources of Information

A comprehensive search was conducted using PubMed, Scopus, and IEEE databases.

The search strategy was developed in consultation with a librarian from the University
of Waterloo.

The search query used across all databases was:

(”social interaction” OR ”social skills” OR ”communication” OR ”social de-
velopment” OR ”social engagement”) AND (”robot” OR ”robotics” OR ”so-
cial robot” OR ”social robotics” OR ”robotic therapy” OR ”robot-assisted”
OR ”robot-mediated” OR ”robotic companion” OR ”robot-based” OR ”robot
based”) AND (”autism spectrum disorder” OR ”autism” OR ”ASD” OR ”dis-
order” OR ”behavioural disorder” OR ”behavioural disorder”) AND (”chil-
dren” OR ”pediatric*” OR ”child” OR ”kids*”)

Date filters were applied to restrict the results to the selected publication window.

3.1.3 Study Selection Process

The initial search yielded 720 articles. Due to resource constraints, a single-reviewer screen-
ing process was adopted. The reviewer followed established guidelines and applied the
eligibility criteria rigorously to minimize bias.

Search results were uploaded and de-duplicated using Covidence, an online platform
designed to streamline screening and data extraction.

During the title and abstract screening phase, studies were included if either the title or
abstract indicated that the objective involved therapeutic benefits from robotic interven-
tion. This screening resulted in 200 studies that focused on the use of robots for therapy.

Full-text articles of potentially relevant studies, and those without available abstracts,
were reviewed in detail by the same reviewer. The study selection process was documented
using a Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram, including reasons for excluding full-text articles (Figure 3.1).

Ultimately, 28 articles were included for final analysis. Among these, three studies
[34, 39, 44] were identified as sub-studies by the same research teams and were analyzed
in conjunction with their corresponding primary studies [21, 40, 43].
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Figure 3.1: Study selection flow diagram
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3.2 Findings

Twenty-eight studies were reviewed[17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44], covering 15 different social robots
designed for autism therapy. The papers were analyzed by the categories: Participants,
Robots Used, Objectives Addressed, Robotic Role in the Intervention, Generalization of
Skills, and Outcomes.

3.2.1 Participants

The number of participants involved varied from 6 to 73, with a median of 20 children
per study. Six studies involved TD participants for comparison of their interactions with
the robot[20, 26, 27, 29, 35, 37], one study involved TD children for baseline comparison,
but they didn’t receive a robot-based intervention[43]. On average, 13.5% of TD children
were engaged with a maximum of 40 TD pupils. The other studies included only autistic
children as participants.

3.2.2 Robots Used

The analysis of the robots used reveals some interesting trends. Twelve different research
teams[18, 22, 24, 26, 27, 28, 30, 35, 36, 40, 42, 43] used the Nao robot from Aldebaran
Robotics. In contrast, the other 14 robots used were CHARLIE the Robot[32], CuDDler
A*Star[31], Furhat[37], Kaspar[33], MARIA[20], iRobiQ[38], Caro[38], The Ball[41], Bee-
Bot Robot[23], Cozmo[21], ONO[17], ZECA[25], Bliss[19], and Pekoppa[29]. In each of
these cases, only one study reported using this type of robot.

Figure 3.2: Robots Used
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The appearance of the robots varies significantly, as shown in Figure 3.2, with hu-
manoid designs being the most common. 11 robots feature faces, displaying either static
or changeable expressions, with static expressions typically being neutral or smiling. Addi-
tionally, 8 out of the 14 robots have both upper and lower limbs, contributing to a generally
humanoid-like form.

In contrast, some robots exhibit entirely different appearances. For example, the Bee-
Bot Robot [23] resembles a honey bee, featuring a static smiling face and control buttons
on its back, while Pekoppa [29] takes the form of a plant, with 2 leaves and the ability to
bend its stem in response to interaction.

3.2.3 Therapy Objectives Addressed

According to Huijnen et al[50], four domains of objectives should be addressed by therapy:
Communication, Play, Social, and Self-Care. This research was conducted in 2016, so it
was interesting to understand if any new objectives were addressed.

Figure 3.3: Objectives addressed

All objectives are presented in Figure 3.3. Green shows the newly addressed objectives
that haven’t been marked as addressed by any robot in Huijnen et al[50]. The red colour
indicates an objective that, according to the research, was addressed unsuccessfully by
robotic intervention.[17, 18, 30, 31, 35]

Self-care and independent living, which includes: potty training, eating/drinking, (un)Dressing,
self-care, personal hygiene, domestic skills, mobility, hobbies and leisure time; Respect/value
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others; Learn a new form of communication; Develop interest in play; Variation in play,
and Rules negotiation were left unaddressed by any of the analyzed studies.

3.2.4 Robotic Role in the Intervention

The robots are playing various roles, as shown in Figure 3.4. The purple colour indicates
the part of the study with the Nao Robot. For easier classification of the robotic roles in
interventions, all roles that explored activities fully led by the robot with only a child and a
robot as actors, with no or minimal supervision, were called ’Instructor’. All roles, where a
robot had a leadership role but encouraged the interaction with a child and another human
actor and the activities were controlled by the human actor, were called ’Mediator’. The
’Instructor/Mediator’ role also included the third human actor, but in this case, activities
were led by the robot. Listener, Reinforcement agent and the Recipient of help are the
specific roles that appeared in the studies.

12 out of 26 studies investigate the ‘Instructor’ role of the robot. [32, 31, 37, 33, 20,
44, 26, 40, 27, 42, 36, 27]

The next most popular robotic role is ’Mediator’ with 6 studies researching it. 4 studies
investigated the blend of two – Instructor and Mediator – roles. Such roles as ’Listener’
[29], ’Reinforcement agent’ [19], and the ’Recipient of help’ [35] were specific to the studies
and explored only once.

Most studies investigate the ‘Instructor’ role of the robot, where activities are led solely
by the robot, with or without therapist supervision. However, multiple studies have shown
that the combination of robot-assisted and traditional therapies yields better and faster
results[22, 27, 38, 39, 42] in children than an intervention led solely by a robot.
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Figure 3.4: Robotic Role in the Intervention

3.2.5 Generalization of Skills

Out of four studies that assessed the generalization of learned skills, three showed success-
ful generalization of gesture and emotion recognition skills.[17, 39, 42] Generalization of
helping and social verbalization skills was not successful.[35, 41]

3.2.6 Outcomes

Figure 3.5 shows the comparison of positive, neutral, and negative results. Positive out-
comes suggest that the improvements resulting from robotic intervention are better than
those in the control group. Neutral means that the difference is not significant, but it still
shows improvement from the start. Six studies showed negative results for joint attention,
helping, and prosodic skills. It is an interesting result, considering that Joint Attention is
the most often assessed skill from the list of objectives.[20, 22, 30, 32, 37, 40] One study
didn’t find any improvements in social and communication domains.[26]
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Figure 3.5: Outcomes

3.3 Data Analysis

We carefully considered the results and suggest the following considerations.

3.3.1 Choice of robot

As shown in Figure 3.2, there are 15 different robots with distinct appearances in total.
The most commonly used is the Nao robot by Aldebaran Robotics, chosen by 12 out of
26 research teams, highlighting researchers’ preference for this platform in autism therapy
studies.

However, this variety can be overwhelming and may complicate the selection process
for therapists considering the use of social robots in interventions. Some robots, such as
the QTrobot and Buddy Robot, are available for purchase. However, we did not include
them in the analysis due to a lack of studies involving at least two participant groups
for testing. More research on these robots would be beneficial to support evidence-based
decision-making for clinicians.

A robot that is relatively accessible is the Nao robot, and there is a clear trend toward
its use in interventions, as shown in Figure 3.2.

The Nao robot is an excellent choice for academic teams due to its versatility and exten-
sive capabilities. It offers 25 degrees of freedoms (DOFs), enabling a wide range of natural
and complex movements. Equipped with 7 touch sensors, 4 directional microphones, and
speakers, Nao facilitates rich interactive experiences. It supports 20 different languages,
making it suitable for diverse user groups. The robot includes 2 built-in 2D cameras for vi-
sual perception and operates on an open, fully programmable platform, allowing researchers
and developers to customize and expand its functionalities to meet specific project needs
[60].

However, for real-life application in autism therapy, using the Nao robot is neither
practical nor advisable. One major concern is its cost, averaging around 11,000 USD
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(depending on features and whether the unit is new or used). Other significant drawbacks
include:

• The robot weighs 5.48 kg (12.08 lb), which is arguably too heavy for toys intended
for children under 12 years old.

• It lacks a dedicated user interface for therapists.

• It does not have expressive facial features;

• Its advanced features and capabilities make it overly complex for simple interactions.

• The joints are easily accessible and contain sharp edges, posing a potential safety
hazard during child-robot interaction (CRI).

Additionally, according to the Nao Robot Safety Guide published by Aldebaran Robotics
[82], the robot is not intended for use as a toy and is not suitable for unsupervised inter-
actions, as illustrated in Figure 3.6.

Figure 3.6: Nao Robot Safety Guide - Usage [98]

Another concern is the robot’s non-compliance with ISO 8124-1:2022 [81], which out-
lines safety requirements for children’s toys. According to the safety guide, the robot has
multiple joints with sharp edges that are easily accessible, as shown in Figure 3.7.

20



Figure 3.7: Nao Robot Safety Guide - Joints [98]

Due to these mismatches between the robot’s use in research, applicable safety stan-
dards, and the manufacturer’s intended use, we conclude that the Nao robot is not an
appropriate tool for autism therapy.

Although it is a convenient and powerful platform for researchers, it is impractical for
real-world clinical use. It is expensive, heavy, not child-safe, and lacks a built-in therapist-
friendly interface. These are critical factors when evaluating whether a robotic tool is
suitable for autism interventions.

3.3.2 Role of the robot

There is a clear trend toward positioning robots as ”Instructors”, as discussed in the
Findings subsection 3.2.4. While this role showcases the robot’s autonomy and capability
in research, it may raise concerns among clinicians, who could perceive such positioning as
a threat to their professional roles or as an attempt to replace human-led therapy. This
perception could potentially hinder the adoption of robotic technologies in therapeutic
settings.

Furthermore, multiple studies have demonstrated that assigning robots a “Mediator”
role — in which they facilitate interaction between the clinician and the child — leads
to better therapeutic outcomes and supports greater generalization of skills compared to
approaches involving robots as the sole providers of therapy. This mediator framework
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allows robots to enhance, rather than replace, human interaction, which may improve
both clinical effectiveness and acceptance among practitioners.

3.3.3 Clinically relevant outcome measures

A clinically relevant outcome measure in any intervention is the ability to generalize learned
skills beyond the therapy setting. Generalization indicates whether skills acquired during
sessions can be effectively applied in interactions with different individuals and across
various real-life contexts. [83]

Despite its importance, only 5 out of 28 studies [17, 39, 42, 35, 41] reviewed reported
outcomes related to generalization, suggesting a significant gap in evaluating this critical
aspect of intervention effectiveness.

In addition, joint attention — a foundational social-communication skill often targeted
in robot-based autism interventions — showed inconsistent outcomes across studies. While
some research reported significant improvements, others found minimal or no measurable
progress. These mixed and sometimes contradictory findings underscore the need for fur-
ther research to identify the specific factors influencing the development of joint attention in
robot-assisted therapy and to establish more robust, clinically relevant evaluation criteria.

3.4 Exploring Researchers’ Attitudes Toward Social

Robots Through Technology Acceptance Model

(TAM)

Multiple stakeholders are involved in the adoption of social robots for autism therapy, in-
cluding researchers, therapists, parents, and children. Each group has distinct perspectives
on what is useful and easy to use, and these differing viewpoints can significantly influence
the likelihood of further adoption and actual use of the technology, as described by the
TAM. Based on the tasks and objectives of the analyzed studies [17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44], we drew the
following conclusions about researchers’ perceptions of usefulness and ease of use of social
robots, as explicit justifications for robot choice were rarely provided.

3.4.1 Perceived usefulness

According to the literature, the key factors that make a robot useful in research contexts
include its ability to make gestures, communicate effectively, be programmable, and exhibit
sufficient flexibility to perform a variety of movement tasks. In these respects, the NAO
robot has been widely regarded as well-suited for research purposes.

In contrast, within therapeutic contexts, the priorities may shift toward simplicity, ex-
pressiveness, safety, and durability. Here, a robot may need to be designed to operate
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reliably in repeated sessions, maintain a child’s engagement without unnecessary complex-
ity, and ensure safe interaction.

In therapy, social robots have been successfully applied to engage children in gesture
and emotion recognition tasks and to increase their interest in therapy sessions. However,
evidence for their ability to promote helping-related behaviours is lacking, and findings
regarding their effectiveness in stimulating joint attention are mixed.

From a research perspective, the most frequently utilized—and arguably most use-
ful—role for a social robot is that of an Instructor. This role is often favoured because it
does not require active therapist involvement, thereby simplifying the research process and
standardizing interventions. However, another role, the Mediator, may be more reflective
of a realistic therapeutic setting, as it positions the robot as a bridge between therapist
and child. Studies suggest that the ’Mediator’ role can be more effective than interventions
delivered solely by a robot or solely by a human.

Notably, no research was found on the potential of robots to facilitate the establishment
of rapport with a newly met child — an ability that could be critical in therapeutic settings.
Likewise, while therapists express high demand for robots that can serve as Data Collectors
— automating the tracking and recording of child behaviour — this role remains largely
underexplored in current research.

3.4.2 Perceived Ease of Use

For researchers, a robot’s ease of use is closely associated with its flexibility and pro-
grammability, as these features allow for precise customization of experimental protocols.
This perspective, however, contrasts with that of therapists and parents. Among the 28
studies reviewed, 11 [29, 42, 41, 22, 33, 40, 24, 19, 38, 18, 21, 27, 36, 25] reported feed-
back from therapists, educational specialists, or parents. Children’s perspectives were not
systematically reported; however, several studies noted children’s satisfaction with the ap-
pearance and behaviour of certain robots, as well as the development of attachment in
longer interventions. Four of these studies [22, 24, 38, 40] specifically included parental
feedback collected through questionnaires and/or interviews. In particular, a study [24]
conducted follow-up interviews with parents, who reported the results of robot-based in-
terventions for their children in real-life contexts.

Other studies [29, 42, 41, 19, 18, 21, 27, 36, 25] focused on collecting feedback from
therapists or educational specialists, while one study [33] incorporated input from the
general population to validate the explanations presented by the robot.

Therapists may require robots that are both adaptable to the unique needs of each
child and equipped with a structured interface and preconfigured features. Such a design
would allow therapists to prepare the robot quickly for each session, minimizing technical
overhead while still enabling personalization.

Parents, on the other hand, may be generally less concerned with extensive customiza-
tion, as they are likely to use the robot primarily with their child. For them, consistency in
features such as the robot’s voice, personality, reinforcement type, and activity set may be
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preferable. Their main requirements may be a straightforward setup, minimal supervision,
particularly important given that many families with children with autism also have other
children to care for, and a high degree of safety in operation.

For children, ease of use is associated with how naturally they can interact with the
robot. This includes intuitive verbal or nonverbal communication, responsiveness to the
child’s behaviour, and the ability to sustain engagement without requiring complex in-
structions or interventions.

3.4.3 External Factors

In addition to perceived usefulness and perceived ease of use, several external factors
influence the adoption of social robots for autism therapy. Cost is a significant barrier,
as many of the robots used in research, such as NAO, require substantial investment for
purchase, maintenance, and repair. These costs are often prohibitive for individual therapy
practices or families without institutional funding.

Government or institutional support can also determine adoption rates. In settings
where funding, training programs, and technical assistance are available, the likelihood of
adoption increases. Conversely, in contexts without such support, even highly effective
technology may remain unused due to a lack of resources.

Other external considerations include the availability of local technical support, the
robustness of the robot in real-world therapy environments, and compatibility with existing
therapy workflows. Regulatory guidelines, ethical concerns, and data privacy requirements
may also influence whether organizations choose to integrate robots into their practice.

3.4.4 Gaps to Explore

The literature suggests that the adoption of social robots for autism therapy is shaped by a
combination of perceived usefulness, perceived ease of use, and external factors such as cost
and institutional support.[94] High purchase and maintenance costs, limited government
or organizational funding, and a misalignment between research-oriented designs and the
practical needs of therapy settings contribute to cautious attitudes among therapists and
parents.

Therapists often recognize the potential of social robots but may hesitate to integrate
them into practice without clear evidence of long-term therapeutic benefits, simple and
reliable session preparation, and consistent performance across diverse scenarios. Parents,
while intrigued by the novelty of the technology, might tend to prioritize safety, ease of
setup, minimal supervision, particularly in households with multiple children, and ob-
servable improvements in their child’s outcomes. In both groups, the absence of these
assurances often results in low intention to use.

The review highlights a significant research-to-practice gap: while the perceived use-
fulness of social robots has been well explored in controlled research contexts, far less is
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known about their usefulness and usability from the perspectives of therapists and par-
ents, who are the primary decision-makers in real-world adoption. Existing studies rarely
address how these stakeholders define ”usefulness” or what design features would make
robots genuinely easy to integrate into daily therapy routines.

While we have proposed some reasons for the gap in social robot adoption, we need to
investigate:

• How therapists and parents define the usefulness of social robots in autism therapy.

• The specific features and roles they find most valuable.

• The practical barriers they face in integrating robots into therapy, including cost,
preparation time, and reliability.

• How safety, ease of setup, and customization requirements vary between therapists
and parents.

• The external supports (e.g., funding, technical assistance, training) necessary to in-
crease intention to use.

The upcoming interviews and surveys with therapists and parents are designed to ad-
dress these gaps, validating whether the trends observed in the literature align with real-
world perceptions. The findings will help inform the development of social robots that
are better aligned with the needs, expectations, and constraints of their intended users,
thereby increasing both intention to use and likelihood of adoption.
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Chapter 4

Interviews with Therapists

4.1 Methods

After analyzing the current research trends, we aimed to assess how they align with the
expectations and needs of key stakeholders. Following careful consideration and thorough
evaluation, we chose to conduct interviews with therapists, as they are likely to be among
the first to adopt social robots in therapeutic settings. Moreover, therapists offer a broader
perspective on autism, informed by their experience with diverse individuals, in contrast
to parents who primarily focus on their own child’s unique needs.

The study design included semi-structured interviews that were conducted to gather
in-depth insights from clinicians who met both of the following eligibility criteria: 1. Ther-
apists who provide therapy to children with autism and/or other developmental disorders.
2. Therapists who focus on improving children’s social skills through therapeutic interven-
tions.

The interviews explored clinicians’ expectations, perceived usefulness, the role of robots
in therapy sessions, and the decision-making process involved in adopting social robots.

To assess coding reliability, 30% of the interviews were independently coded by a second,
blinded reviewer. The inter-coder agreement, as measured by Cohen’s Kappa, was 85%.
The disagreements were solved through a discussion.

This study received ethical approval from the University of Waterloo’s Office of Research
Ethics (REB #46471). Written informed consent was obtained from all participants before
the interviews.

The subsequent sections discuss the recruitment approach, study materials, and analysis
method. Appendices A and B contain the recruitment and study materials.

4.1.1 Recruitment

Following ethics approval, recruitment was conducted from March 1, 2025, to April 1, 2025.
KidsAbility Centre and the Waterloo Regional Health Network (WRHN) in Kitchener-
Waterloo, Ontario, supported participant recruitment by distributing the research posters
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and email invitations among their staff. The inclusion and exclusion criteria for the par-
ticipants are presented as follows:

Therapist Inclusion Criteria:

• Must be a registered developmental therapist practicing in Canada

or

• Must be actively providing therapeutic interventions to children with autism and/or
other developmental disorders to improve their social skills.

The exclusion criteria were the inability to read and write in English, as the study was
conducted in English.

Therapist recruitment was conducted through the professional networks of the research
team and collaborators, including KidsAbility Centre and the Waterloo Region Health
Network. Invitations were distributed via email and physical posters, with recipients en-
couraged to share the invitation within their networks, facilitating snowball sampling. This
strategy was essential for engaging a population that is often difficult to recruit.

Snowball sampling is sometimes criticized for its limited generalizability, as it may lead
to homogeneity in participants’ experiences or viewpoints [80]. To mitigate this bias, we
recruited across multiple independent networks, which helped capture a broad range of
perspectives.

Therapists received an informational letter and a link to a screening survey designed
to assess their eligibility for participation. Those who met the eligibility criteria were
invited to book a time slot for an interview. Upon completion of the interview, each
participant received a remuneration of CAD 150 per hour in appreciation of their time and
contributions. A total of 10 clinicians completed the interviews.

4.1.2 Data Collection

Interviews were the primary method of data collection used to gain in-depth qualitative
insights from therapists regarding their professional experiences, values, and perspectives.
All eligible participants took part in a one-on-one interview session conducted online via MS
Teams, each lasting approximately one hour. Before the interviews, therapists completed
an eligibility survey (see Appendix B), which included the consent letter and requested their
agreement to participate. Participants had access to all relevant information in advance
and were allowed to ask questions before the start of the interview.

The interviews focused on therapists’ expectations of the tool, their perception of its
usefulness, the role they envisioned for the robot in therapy sessions, and their decision-
making process regarding the adoption of social robots in clinical practice. If a therapist
was not familiar with social robots before the study, they were shown pictures of well-
known examples, like Nao and QTrobot (mechanical appearance), Kaspar (human-like),
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and Paro (animal-like), along with a brief explanation, similar to this: “A social robot can
take different forms. One example is the robot shown on the screen, and in this study,
we are focusing on actual physical robots. A social robot is designed to display social cues
and engage in simple, structured social interactions. This makes it particularly useful for
children with autism, as it can repeat social cues as many times as needed to support
understanding. Research has shown that this repetition and predictability can be beneficial
for supporting social learning in autism therapy.”

A semistructured format guided the interviews using prepared questions (see Appendix
B), allowing for flexibility to tailor the discussion to each participant. This structure
enabled consistency across sessions and allowed participants to explore relevant themes in
a participant-led manner. The interviews were recorded for transcription purposes, with
participants’ informed consent. All details regarding the recording’s purpose, handling,
retention period, and withdrawal process were provided in the consent materials.

4.2 Data Analysis

Data collected from clinician interviews were synthesized to provide a comprehensive un-
derstanding of stakeholder expectations, perceived usefulness, and adoption factors related
to social robots in therapeutic contexts.

Interview data were transcribed and analyzed using reflective inductive thematic anal-
ysis to uncover underlying values, expectations, and concerns among clinicians. The tran-
scription process involved both a primary coder (the author, a graduate student) and
a secondary coder (a graduate student), both of whom were trained in qualitative data
analysis. Interview recordings and auto-generated transcripts from Microsoft Teams were
manually reviewed and edited to ensure accuracy and readability. Transcriptions were not
verbatim; filler words, false starts, and repetitive speech were removed to enhance clarity
and support efficient coding.

To begin the thematic analysis, the coders independently familiarized themselves with
the data and generated preliminary codes for a subset of the transcripts. These initial codes
were compared and aligned through discussion, after which the primary coder completed
the coding for the full dataset. Similar codes were grouped into clusters, from which
broader themes and subthemes were derived. Coding was conducted using NVIVO 14 for
the primary and secondary coders, respectively.

The reflective inductive approach allowed for themes to emerge directly from the data
without imposing a pre-existing framework. This was critical given the exploratory nature
of the study and the goal of capturing authentic user perspectives on a relatively novel
therapeutic technology. Subthemes were developed as needed to clarify specific areas of
concern or emphasis and to ensure alignment with the study objectives. The secondary
coder reviewed the revised structure for consistency and coherence, serving as a check on
potential bias or misinterpretation.

Findings from this analysis are presented in section 4.3.
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4.3 Findings

The interviews followed a consistent structure, using a set of predefined questions aimed
at assessing participants’ existing knowledge of social robots in therapy and their expec-
tations regarding their use. Based on the responses, seven primary themes were identi-
fied: Perceived Usefulness, Robotic Role, Robotic Appearance, Customization, Concerns,
Decision-Making, and Implementation.

4.3.1 Participants

We conducted one-hour online interviews with ten registered therapists or clinicians ac-
tively providing social skills interventions for children. All participants who expressed
interest in the study identified as female, consistent with existing research suggesting that
approximately 97% of developmental therapists are women [51].

Demographic information was provided by six participants, as submission of this infor-
mation was voluntary. These respondents were aged 25–40, with one participant over 45.
Participants’ professional work settings are shown in Figure 4.1. All participants reported
having two or more work environments.

Figure 4.1: Participants’ primary work settings

Most of the participants reported limited or no knowledge of robotics or related tech-
nologies. One participant indicated that they did not use any digital devices in their
therapeutic practice.

Overall, participants held a positive view of social robots in therapeutic contexts. Par-
ticipant 2 (P2) expressed a negative perception, while P10 initially held reservations but
shifted to a more favourable opinion after engaging with the topic.

4.3.2 Perceived Usefulness

Therapists expected the robot to be valuable for several reasons, including its accuracy and
consistency, its novelty and ability to capture children’s interest, and its potential to serve
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as a “stepping stone” toward real-life social interactions. One participant expressed interest
in using the robot for games and to train turn-taking skills, while another suggested it could
be particularly helpful for children who are newly diagnosed and not yet comfortable with
human interaction.

More than half of the participants expressed interest in using the robot for data col-
lection and analysis, highlighting its potential to support clinical decision-making. An
additional expectation was the robot’s potential to reduce caregiver burnout and alleviate
frustration experienced by both children and those involved in ongoing skill-based therapy.
All participants agreed that the robot could be beneficial for emotional support, building
rapport, and offering a sense of companionship for children.

For at-home use, participants envisioned the robot as a source of parental support,
capable of analyzing children’s behavioural cues during short interactions and assisting
in everyday communication. This included reminding parents or caregivers of therapist
recommendations based on observed behaviours and helping navigate challenging social
situations.

4.3.3 Expected Robotic Role

One participant emphasized that the robot should operate autonomously, stating: “I
don’t know what it(robot) is targeted to do — it’s supposed to know, so it should be
autonomous.” In contrast, the remaining nine therapists expressed hesitation about the
use of a fully autonomous robot. Eight participants preferred a model where the robot
is pre-programmed or configured before the session, while one participant preferred to be
able to fully control a robot during interactions.

All participants, except P2, envisioned the robot acting as a mediator, facilitating
interactions without leading the activity. P2 viewed the robot as an undesirable tool for
use in therapy. Three participants expressed interest in using the robot as a peer for their
patients in both individual and group therapy settings, noting the variability in children’s
social skill levels: “There aren’t always kids with similar social skills. So if there’s one child
who has a lot more social skills than the others, they don’t get the opportunity to practice
those skills as much. Being able to pair with one kid one-on-one in a group setting might
be beneficial. I could also see it being used in one-on-one sessions—maybe to model and
teach certain social skills at a peer-to-peer level as well.” Two therapists highlighted that
the robot could be particularly beneficial for children with severe autism, as it offers a
novel and alternative mode of communication, and that they are actively exploring ways
to incorporate such tools to support these children better.

All participants clearly stated that they did not want the robot to lead a session, nor
did they expect it to be more than a complementary tool used to target specific skills. The
robot was consistently described as an assistant, rather than a replacement for human-led
therapy. Participant 1 (P1) stated that they want the robot to have the lowest involvement
possible. “It’s important that the robot is an assistant and never more than that.”, “I
imagine it would be something used in conjunction with a clinician.”, “I could see that
being kind of a fun and interesting thing for a kid to do. I certainly wouldn’t want that
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to be the only way we were targeting that skill for a child.” P4 envisioned the robot as a
member of the therapy team, suggesting it should be present during morning rounds to
collect updated information about patients. This participant expected the robot to adapt
its interactions or suggest new activities based on the most recent observations.

Data Collector

A distinct role emphasized by more than half of the participants was the robot’s potential
as a data collection or observation tool.
“I think it would be beneficial if the social robot could track, depending on what kind of
program it’s working on. It would be beneficial to track that data because, as humans,
there’s only so much we can monitor while still being fully engaged. But I think a robot
could remain just as engaged and still collect much more data than we could as humans.”
Therapists expressed interest in the robot’s ability to track:

• The type and effectiveness of reinforcements used during activities;

• Preceding triggers to emotional dis-regulation or meltdowns;

• A child’s attempts to initiate interactions;

• The accuracy of responses and the correctness of task performance;

• The latency between a given cue and the child’s response;

• The database for the guidelines, providing therapists with the newest practices and
structured recommendations;

4.3.4 Robotic Appearance

Participants expressed diverse opinions regarding the ideal appearance of the robot. Many
emphasized that its design should be purpose-driven and adaptable to the individual pref-
erences of each child. The majority of therapists preferred robots that do not resemble
humans too closely, instead favouring designs with mechanical features or a more neutral
appearance.

In contrast, Participant 3 (P3) believed that a human-like (android) appearance could
be more beneficial for practicing social skills, as it would better simulate real-life interac-
tions.

Several participants also suggested that animal-like designs or robots resembling re-
latable characters could be especially helpful for younger children, promoting emotional
comfort and helping to build rapport.

All therapists, except P2, expressed a desire for the robot to have some level of mobility,
noting that many of their patients struggle with remaining seated for extended periods.
They emphasized that a mobile robot would be better suited to follow the child and adapt
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to their movements. P4 mentioned that a robot should not try to mimic behaviours that
involve physical touch to offer comfort, like hugging. ”It would be strange to me if I had a
robot tapping me on the shoulder or trying to make me feel better by touch.”

4.3.5 Customization

Participants expressed a strong desire for the robot to be highly customizable to meet the
individual needs of each child. Key areas of customization included the type of reinforce-
ment strategies the robot could provide, its adaptation to the age of the patient, and the
range of motion it demonstrated during interactions.

Therapists emphasized that the responsibility for customization should be shared among
three stakeholders: the therapist, the child’s parents, and a technician or developer. As
Participant Participant 4 (P4) noted, “I think if you left all of that up to the therapist,
that would be too much pressure.”

4.3.6 Decision-Making on the tool utilization

Participants noted that when considering the use of a robot in therapy, they would take into
account several factors, including cost, the strength of the evidence base, the availability of
training resources, and the child’s interest and engagement with the robot. However, the
most critical considerations were the robot’s safety and its practical usefulness, particularly
whether the skills learned through interaction with the robot could be generalized to real-
life situations: ”It needs to be considered whether the robot is actually useful, because if
the child is only responding in a certain way and only succeeding when interacting with the
robot, that may not translate into real-life benefits. Another drawback is potential safety
concerns, such as the robot’s awareness of people around it. For example, a child could
touch it, get their fingers caught, or even damage the robot. This is particularly relevant
since some children may engage in aggressive behaviours, which could not only harm the
robot but also pose safety risks to the child. Cost is another important drawback. These
robots appear to be quite expensive to use effectively across different settings, especially
when factoring in the need for therapists to become comfortable with them. Additional
expenses could arise from replacing parts, reprogramming, or involving technical support
staff, further increasing the financial burden.”

Interestingly, participants indicated that they would initially rely on case studies to in-
form their decision-making. They would then explore controlled trials to evaluate whether
the tool demonstrates effectiveness across a broader population.

4.3.7 Implementation

Participants emphasized that for successful implementation in broader therapeutic prac-
tice, the robot must first be tested and validated in clinical settings. All participants
expressed a preference for personally trialling the robot before adopting it in their work.
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Regarding home use, participants expressed several concerns. While all therapists, except
P2, recognized the robot’s potential value in home settings, they emphasized the need to
be fully confident in its capabilities and safety before recommending it. Therapists noted
that expectations for a robot used at home would be significantly higher than in clinical
settings. Participant 7 (P7) anticipated that the social work field would likely be the first to
adopt therapeutic robots, ahead of other clinical disciplines. They stated, “I have a feeling
that the first field where it’s going to be incorporated faster than in our field is the social
worker field. Just 100% sure it’s going to be there first, and then—it’s kind of a related
area. And I think we’re going to take a lot from them. But I see it will be developing.”

4.3.8 Concerns

Therapists’ primary concerns centred around the robot’s safety and its ability to appropri-
ately respond to challenging or potentially dangerous situations, such as detecting a child’s
meltdown or aggressive behaviour and safely removing itself from the environment. ”I feel
like there are so many things—especially when we work with kids with autism—like, what
if they were to elope? What would a robot do? Or if they’re engaging in self-injurious
behaviour? You know, I just feel like there are some situations where you need that human
interaction.”

Additional concerns included the robot’s cost and durability, whether it would genuinely
promote interaction with humans, its cultural acceptance, and the generalization of skills
learned through its use.

As one participant explained: “We have to be careful of that ourselves as humans, and
so if we’re entrusting any piece of that to tech—where things could go wrong or not work
right or whatever—we just would have to be confident it was doing what it needs to do, and
doing it safely, ethically, and all of that.”

Furthermore, four therapists expressed concern that the use of a robot could potentially
lead to a reduction in realistic social interactions, fostering an overreliance on technology
instead of supporting long-term interpersonal development. One participant remarked: “I
just don’t feel like it. It’s very natural. I think we want to be promoting social interactions,
and I just feel like it’s hard enough to learn social skills and understand them. I would just
want to make things more natural. Especially in my sessions—I try to avoid technology.”

Therapists also raised concerns about data privacy, noting that any robot used in
therapy should be operated and monitored by the therapy center or the child’s parents.
While one therapist mentioned a concern about the possibility of a robot replacing a
therapist, two other participants were confident that a robot could not and should not
take over their professional role.

33



4.4 Exploring therapists’ attitudes toward social robots

through Technology Acceptance Model (TAM)

Looking at the findings from the TAM perspective, in the case of therapists, adoption is
held back not by a lack of interest but by the gap between what research prototypes offer
and what therapy practice demands.

4.4.1 Perceived usefulness

From the therapists’ perspective, a social robot is useful when it can help keep children
engaged, hold their attention through repetitive or less exciting tasks, and support specific
learning goals such as self-care skills, distinguishing between safe and unsafe behaviours,
or turn-taking. All therapists saw the robot’s best role as a “Mediator,” helping to con-
nect them with the child rather than replacing human interaction. They also envisioned
significant potential in robots that could automatically collect data on a child’s progress.
Therapists expected a robot to provide useful statistics on factors such as triggers for
meltdowns, when a child initiates interaction, or which types of reinforcement are most
effective. Such data could help guide and improve therapy outcomes.

Perceived usefulness drops quickly if the robot’s capabilities fail to meet therapy goals,
cannot adapt to a child’s unique needs, or do not produce visible, lasting improvements
beyond the novelty phase. Some therapists also suggested that such robots could be more
useful in short-term or “express” interventions, or in contexts such as social work, where
building rapport quickly with a child is essential. They could also serve specialists like
lawyers, police officers, and other professionals who need to interact with children but lack
specialized training in child communication.

4.4.2 Perceived ease of use

When it comes to ease of use, therapists want a robot with a straightforward, structured
interface, preset activities, and a variety of reinforcement options that can be quickly
adjusted. Reliability is essential—they want confidence that the robot will work from one
session to the next without unexpected issues. Safety and durability are also recurring
priorities, particularly given the unpredictable nature of therapy environments. Therapists
expressed willingness to learn how to operate a robot, to participate in training workshops,
and to give an assessment of whether the technology fits their therapy styles.

However, therapists represent only one-half of the adoption story. Parents, who would
be asked to give their consent for new therapy methods, have their expectations, concerns,
and definitions of usefulness. The next chapter of this thesis will focus on the parental
perspectives.
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Chapter 5

Surveys with Parents

5.1 Methods

A survey was developed to capture caregivers’ perspectives on using robots as therapeutic
tools for their children.

The survey was distributed via social media platforms (Instagram, LinkedIn, Reddit)
and through physical posters placed at Waterloo Regional Health Network Hospital and
various University of Waterloo locations, such as the Engineering 7 (E7) building and
United College Graduate building. E7 was selected due to its on-site daycare program.
The residential building was chosen because it houses many graduate students, many of
whom are parents.

This study was approved by the University of Waterloo’s Office of Research Ethics
(REB #46471) (see Appendix A). Before beginning the survey, participants were provided
with a consent letter and asked to confirm their consent. Only those who gave informed
consent were able to proceed with the survey. Informed consent was obtained from all
participants.

Surveys were employed to gather both quantitative and qualitative insights from a di-
verse group of caregivers. Remote, self-administered surveys were chosen due to their low
burden on participants, enabling them to participate at their convenience and without the
pressure of researcher presence. This approach was essential to reach a broader popula-
tion, including those who may not be available or comfortable participating in interviews.
All responses were collected anonymously through Qualtrics. Questions were designed to
be accessible while still gathering meaningful perspectives on the use of social robots in
therapy. The survey contained a mix of closed- and open-ended questions and followed
the structure outlined below. All sections concluded with open-ended prompts to allow
participants to elaborate on their thoughts, values, and concerns. If participants reported
that they were not familiar with social robots, they were shown a brief description: ”Social
robots are robots specifically designed to interact with people in a human-like way, using
speech, gestures, and facial expressions. In autism therapy, these robots are often used
to help children practice key social skills, such as making eye contact, taking turns, and
recognizing emotions.” For a complete list of questions, see the Appendix B.
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5.1.1 Recruitment

Following ethics approval, recruitment for the caregiver survey was conducted from March
1, 2025, to June 24, 2025. The inclusion and exclusion criteria for participation were as
follows:

Caregiver Inclusion Criteria:

• Parents/guardians of children who require therapy to improve their social skills

and/or

• Parents/guardians of children diagnosed with autism

The exclusion criteria included the inability to read and write in English, as the survey
was administered in English.

Recruitment was conducted through multiple public channels to ensure broad outreach.
These included social media platforms such as Facebook, Instagram, LinkedIn, and Reddit.
On Facebook and Reddit, surveys were shared within specific autism-focused groups and
threads. For Facebook, these included ’Ontario Autism Coalition’ and ’Autism Therapy
Ontario’. On Reddit, we posted in communities such as ’r/autism’ and ’r/Autism Parenting’.
On Instagram and LinkedIn, the study was promoted via public posts, which were further
shared by individual accounts as well as the official ’Engineering Outreach, University
of Waterloo’ pages on both platforms. The respective group or channel administrators
approved all posts before publication.

Physical posters were placed in high-traffic locations at Grand River Hospital and across
the University of Waterloo campus.

This public, open-call approach was chosen to maximize participation from diverse
caregiver populations, including those outside formal clinical or academic networks. Al-
though open recruitment limits control over participant demographics and may introduce
variability in response quality, it increases accessibility and supports a more representative
understanding of caregiver perspectives. Most of the participants were recruited through
online sources, while only 7 scanned the physical QR code.

Interested individuals accessed the study through a Qualtrics survey link embedded in
all recruitment materials. Before beginning the survey, participants were presented with
a consent form A and eligibility screening questions B. Only those who met the criteria
and provided informed consent were able to proceed to the full survey. Participation was
voluntary, anonymous, and uncompensated. However, participants had the option to enter
a draw for a $50 gift card of their choice. The survey took approximately 15 minutes to
complete. A total of 186 participants completed the survey.

5.1.2 Data Analysis

Surveys consisting of both multiple-choice and open-ended questions served as the primary
method of data collection. Quantitative data from the parent surveys were analyzed using
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descriptive statistical methods in Microsoft Excel. Measures of central tendency (mean)
and response distributions were used to identify general patterns in caregiver perspec-
tives. Open-ended responses, though limited in volume, were also processed in Excel to
provide context and nuance to the numerical findings. These qualitative responses were
reviewed and thematically coded using an inductive, reflective approach to uncover under-
lying themes and sentiments.

Connections between the interview and survey findings are presented to triangulate
insights and enhance the validity of the conclusions. Future directions for research and
practice, grounded in the emergent themes and identified gaps, are further explored in
Chapter 6.

5.1.3 Bot Removal Process

Qualtrics uses multiple layers of protection to detect and remove bot responses. Its
Fraud Detection feature leverages Google’s reCAPTCHA v3 algorithm to assign a score
(Q RecaptchaScore) to each respondent, flagging likely bots (scores below 0.5), which can
be automatically excluded through survey logic. [84] According to Bonett et al. (2024),
this method is efficient and accurate for bot detection [85]. We used the Q RecaptchaScore
to manually review and filter out low-quality responses by deleting all submissions with a
score below 0.5, which were identified as bots. This process helped ensure the reliability
and validity of the analyzed data.

5.1.4 Survey Summary

1. Introduction and Consent: The survey began with an informational letter out-
lining the study’s purpose, goals, and procedures. Participants were informed about
the voluntary nature of the study, data confidentiality, and their right to withdraw at
any point before submitting the survey. Participants were required to confirm their
understanding and provide informed consent before continuing. The option to enter
a gift card draw was also introduced in this section, along with the opportunity to
opt into anonymous quote sharing.

2. General Beliefs About Social Robots (5 questions): Participants were asked
about their prior experience with therapeutic technologies such as tablets, sensory
devices, or social robots. Follow-up questions explored their awareness of and famil-
iarity with social robots specifically, as well as their beliefs regarding the potential
usefulness of these tools in supporting their child’s social and communication devel-
opment. The questions were developed in alignment with the objectives of the study
to ensure relevance and focus. This section helped contextualize baseline knowledge
and attitudes before diving into more detailed topics.

3. General Attitude Towards Robots in Education (2 questions): This sec-
tion examined caregivers’ openness to using robots as educational tools for children
with autism. Participants were asked whether they would consider using a robot
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and what factors—such as clinical recommendation, cost-effectiveness, or customiza-
tion—would influence their decision. The goal was to capture a broad picture of
motivational drivers that could impact adoption.

4. Perceived Benefits and Concerns (2 questions): Participants rated the im-
portance of various potential benefits of social robots (e.g., increased engagement,
reduced anxiety, individualized content) using a Likert scale. They were also asked
to select from a list of potential concerns, including issues related to affordability,
emotional connection, integration with other therapies, and long-term effectiveness.
Open-ended questions followed, prompting participants to share additional factors
influencing their ratings.

5. Necessity of Social Robots (1 question): Participants responded to a series of
statements measuring the perceived necessity of social robots in their child’s therapy
journey. These statements focused on the robots’ ability to improve communication,
replace or complement existing therapies, and enhance the accessibility and consis-
tency of interventions. Responses were recorded on a 5-point Likert scale ranging
from ”Strongly Disagree” to ”Strongly Agree.”

6. Concerns About Social Robots (1 question): Building on previous sections, this
portion of the survey focused on deeper emotional and ethical concerns. Participants
were asked to rate their agreement with statements regarding customization limits,
dependency risks, safety, privacy, and affordability. Follow-up open-ended prompts
encouraged participants to explain the reasoning behind their answers.

7. Use of Social Robots at Home (8 questions): This section explored practical
considerations of home-based robot use. Participants indicated their preferences for
receiving therapy at home versus a center, the perceived benefits of reducing travel
time, and how likely they would be to adopt a robot if prescribed by a professional.
They were also asked about their desire to involve their child in the robot selection
process, preferences for content customization, comfort with automated tracking and
reporting, and expectations for involvement from therapists or educators. Additional
open-ended questions were included to gather suggestions on desired robot features
and the kind of support needed to adopt the technology at home confidently.

8. Demographic Information (4 questions): To ensure a diverse and representa-
tive sample, the final section collected basic demographic information, including the
participant’s relationship to the child, number of children, and the child’s age and
gender. This data was used to analyze trends across different caregiver profiles while
maintaining participant anonymity.

9. Submission and Optional Gift Card Entry: Participants were reminded to
review their answers before submitting the survey. Those who wished to enter the
gift card draw were invited to provide their email address and select a preferred
gift card type. This final step was optional and separate from the main dataset to
preserve the anonymity of survey responses.

38



5.2 Findings

The surveys included both quantitative and qualitative open-ended questions. The parents
mostly replied to the quantitative (multiple-choice) questions, so analysis of qualitative
data was limited.

5.2.1 Participants

The total number of respondents was 186. According to the Qualtrix built-in system, 127
of them were recognized as bots, and that data was removed from the analysis. Also,
some of the respondents didn’t finish the survey, so those with less than 50% of completion
were removed from the analysis as well. Thus, the number of participants included in
the analysis was 40 individuals. Among the respondents, 60% identified as mothers and
37% as fathers. The children of respondents were primarily aged 3–5 years. Of these
children, 59% were male and 40% female. Additionally, 68% of respondents had two or
more children.

5.2.2 General Beliefs About Social Robots (5 questions)

85% of participants have previously used devices for therapy purposes. Among those de-
vices, three participants reported using Virtual Reality, seven— Tablets/Mobile Phones/Smart
Assistant devices, sixteen — Sensory Devices, and two participants used robotic toys.

In contrast to the therapists, none of whom had heard of social robots before, 72.5% of
parents had heard about social robots for autism therapy. Among them, 22.5% were not
familiar at all, 25% — slightly familiar, 17.5% — moderately familiar, and 35% reported
being very familiar with the use of social robots in therapy.

85% believed that a social robot could help their child improve social and communica-
tion skills, 10% were not sure, and only 2.5% did not believe in it.

5.2.3 General Attitude Towards Robots in Education (2 ques-
tions)

The parents stayed consistent with their previous answers. 87.5% reported that they would
try using a social robot for their child’s therapy, while 7.5% were unsure, and 2.5% did not
want to use a robot.

The reasons that would encourage them to utilize a robot are presented in Figure 5.1.

5.2.4 Perceived Benefits and Concerns (2 questions)

Figure 5.2 presents the perceived therapy outcomes associated with the use of a social
robot, based on the percentage of respondents who rated each as ’Important’ (4) or ’Very
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Figure 5.1: Would any of those reasons encourage you to use a robot to improve your
child’s social skills?

Important’ (5) on the Likert scale. The remaining respondents rated each item as ’Neutral’
(3).

The top three concerns identified by parents were:

• Cost and affordability

• Dependence on technology

• Lack of personal connection or empathy

These concerns were prioritized by 80% of participants. Additionally, two participants
noted in open-ended responses that they could not prioritize a single concern. Other
commonly mentioned concerns included:

• Safety and data privacy

• Difficulty integrating the robot with existing therapies

• Limited effectiveness in supporting long-term learning

Only 2.5% of participants reported having no concerns.
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Figure 5.2: How important is each of those criteria as an outcome from the use of the robot
you choose?

5.2.5 Necessity and Concerns about Social Robots (2 questions)

Table 5.1 displays the percentage of parents who agreed or disagreed with various state-
ments regarding the necessity of social robots in therapy. Participants were asked to rate
each statement, even if they had no direct experience with the technology. Overall, most
participants agreed or strongly agreed with the statements, indicating a clear trend toward
perceiving robots as essential for therapy, despite no or limited experience with them.

Statement 1 2 3 4 5

Strongly Strongly

Disagree Disagree Neutral Agree Agree

A social robot is essential for
improving my child’s social
interactions.

2.5 0 2.5 70 20

A social robot is necessary for my
child’s communication development.

2.5 0 15 55 20

Using a social robot could
complement or replace some therapy
center sessions.

0 2.5 5 62.5 25

A social robot could make therapy
more consistent and accessible for
my child.

0 0 2.5 65 25

Table 5.1: Parent perceptions of the necessity of social robots in therapy
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Table 5.2 presents the percentages of parents who agreed or disagreed with statements
regarding their concerns about using social robots in therapy.

Statement 1 2 3 4 5

Strongly Strongly

Disagree Disagree Neutral Agree Agree

I am concerned that a robot might
not address my child’s specific needs

10 7.5 7.5 60 2.5

I worry about my child becoming
overly dependent on the robot

0 5 7.5 60 12.5

I feel unsure about the safety and
reliability of using a robot at home

7.5 7.5 10 52.5 10

I am concerned that a robot might
reduce my child’s interaction with
human therapists

5 12.5 5 62.5 5

I am worried about the cost of
purchasing and maintaining a social
robot

2.5 0 5 55 30

Table 5.2: Parent anticipated concerns regarding social robots in therapy

5.2.6 Use of Social Robots at Home (8 questions)

72.5% and 77.5% of parents preferred a robot to be used at home rather than travelling
to a therapy center, and believed it would reduce the time and effort involved. 87.5% of
parents were ’Likely’ or ’Very Likely’ to use a robot if prescribed by a therapist. 80% would
involve their child in selecting the robot, 10% were unsure, and 2.5% would not involve
their child.

When asked who should handle the customization of the robot, 35% of parents chose
themselves, and another 35% preferred the therapist to do so. 15% selected an automated
setup by the robot, while 10% were unsure or needed more details. Participants could only
choose one option.

87.5% were comfortable with the robot tracking their child’s progress, and 72.5% wanted
reports sent to the therapist. 15% were unsure, and 7.5% did not want the robot to track
progress or chose not to answer.

80% of parents were willing to learn how to use and support the robot-based teaching
system at home. 70% expected high therapist involvement, 17.5% moderate, 2.5% low,
2.5% no involvement, and 2.5% preferred not to say.

Although a limited number of participants answered open-ended questions, the re-
sponses still revealed clear preferences.
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Parents emphasized that a teaching robot should be engaging, emotionally aware, and
supportive of their child’s learning journey. Key expectations included the ability to teach
in multiple languages, adapt lessons to the child’s pace and style, and recognize emotions
to build a positive and encouraging learning environment. Interactive features like games,
multimedia, and personalized feedback were seen as necessary for maintaining interest.
Parents also valued tools that promote social skills, empathy, and emotional regulation.
Importantly, they stressed that while a robot can assist in learning and development, it
should never replace the empathy and understanding of a human.

Features like progress tracking, context-awareness, and mental check-ins were noted as
essential for creating a safe and effective educational experience.

To feel comfortable using a teaching robot for their child, parents expressed the need
for clear information about data privacy, including how their child’s information is col-
lected, stored, and accessed. They emphasized the importance of the robot meeting safety
standards, functioning offline, and demonstrating proven benefits through research or tes-
timonials. Some parents preferred the robot to be used as a supportive tool alongside a
human therapist. Additional needs included training, access to technical support, engaging
and fun activities, language accessibility, and the ability to adapt to the child’s individual
needs.

5.3 Exploring parents’ attitudes toward social robots

through Technology Acceptance Model (TAM)

Circling back to the Technology Acceptance Model, we analyzed findings from parental
interviews through the lenses of perceived usefulness, perceived ease of use, and attitudes
toward using social robots.

5.3.1 Perceived usefulness

Parents generally view social robots as valuable tools to support their child’s therapy. A
strong majority (87.5%) expressed willingness to try a robot. They see these robots as
useful devices that can deliver personalized, adaptive lessons tailored to their child’s pace
and style, with features like progress tracking, emotional awareness, and context sensitivity.
However, they emphasize that robots should complement—not replace—human therapists,
who provide irreplaceable empathy and understanding. Notably, 87% of parents also be-
lieve that robots could play an essential role in improving their child’s social interactions
and communication skills.

5.3.2 Perceived ease of use

When it comes to perceived ease of use, 80% of parents are ready to learn how to operate
robot-based systems at home. Preferences vary: some parents want to handle robot setup
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themselves, others prefer therapists to manage it, and a smaller group is comfortable with
automated setup. Most parents see robots as helpful home therapy tools that could save
time on travel and improve accessibility. They also express a strong desire for the robot
to integrate smoothly into daily life. Clear guidance on data privacy, safety, and practical
features—such as waterproofing and durability to withstand everyday use—is particularly
important to them.

5.3.3 Parental attitude and external influences on adoption

Parents’ attitudes toward using social robots are primarily positive. They believe a teaching
robot should be engaging, emotionally aware, and adaptable to their child’s individual
needs, fostering a supportive and encouraging learning environment. Trust and acceptance
depend heavily on transparent information about data handling, strict adherence to safety
standards, and clear evidence of the robot’s benefits through research or testimonials.
Additionally, parents expect significant therapist involvement alongside robot use. That
aligns with the therapist’s perception that robots should serve as supportive tools rather
than standalone solutions.

External factors also strongly influence parental acceptance. The most common con-
cerns were cost, dependence on technology, and a perceived lack of personal connection
or empathy. Other concerns include safety, data privacy, challenges integrating the robot
into existing routines, and its long-term effectiveness. To feel comfortable adopting social
robots, parents want them to offer offline functionality, ensure safety, and provide access
to training and technical support. Interestingly, compared to therapists, fewer parents
expressed concerns about data privacy policies.
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Chapter 6

Discussion

6.1 Comparing Interviews and Surveys

There was a notable misalignment between therapists and parents regarding their aware-
ness of social robots for autism therapy. While parents reported being highly aware and
comfortable with the technology, many therapists indicated they were hearing about it for
the first time. Several factors may explain this discrepancy:

• Parents may be more exposed to emerging technologies as they actively seek alterna-
tive support options, while therapists may remain focused on established, evidence-
based practices.

• Subject bias — Parents may have provided responses they believed were more favourable
or aligned with what the researchers expected, influenced by the incentive of the gift
card draw. They might have assumed that giving the ”correct” answers could increase
their chances of winning. In contrast, every therapist received fixed remuneration for
their participation, with no perceived incentive to provide ”correct” answers or com-
pete for researcher approval.

The survey data on the perceived necessity of social robots was also unexpected. Many
parents rated robots as highly necessary for supporting their child’s social development and
therapy, even if they had not previously used one. This contrasts with therapists’ responses
and with several open-ended comments, where participants emphasized that robots should
not be the sole form of intervention. Instead, they should be interchangeable with other
methods and used to promote real-life social interactions.

Another divergence emerged around concerns about data privacy and storage. Only
5% of parents highlighted it as a primary concern, whereas all interviewed therapists em-
phasized it as a key issue. This contrast may be explained by the differing responsibilities:
therapists are legally obligated to protect patient data under professional and regulatory
standards, while parents bear only personal responsibility for their child’s information.
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These misalignments—particularly the strong openness parents demonstrated toward
adopting new technology—highlight the need for further validation of the survey data and
suggest opportunities for deeper exploration in future studies.

6.2 Comparing expectations and existing research

Our research into robot-assisted therapy for Autism Spectrum Disorder (ASD) reveals
a significant disconnect between the expectations of therapists and the focus of existing
studies. To foster wider adoption and maximize the impact of these tools, several key areas
require greater attention.

A primary concern is the applicability of the robots themselves. While the Nao robot is a
popular choice for researchers due to its accessibility, it presents considerable challenges for
real-world implementation. Its high cost, substantial weight, lack of child-safety features,
and absence of a built-in user interface [82] make it impractical for everyday use in therapy
settings. Therapists require tools that are not only effective but also safe, user-friendly,
and cost-efficient. The limited research on commercially available robots like the QTRobot
and Buddy Robot [101], which could offer more practical solutions, further exacerbates this
issue. More studies on these robots, particularly those with controlled participant groups,
would significantly aid therapists in their decision-making.

From the parents’ perspective, however, there is a surprising openness to integrating
robots into therapy, particularly in home settings. A majority of parents expressed strong
willingness to use a robot if prescribed by a therapist, and many even perceived a robot
as essential for their child’s social development, despite limited direct experience.

Parents emphasized the importance of robots being engaging, emotionally aware, cus-
tomizable to their child’s needs, and equipped with features such as multi-language capa-
bilities, adaptive learning styles, and emotional recognition. They also placed significant
value on progress tracking, data transparency, and safety, but were generally less concerned
about privacy and data storage than therapists were.

A critical factor highlighted by therapists is the generalization of learned skills. The
ability for skills acquired during therapy sessions to transfer to different individuals and sit-
uations is paramount for successful intervention. However, current research rarely assesses
this crucial aspect, with only 5 out of 28 studies [17, 39, 42, 35, 41] presenting results on
generalization. This omission leaves a significant gap in understanding the true long-term
benefits of robot-assisted interventions.

Many studies position robots as instructors, which therapists perceive as undesirable
and even a potential threat to their professional roles. In contrast, therapists prefer robots
that act as helpful assistants to themselves or even parents for at-home usage. This aligns
with parental feedback, where many emphasized that robots could never replace human
empathy and should be used alongside a human therapist. Several parents envisioned
robots as motivational companions or learning tools, similar to books or games, that rein-
force therapy but do not take full responsibility for it. Research suggests that a ”mediator”
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role for the robot, rather than solely robotic therapy, yields better results and promotes
generalization. A clear statement and justification of the robot’s purpose, setting, and
duration of use are essential for promoting its adoption.

Furthermore, the novelty effect of robots needs careful consideration. While robots
may initially engage children, therapists voiced concerns about increased workload and
the seamless integration of robots into their daily routines. For successful implementation,
strategies must be developed to ensure the robot remains a helpful and useful tool without
adding undue burden to the therapist. At the same time, parents expect robots to be easy
to operate, engaging, and capable of functioning offline, which would make them more
accessible and less disruptive at home.

Finally, both groups of participants, therapists and parents, expressed a strong inter-
est in robots as data collection tools to assist with assessments. This application remains
largely underexplored in current research, which tends to focus more on direct robotic
interaction with the child. Leveraging robots for objective data collection could signif-
icantly enhance the assessment process and provide stakeholders with valuable insights,
especially if the progress reports are shared with both therapists and parents, as many
parents indicated they would prefer.

6.3 Bridging Stakeholder Expectations and Adoption

Needs

There are several key stakeholders involved in the acceptance of social robots for autism
therapy: researchers, therapists, parents, and children. Each group holds distinct views on
what defines the usefulness and ease of use of these robots, which significantly influence
their acceptance and likelihood of adoption, as explained by the Technology Acceptance
Model (TAM).[94]

Perceived usefulness varies across these groups. Researchers emphasize technical fea-
tures such as programmability, flexibility, and the ability to perform diverse movements,
qualities that make robots like NAO well-suited for research and experimentation. In
therapeutic settings, however, priorities shift toward simplicity, safety, durability, and ex-
pressiveness to ensure reliable, engaging sessions tailored to each child’s needs. Therapists
often see robots functioning as “Mediators” between a therapist and a child or as “Data
collectors” to support monitoring a child’s progress. These roles can enhance therapy with-
out replacing human empathy. Parents similarly value personalized, adaptive lessons and
emotional awareness of the tool, recognizing a robot’s potential role in supporting social
and communication skills development.

Perceived ease of use also differs by stakeholder. Researchers require high programma-
bility and customization to control experiments precisely. Therapists prefer structured
interfaces with pre-set activities and easy-to-adjust to minimize technical demands during
sessions. Therapists also have a strong emphasis on reliability and safety. Parents pri-
oritize straightforward setup, minimal supervision, and consistent performance since they
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primarily use robots at home with their child. They also desire seamless integration into
daily life. For children, ease of use relates to intuitive, natural interaction that maintains
engagement without complicated instructions.

External factors also play a significant role in adoption. High costs remain a barrier for
families and smaller therapy practices, whereas access to funding, local technical support,
and compatibility with existing therapies can facilitate uptake. Additionally, the develop-
ment of clear safety standards, regulatory guidelines, and ethical application frameworks
is crucial to support broader adoption of the technology.

In summary, although all stakeholders acknowledge the potential benefits of social
robots, their perceptions of usefulness and ease of use vary depending on their roles and
contexts. Successful adoption would depend on how well these diverse needs and concerns
are addressed. Bridging the gap between research prototypes and practical therapeutic use
is required to fully realize the promise of social robots in autism therapy.

6.4 Ethical Considerations

Using robots in autism therapy raises several critical ethical questions. The most crucial
points are safety and reliability. Since these robots will work with kids, we have to be sure
they’re safe and always work as expected.

Another big worry is how robot interactions might affect real-life social skills. A child
might get used to how a robot acts, which is often very simple and consistent. This could
make it harder for them to deal with the complex and often unpredictable ways real people
interact. We need to make sure robots help kids improve their social skills in the real
world, not make the gap wider. These findings align with the study by L. Hung et al. [98].
In order to mitigate this concern, the study [98] suggests that robots should never be used
as a replacement for human care, but rather a complementary tool to enhance therapy.

Furthermore, the increasing sophistication of technologies brings forth new ethical chal-
lenges related to data storage and the incorporation of advanced technologies like Artificial
Intelligence (AI). AI has begun to be utilized as a scribe tool for Electronic Medical Records
(EMRs), demonstrating high levels of satisfaction among therapists and significantly re-
ducing the time spent on documentation [99]. However, the collection of sensitive data
during therapy sessions requires robust security protocols and clear guidelines for data
privacy and usage. The inherent unpredictability and lack of complete transparency often
associated with AI models raise serious questions about their suitability for a therapeutic
context where reliability and clear causal links are crucial. Researchers must carefully eval-
uate the risks associated with integrating AI, ensuring that its unpredictable nature does
not compromise the therapeutic process or the well-being of the child. Additionally, they
must verify that private data is collected only during the intended therapeutic period and
that the robot does not gather any personal information outside of its advertised scope of
use.

The novelty of this field necessitates the development of new medical regulations to gov-
ern the use of the robot, restricting its application solely to therapy-related environments
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under the supervision of qualified professionals or caregivers.

Lastly, a significant practical and ethical consideration for widespread adoption is af-
fordability and accessibility. If robots are proven to be a necessary and effective therapeutic
tool, prescribed by therapists, then government funding or insurance coverage for these de-
vices should be explored. Without financial support, many families who could benefit most
may be unable to access this valuable technology.

The potential issues are not limited to those listed here and may extend far beyond
them. It is crucial to thoroughly investigate possible problems to ensure that the new
technology does not cause harm to its users.

6.5 Limitations

The primary limitation of this research is that a single reviewer and analyst conducted
it. While all structural and methodological requirements of a systematic literature review
were followed, the absence of multiple reviewers means it cannot be classified as a fully
rigorous systematic review. To ensure transparency and reproducibility, all findings and
claims were carefully linked to the relevant source articles. However, the results should be
independently reviewed by at least one additional reviewer to confirm their validity. Guid-
ance from a University of Waterloo librarian was sought, and the quality of the work was
deemed satisfactory for academic presentations and potential publications. Additionally,
we did not specifically search for articles on the adoption of social robots in this review,
given the limited number of studies in this area. Instead, the focus was on studies exam-
ining the therapeutic benefits of these robots when implemented in therapy sessions and
comparing them to other therapeutic approaches.

A second limitation is the inclusion criterion that restricted the analysis to studies
involving at least two participant groups, including a control group. While such studies
tend to produce clearer and less biased results compared to case studies or single-group
interventions, this approach may have excluded valuable insights. Case studies, although
methodologically less robust, often provide richer, in-depth information about individual
experiences and nuanced interactions that were not captured in the selected studies.

A notable limitation lies in the recruitment process. Parents were recruited through
open platforms such as Reddit and Facebook, which are difficult to control. Although
the survey was explicitly shared within autism-related forums and threads targeting the
intended population, a significant portion of responses appeared to come from bots. Con-
sequently, there is no reliable way to verify that the analyzed survey data was exclusively
submitted by parents of autistic children. The procedures used for filtering responses and
identifying bots are detailed in Section 5.1.3.

Additionally, insights from therapists were gathered exclusively from female profession-
als based in Canada. This narrow demographic scope may limit the generalizability of
the findings. Perspectives from male therapists or those practicing in other geographical,
cultural, or institutional contexts could provide diverse and potentially contrasting views
on the integration and perceived usefulness of social robots in therapy.
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Finally, both surveys and interviews capture participants’ intentions rather than their
actual adoption behaviour, which may not accurately reflect real-world implementation or
long-term use of robotic technologies in clinical practice.
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Chapter 7

Conclusions

In this thesis, we explored how social robots are being used in autism interventions —
and, more importantly, why their promise in research has not translated into widespread
adoption in practice. To bridge this gap and gain insights into the real-world adoption of
social robots, we combined three different approaches: a review of nine years of published
research, in-depth semi-structured interviews with therapists, and both qualitative and
quantitative surveys with parents.

The literature review revealed a fragmented research landscape. The robots used in
studies varied widely — from small tabletop companions to full humanoid models like Nao.
Most were integrated into therapy as Instructors, taking on the role of a therapist, while
others were explored as Mediators. The majority of studies reported positive outcomes, yet
the lack of standardization in methods, outcome measures, and reporting made it difficult
to draw strong, comparable conclusions. This fragmentation is more than just an academic
inconvenience — it means that therapists and parents have little consolidated evidence to
guide their decisions.

Once we understood what researchers tend to develop and test in social robots for
autism therapy, we turned to another group of key stakeholders: therapists. In interviews,
many expressed genuine enthusiasm for the potential of robots to engage children, especially
in repetitive or structured tasks that might otherwise be tedious, and to support targeted
learning goals such as self-care, safety awareness, or turn-taking. However, their enthusiasm
was tempered by practical realities: high costs, limited availability, steep learning curves,
and a persistent mismatch between research prototypes and the everyday demands of
therapy.

To further understand the gap between academic innovation and practical application,
we gathered parental perspectives through surveys. Parents expressed cautious optimism.
They acknowledged the novelty and potential appeal of robots for their children and re-
ported a willingness to try them even without a therapist’s recommendation — but only
if the benefits and long-term improvements were proven, clearly justified, and affordable.
For many, their support hinged on seeing measurable gains in real-world skills — improve-
ments that make daily life smoother, foster independence, and bring tangible benefits to
their child’s well-being.
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Taken together, these three perspectives make the message clear: advancing the use
of social robots in autism therapy is not simply about building smarter or more lifelike
machines. It requires research that is grounded in practical needs, conducted in real-world
settings, and shaped by the voices of end-users — children, therapists, and parents —
from the moment a study is conceived to the final stages of user trials. This means setting
clear therapeutic goals, carefully matching the right robot to the right task, and measuring
success in ways that matter most to families and practitioners. As one therapist put it,
”If it helps one kid get more fluent and navigate their environment in a better way, in my
opinion, it’s worth it a million percent.”

This research journey also brought an unexpected reminder of how quickly the tech-
nology landscape can shift. When the writing began, it was reasonable to assume that
cornerstone platforms like Nao would remain available. Yet, in June 2025, Aldebaran
Robotics, the manufacturer of the Nao robot, announced that it was permanently closing.
[100] While the company pledged ongoing support for existing Nao robots and expressed
hope for new investors to continue production, the news underscores the fragility of re-
lying on commercial availability for long-term adoption. For therapists and families, this
highlights the need for flexibility and forward planning — ensuring that valuable skills and
intervention strategies can transfer to alternative tools if necessary.

In the end, the path from research innovation to everyday adoption is long, winding,
and often unpredictable. But with stronger connections between academic work and lived
experience, social robots hold the potential to become truly transformative partners in the
lives of children with autism and the people who support them.
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Recruitment Materials

A.1 Ethical Clearance
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UNIVERSITY OF WATERLOO 

Notification of Ethics Clearance to Conduct Research with Human Participants 

 

Principal Investigator: Catherine Burns (Systems Design Engineering) 

Student investigator: Sabrina Saiko (Systems Design Engineering) 

File #: 46471 

Title:  Investigating the attitude towards Robot-Based Home therapy for navigating Autism Spectrum 
Disorder (ASD) Traits in Children 

 

The Human Research Ethics Board is pleased to inform you this study has been reviewed and given 
ethics clearance. 

Initial Approval Date: 03/03/25 (m/d/y) 

University of Waterloo Research Ethics Boards are composed in accordance with, and carry out their 
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Human Use (ICH) Guidance E6(R2): Good Clinical Practice , the International Organization for 
Standardization of Good Clinical Practices (GCP) as set out by ISO 14155 - Clinical investigation of 
medical devices for human subjects, Part C, Division 5 of the Food and Drug Regulations, Part 4 of the 
Natural Health Products Regulations, Part 3 of the Medical Devices Regulations. Both Boards are 
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FWA00021410, and IRB registration number IRB00002419 (HREB) and IRB00007409 (CREB). 

Expiry Date: 03/04/26 (m/d/y) 

Multi-year research must be renewed at least once every 12 months unless a more frequent review has 
otherwise been specified. Studies will only be renewed if the renewal report is received and approved 
before the expiry date. Failure to submit renewal reports will result in the investigators being notified 
ethics clearance has been suspended and Research Finance being notified the ethics clearance is no 
longer valid. 

Level of review: Delegated Review 

Signed on behalf of the Human Research Ethics Board 
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Heather Dekker, Ethics Advisor, hdekker@uwaterloo.ca, 519-888-4567, ext. 41506 

This above-named study is to be conducted in accordance with the submitted application and the most 
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Documents reviewed and received ethics clearance for use in the study and/or received for information: 

file: Standard Operating Procedure (SOP) for NAO Robot.pdf 
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file: Interview for clinicians_version1_20250202.pdf 

Approved Protocol Version 6 in Research Ethics System 

This is an official document. Retain for your files. 

You are responsible for obtaining any additional institutional approvals that might be required to 
complete this study. 
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A.2 Participants group - Parents

A.2.1 Flyer for Parents
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A.2.2 Social Media Description for Parents

🌟 Be Part of the Future of Autism Therapy! 🌟 
 
Calling all parents and caregivers! We're on an exciting mission to explore the revolutionary 
potential of robot-assisted home therapy for children diagnosed with autism. Your unique insights 
can directly influence the development of cutting-edge, accessible therapy solutions! 
 
Why Participate? 
 
🤖 Contribute to groundbreaking research in autism therapy 
👨‍👩‍👧 Share your valuable insights and experiences 
💡 Help us design tools that better serve families 
 
What’s Involved? 
 
✔️ A short 15-minutes survey about your thoughts on using robots for therapy 
✔️ All participation is voluntary and confidential 
✔️ A chance to win 50$ gift card of your choice! 
 
Who Can Join? 
 
Parents or caregivers of children, who require therapy for improvement of their social skills. 
You DON’T have to have any previous experience with the robots to participate! 
 
💌 Interested? 
 
Follow the link to the survey below or 
Contact us at ssaiko@uwaterloo.ca for more details. 
 
Thank you for helping us create a brighter future for children diagnosed with autism and their 
families!💙 
 
This study has been reviewed and received ethics clearance through a University of Waterloo 
Research Ethics Board REB#46471 
 
https://lnkd.in/eqP3jPxZ 
 

68



A.2.3 Consent Letter for Parents

Project Title: Investigating the attitude towards Robot-Based Home therapy for navigating 
Autism Spectrum Disorder (ASD) Traits in Children 
 
Faculty Supervisor: Catherine Burns, System Design Engineering, 519-888-4567 x33903, 
c4burns@uwaterloo.ca 
Student Investigator(s): Sabrina Saiko, System Design Engineering, ssaiko@uwaterloo.ca 
 
This letter explains what the study is about, what participation involves, possible risks and 
benefits, and your rights as a research participant. You may print or save a copy for your 
records. If you do not understand something in the letter, please ask one of the investigators 
before consenting to participate. 
 
This study aims to explore parents' and clinicians' attitudes toward robot-based home therapy 
for children with Autism Spectrum Disorder (ASD) and create a standard for designing social 
robots for home therapy.  
 
This research addresses the critical need for standardized robotic therapy methods, potentially 
enhancing early interventions, mitigating barriers, which many parents are facing and 
improving outcomes for children with ASD. It also contributes to advancing ASD assessment 
and intervention practices while exploring innovative technological solutions. 
 
Eligible participants are those who are involved in supporting growth, development, and 
well-being of children, who require therapy to improve their social skills(parents, caregivers, 
legal guardians, etc.) 
 
Participation in this study is voluntary and there may not be any direct benefits for the 
participants. It will involve an online anonymous questionnaire of approximately 15 minutes 
in length. You may decline to answer any of the survey questions.  
This anonymous questionnaire will not ask for your name or other identifying information.  
Removing your responses later is not possible because the researchers will have no way of 
identifying which responses are yours.  
Upon completing the survey, you will have the option to provide an email address if you wish 
to enter the draw for a $50 gift card. Providing your email is voluntary. It will be securely 
stored until the draw is completed. The winner will be notified immediately and will receive a 
$50 gift card of their choice. After the draw, all email addresses will be permanently deleted 
from the database. 
This survey is hosted by University of Waterloo, which has multiple safeguards in place, 
although no Internet transmission is ever fully secure. Collected data will be securely stored 
on password-protected computers for at least 3 years.  
 
With your permission, the data that you provide in this study may be shared publicly without 
any names or other identifying information. The purpose of sharing this data is to ensure 
research transparency, reproducibility, and to allow other researchers to verify findings, as 
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well as to contribute to future research on robot-assisted therapy for ASD. If you agree to the 
public sharing of anonymous data, please indicate your consent below. 
 
 
This study will inform future research on robot-assisted therapy for Autism Spectrum 
Disorder (ASD). It will guide the design of user-friendly and engaging robots, enhance 
understanding of trust and acceptance in human-robot interaction, and support the 
development of therapeutic tools for broader applications. The findings will also serve as a 
foundation for longitudinal studies and interdisciplinary collaboration, advancing innovation 
in robotic-assisted therapy. 
This study has been reviewed and received ethics clearance through a University of Waterloo 
Research Ethics Board REB#46471. If you have questions for the Board, contact the Office 
of Research Ethics, toll-free at 1-833-643-2379 (Canada and USA), 1-519-888-4440, or 
reb@uwaterloo.ca. 
 
For all other questions or if you would like additional information to assist you in reaching a 
decision about participation, please contact me by email at ssaiko@uwaterloo.ca. You can 
also contact my supervisor, Professor Catherine Burns at 519-888-4567  ext. 33903 or email 
c4burns@uwaterloo.ca. 
 
I hope that the results of my study will be of benefit to those directly involved, as well as to 
the broader research community and families of children with ASD traits. 
 
Thank you in advance for your assistance in this project. 
 
Yours sincerely,   
Sabrina Saiko  
Graduate Student in 
System Design Engineering Department 
University of Waterloo 
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A.3 Participants group - Therapists

A.3.1 Flyer for Therapists
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A.3.2 Email for Therapists

Subject: Invitation to Participate in a Research Study on Social Robots in Therapy for 
Children with Social Skill Challenges 

This is being sent on behalf of the researchers 

 

Dear clinicians, 

My name is Sabrina Saiko, and I am a master's student in the Department of Systems 
Design Engineering at the University of Waterloo, working under the supervision of Dr. 
Catherine Burns. As part of my research, I am conducting a study on the application of 
robot-based home therapy for managing Autism Spectrum Disorder (ASD) traits in children. 

We are currently inviting clinicians and therapists to participate in a research study that 
explores attitudes toward robot-based therapy for children with ASD (or other social skill 
challenges). Your perspective would provide valuable insights. 

Participation in this study involves an approximately one hour online interview where we will 
discuss your views on using robots as a therapeutic tool. You will receive $150 per hour 
for your time. 

This study has received ethics clearance from the University of Waterloo Research Ethics 
Board, and the participant identities will be kept confidential. 

If you are interested in participating or would like more details about the study, please reply 
to this email or contact me directly at ssaiko@uwaterloo.ca. 

Thank you for considering this opportunity to contribute to the advancement of research in 
this important field. 

Best regards,​
Sabrina Saiko​
Graduate Student, Department of Systems Design Engineering​
University of Waterloo 

 

 

 

 

 

 

 

72



A.3.3 Consent Letter for Therapists

Project Title: Investigating the attitude towards Robot-Based Home therapy for navigating 
Autism Spectrum Disorder (ASD) Traits in Children 
 
Faculty Supervisor: Catherine Burns, System Design Engineering, 519-888-4567 x33903, 
c4burns@uwaterloo.ca 
Student Investigator(s): Sabrina Saiko, System Design Engineering, ssaiko@uwaterloo.ca 
 
This letter explains what the study is about, what participation involves, possible risks and 
benefits, and your rights as a research participant. You may print or save a copy for your 
records. If you do not understand something in the letter, please ask one of the investigators 
before consenting to participate. 
 
This study aims to explore clinicians' attitudes toward robot-based therapy for children with 
Autism Spectrum Disorder (ASD) and create a standard for designing social robots for home 
therapy.  
 
This research addresses the critical need for standardized robotic therapy methods, potentially 
enhancing early interventions, mitigating barriers, which many parents are facing and 
improving outcomes for children with ASD. It also contributes to advancing ASD assessment 
and intervention practices while exploring innovative technological solutions. 

Eligible participants include clinicians who provide therapy to children for enhancing social 
skills. 

Participation in this study is voluntary. It will involve an on-site one-on-one interview of 
approximately length. You may decline to answer any of the interview questions. As 
appreciation for your time you will be offered 150$ per hour. 
  
Participation in this study is voluntary. It will involve an interview of approximately 1 hour  
in length to take place in a mutually agreed upon location. You may decline to answer any of 
the interview questions if you so wish. Further, you may decide to withdraw from this study 
at any time without any negative consequences by advising the researcher. If you wish to 
withdraw your study data after participating, please contact the researchers. You can request 
your data be removed from the study up until 30th of April 2025 as it is not possible to 
withdraw your data once papers and publications have been submitted to publishers. 
 
With your permission, the interview will be audio recorded to facilitate collection of 
information, and later transcribed for analysis. Shortly after the interview has been 
completed, I will send you a copy of the transcript to give you an opportunity to confirm the 
accuracy of our conversation and to add or clarify any points that you wish.  
Your identity will be confidential. Your name will not appear in any thesis or report resulting 
from this study, however, with your permission anonymous quotations may be used. Data 
collected during this study will be retained for at least 3 years to which only researchers 
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associated with this project will have access. There are no known or anticipated risks to you 
as a participant in this study. 
 
The data from this study will inform future research on robot-assisted therapy for Autism 
Spectrum Disorder (ASD). It will guide the design of user-friendly and engaging robots, 
enhance understanding of trust and acceptance in human-robot interaction, and support the 
development of therapeutic tools for broader applications. The findings will also serve as a 
foundation for longitudinal studies and interdisciplinary collaboration, advancing innovation 
in robotic-assisted therapy. 
This study has been reviewed and received ethics clearance through a University of Waterloo 
Research Ethics Board REB#46471. If you have questions for the Board, contact the Office 
of Research Ethics, toll-free at 1-833-643-2379 (Canada and USA), 1-519-888-4440, or 
reb@uwaterloo.ca. 
 
For all other questions or if you would like additional information to assist you in reaching a 
decision about participation, please contact me by email at ssaiko@uwaterloo.ca. You can 
also contact my supervisor, Professor Catherine Burns at 519-888-4567  ext. 33903 or email 
c4burns@uwaterloo.ca. 
 
I hope that the results of my study will be of benefit to those directly involved, as well as to 
the broader research community and families of children with ASD traits. 
 
Thank you in advance for your assistance in this project. 
 
Yours sincerely,   
Sabrina Saiko  
Graduate Student in 
System Design Engineering Department 
University of Waterloo 

 

ONLINE CONSENT FORM 

Study Title: Investigating the attitude towards Robot-Based Home therapy for navigating Autism 
Spectrum Disorder (ASD) in Children 

By providing your consent, you are not waiving your legal rights or releasing the investigator(s) or 
involved institution(s) from their legal and professional responsibilities. 

​ I agree to participate in this study 
​ I do not agree to participate in this study 

[YES]  [ NO]   I agree to the use of anonymous quotations in any paper or publication that comes 
from this research 
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A.3.4 Interview Appreciation Letter for Therapists

Participation Appreciation  
Project Title: Investigating the attitude towards Robot-Based Home therapy for navigating 
Autism Spectrum Disorder (ASD) Traits in Children  
 
Student Investigator:  
 
Sabrina Saiko 
University of Waterloo,  
ssaiko@uwaterloo.ca 

Faculty Supervisors:  
 
Dr. Catherine Burns  
University of Waterloo, Canada  
c4burns@uwaterloo.ca  

 
 
Thank you for participating in the study on robot-based home therapy for navigating Autism 
Spectrum Disorder (ASD) traits. Your engagement and the valuable insights you shared about 
your experience interacting with the robot have been invaluable to our research. 
 
The goal of this study was to gain a deeper understanding of perspectives, apprehensions, and 
needs surrounding robot-based approaches in ASD training. Your expertise and experiences 
will greatly contribute to identifying areas for improvement and inform the development of 
more effective, user-friendly robot-based systems for enhancing ASD therapy. 
 
If you expressed interest in receiving a copy of the study results, we will ensure that they are 
forwarded to the email address you provided as soon as the findings are compiled. Should 
you have any further questions or wish to provide additional feedback, please do not hesitate 
to reach out to any member of our research team. 
 
Your confidentiality is of utmost importance to us. While the interview was recorded for 
transcription and analysis purposes, please rest assured that the recording will be deleted 
immediately upon completion of the transcription process. Your identity and any potentially 
identifying details will remain strictly confidential, secured, and accessible only to the 
research team. All findings will be reported in an aggregated format to ensure complete 
anonymity. 
 
Thank you again for your valuable contribution to our study. 
 
This study has been reviewed and received ethics clearance through a University of Waterloo 
Research Ethics Board (REB #46471). If you have questions for the Board, contact the Office 
of Research Ethics, toll-free at 1-833-643-2379 (Canada and USA), 1-519-888-4440, or 
reb@uwaterloo.ca 
 
 

75



Appendix B

Study Materials
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B.1 Survey for Parents
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B.2 Eligibility Survey for Therapists
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B.3 Interview with Therapists
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